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FOREWORD

In preparation for writing the foreword for
the third edition of Wound Care Essentials, 1
did some reading on “knowledge manage-
ment.” While “knowledge management” in
a corporate organization differs in many re-
spects from information delivery in the form
of a textbook, I found the general concepts
interesting and the parallels quite striking.
Knowledge management involves gathering
data from a variety of sources, organizing it
so that patterns become apparent, providing
context that is relevant to understanding the
principles related to action (in this case, pro-
fessional practice), and delivering all of these
things to the end-user in timely fashion and in
a format that expedites rapid assimilation.
These are the “bones” around which this
third edition of Wound Care Essentials: Practice
Principles has been built. It is edited by two of
the most respected people in the field of wound
care. Sharon and Elizabeth have selected top
experts with both scientific knowledge and
clinical wisdom who understand the princi-
ples behind their practice and can effectively
transmit this knowledge to others. Each expert
or team of experts has updated their chapter
with the latest information. Included in each
chapter are relevant portions of the most re-
cent NPUAP/EPUAP clinical practice guide-
line, up-to-the-minute information on wound
treatments and dressings, as well as an entirely
new chapter on tubes, drains, and fistulas.

Context is provided with patient scenarios
and case discussions as well as an expanded
color photo section. The essential context of
setting and recent regulatory changes is also
interwoven throughout various chapters, in-
cluding another new chapter on pressure ul-
cers in neonatal and pediatric populations as
well as updates on OASIS-C for home care
and MDS 3.0 for long-term care.

The book has been designed with generous
use of bulleted points, new icons, and quick-
reference charts so that rapid assimilation by
the end-user is possible, and chapters have
been expanded and reorganized where ap-
propriate to enhance ease of understanding.
Finally, the fact that the third edition is being
published a scant 3 years after the second edi-
tion should give every reader great confidence
in the currency of the content and the timeli-
ness of knowledge delivery.

Congratulations to the editors and the au-
thors on producing a book that will help clini-
cians, whether novices or experts, to manage
the complex knowledge surrounding wound
care in a truly substantive way.

Barbara Braden, PhD, RN, FAAN
Dean, University College
Creighton University

Omaha, Nebraska






PREFACE

Knowledge is important.

Thank you, dear colleagues, for your enthusi-
astic support of Wound Care Essentials! Your
response to our book continues to exceed
our expectations. We are delighted to know
that our contribution to the wound care lit-
erature with this practical compilation of the
essential knowledge needed for today’s clini-
cians has helped you. We were honored that
our first edition was chosen by our peers as
an American Journal of Nursing Book of the
Year in 2004 and printed in Portuguese as
O Essencial Sobre O Tratamento De Feridas
Principios Practicos.

We are thrilled to know that our book
hasn’t sat on a shelf unused. Many of you have
shared how helpful our book is, whether in
studying for certification, writing policies and
procedures or, most of all, in your daily pa-
tient care. We are especially pleased to learn
that many programs and schools have adopted
our book as their official textbook for wound
care courses. Making a difference in the lives
of patients and their families is our ongoing
dream. Your comments and encouragement
to continue our efforts gave us the impetus to
write this third edition.

We have retained the original vision of
the book, which was to share what we have
learned in the trenches of patient care. We
have expanded our vision to include our expe-
rience in education because we hold dearly the
belief that excellence in practice depends upon
excellence in education. Our book continues
to combine all that we have learned from our
patients, colleagues, research, literature, indus-
try, seminars, and educational programs into
one concise wound care resource.

We are doubly honored to create a third
edition filled with more chapters, photos, and

practical information to guide you in the care
of your patients. All chapters have been thor-
oughly reviewed and updated with the most
current information available at the time of
writing. One of the things you’ll notice about
this third edition is that we’ve added a chapter
on tubes, drains, and ostomies. Some content
has been reorganized; for example, our venous
chapter now has two subsections so that the
content on lymphedema is separate. We have
integrated patient case scenarios into relevant
chapters to help you with the translation of
wound knowledge into your everyday prac-
tice. You have told us that you value the “Show
what you know” questions at the end of each
chapter, so we have expanded the explanations
of why answers are incorrect. As requested,
we've increased the number of color pictures
to the maximum that space would allow.

Many people have influenced the content of
this book. We would like to acknowledge and
thank the contributors to this third edition. We
are grateful that most of our previous authors
were able to contribute to this edition. We
are also honored to welcome several new col-
leagues to share their expertise with you. We
are delighted that once again Barbara Braden
has written our foreword! Without the will-
ingness of these wound care experts to share
their time, knowledge, and expertise, this book
wouldn’t be a reality. Thank you all for being
part of this third edition.

Just as in practice, teamwork is important
in publishing. We continue to be inspired by
the memory of our mentor and dear friend,
Roberta Abruzzese. We could not have writ-
ten three books without the wisdom, brilliance,
guidance, support, and love of our mentor and
dear colleague. While we miss her dearly, we
hope that our work reflects the values she held
so dear: “Keep the words succinct and clear

ix



X Preface

so to help the clinician by compiling the latest
and best information they need in practice.”

It takes a village and teamwork to write
a book! The diligent editing, meticulous at-
tention to detail, understanding, and flexibil-
ity from our Lippincott Williams & Wilkins/
Wolters Kluwer Health team made it a much
less tenacious experience. We are indebted to
the LWW-WKH staff who worked behind
the scenes on our behalf. We may not know all
of you personally, but your efforts have played
an invaluable part in the outcome of this book.
Thank you to Rosanne Hallowell and Bill
Lamsback for supporting the new additions

and changes to our book. To Maureen
McKinney, for your laborious task of carefully
editing this third edition, we are grateful. It is
by far the BEST edition.

To our readers, we hope the pages will be
tattered and torn from use and that it doesn’t
sit on your bookshelf. As once was said, a book
is a gift you can open again and again. We
hope you open this gift often. For we both be-
lieve the old adage, “Knowledge is important,
but what you do with the knowledge is more
important.”

Sharon and Elizabeth
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CHAPTER 1

Quality of Life and Ethical

Issues

Mona Mylene Baharestani, PhD, ANP, CWON, CWS

Objectives

After completing this chapter, you'll be able fo:

e describe how wounds and those afflicted by wounds are viewed

e identify quality-oflife impact on patients with wounds and their caregivers

® describe ethical dilemmas confronted in wound care

o identify issues and challenges faced by caregivers of patients with wounds

® describe strategies aimed at meeting the needs of patients with wounds and their caregivers.

TREATING THE PATIENT AS WELL AS
THE WOUND

Recent research has given birth to many new
wound-healing technologies, including tan-
gential hydrosurgery, tissue-engineered skin
substitutes, matrix metalloproteinase modula-
tion, topical growth factors, negative pressure,
cell induction, and slow-release antimicrobial
therapies. Wound healing is undergoing a
broad transformation as research unlocks the
mysteries of the multifacted processes of tissue
degradation, regeneration, and repair.
Because wounds affect different patients
on different levels, faster, more efficient heal-
ing is only one element of providing advanced
wound care. Indeed, wounds have financial,
psychological, and social implications that must
also be addressed. Yet in our fast-paced, stress-
ful clinical practices, do we encourage patients
to disavow their wounds?! Do we acknowledge
the profound life changes and day-to-day chal-
lenges faced by chronic wound sufferers?”> Do
we perpetuate patients’ fear, shame, and isola-
tion?! Do we give patients and their families
and caregivers the impression that “wound
care is a dehumanizing and reductionist spe-

cialty”?3

2

Assessing the meaning and significance of
the wound to the patient and his or her care-
giver should be as routine as assessing wound
size and the percentage of granulation and
necrotic tissue, but is it? Hyland et al.* report
that patients with leg ulcers spend an aver-
age of 1.5 to 2 hours per day thinking about
their ulcers. Do we know what our patients
are thinking? Do we ever ask? The answer to
the question, “What impact has your wound
had on your quality of life?” posed by a caring
and concerned practitioner provides valuable
insight into the patient’s experience and needs
while also setting the stage for mutual goal
identification and treatment planning.

Beyond possession of knowledge in basic
science, anatomy, pathophysiology, wound-
dressings, drugs, and technologies,
advanced wound-care practitioners must be
able to deliver care in a compassionate man-
ner, sensitive to the unique impact wounds
have on quality of life.

care

How are wounds viewed?

A wound is defined as a disruption of the
integrity and function of tissues in the body.
The state of having a wound infers an imper-
fection, an insult resulting in a physical and
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emotional vulnerability.>* Wounds and their
management are described within a variety
of personal, philosophical, and socioeconomic
paradigms. (See Emotional impact of wounds.)

How are patients with wounds
viewed?

Given the negative image by which wounds
are viewed, it isn’t surprising that patients with
wounds are sometimes considered unattractive,
imperfect, vulnerable, a nuisance to others and,
in some cases, even repulsive.”” Healthcare
professionals, in particular, often blame patients
and caregivers for the development and recal-
citrance of pressure ulcers and venous ulcers, as
the following comments reveal /%11

“When I have a pressure ulcer, healthcare
professionals ask, ‘What happened?” This
makes me feel ashamed because I was unable to
prevent the pressure ulcer. Why is it that other
complications of quadriplegia don’t carry this
type of stigma? Nobody makes me feel guilty
when I have a urinary tract infection.”!

A 79-year-old caregiver for her bedridden,
paralyzed 83-year-old spouse states, “I thoughtit
was nothing.” (Referring to nine pressure ulcers.)
“The plastic surgeon was quite angry about the
sores, asking why I waited so long to bring him
to the hospital. I was just dumbfounded. I felt
so bad, I said, T just thought it was a sore that
would just heal up. I feel so guilty that I didn’t
do the right thing.”!® According to Charles,'”
patients often feel that they are “relegated to a
low priority in terms of medical understand-
ing and delivery of service.” Lack of explana-
tion or conflicting information regarding what
procedures will entail, results of diagnostic test-
ing, and treatment options and prognosis often
results in anger, frustration, resentment, and
distrust on the part of patients and their families
toward healthcare professionals.!?-10

Wounds on the face, neck, and hands are
obviously the most difficult to conceal, not
only from others but also from the patient’s
own view. The emotional trauma experienced
by patients with facial disfigurement requires
long periods of adjustment.!” In fact, one
study reports that 30% to 40% of adult burn
patients with facial scarring experienced severe
psychological problems up to 2 years after dis-
charge from rehabilitation.'8

Emotional impact of wounds

In addition to the physical discomfort
and morbidity associated with wounds,
wounds have an inherent emotional
effect on the patient as well as the care-
givers, family, friends, and strangers

he or she may encounter. Even health
care professionals aren’t immune to an
emotional response to a patient’s wound.

Wounds are typically perceived as:

a betrayal of one’s own body

e appalling, repulsive

* haunting, scary, associated with hor-
ror movies

* nuisance, time-consuming, costly

e smelly, dirty, disgusting

* unpleasant, uncomfortable.
The patient's own perception of his or
her wound may include such feelings as:

e embarrassment, humiliation

* guilt, shame

* needing bandages to “hide the
evidence” (that is, of imperfection).

For those with visible wounds, even a
walk down the street may seem daunting.!”
According to Partridge,19 disfiguring wounds
on the face create a painful double bind of
“extreme self-consciousness and self-imposed
social isolation.” Bernstein®” describes a “social
death” among facially disfigured patients.
Social death occurs as the patient’s self-
consciousness about being in public increases,
ties with family and friends are severed and,
ultimately, all social interactions cease. Without
positive social reinforcement, the patient’s
self-esteem and self-confidence vanish.?

Feelings of shame, embarrassment, pow-
erlessness, and fear can be overpowering
for patients during physical examinations.
Therefore, as healthcare practitioners, we
must be especially aware of the way we touch
and dress wounds as well as our posturing
and distance from the patient.!” Partridge!”
emphasizes that we must pay particular
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Wounds that are hidden under
clothing or beneath dressings may spare
patients from strangers’ stares, but they can
still cause emotional pain when exposed to
family members and healthcare personnel.

attention to the unspoken word conveyed by
our communication triangle (from the eyes to

the chin).

QUALITY OF LIFE

Unquestionably, wounds have varying effects
on the quality of life of those afflicted and on
their caregivers. To explore the impact further
requires a definition of this complex, multifac-
torial construct.

Quality of life is a vague and ethereal concept
that reflects a patient’s perspective on life satisfac-
tion in a variety of situations.”’*? In an attempt
to narrow down the all-encompassing term
“quality of life,” the term “health-related quality
of life” (HRqol) was first used in the late 1980s.%3
In Price’s?® view, “health-related quality of life
is defined as the impact of disease and treatment
on disability and daily living, or as a patient-
based focus on the impact of a perceived health
state on the ability to lead a fulfilling life.”

Franks and Moffatt?* add, “The state of ill
health may be defined as feelings of pain and
discomfort or change in usual functioning and
feeling. This is key to the concept of health-
related quality of life since it’s the patient’s own
sense of well-being which is important, not
the clinician’s opinion of [the patient’s] clinical
status.”

Schipper et al.?> describe the four domains
of quality of life as physical and occupational
function, psychological state, social interaction,
and somatic sensation, with some theorists
adding a financial component.

Physical and occupational function

In separate studies by Brod,?® Ribu et al.,”
Persoon et al.,’® and Meijer et al.?’ examin-
ing the impact of lower-extremity ulcers on
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patients, participants reported feeling drained
and fatigued due to sleep disturbances and the
high energy expenditure required for mobil-
ity. Additionally, antibiotic-related adverse
effects of nausea, fatigue, and general mal-
aise were considerable.’® In Brod’s?® sample,
50% of patients (7 = 14) had to retire ecarly
or lost their jobs because of an ulcer. Even
patients who were still employed experienced
decreased productivity, lost time from work
due to healthcare appointments, and lost career
opportunities.?

In a study by Ashford and colleagues®
of 21 patients with diabetic foot ulcers, 79%
of patients reported an inability to maintain
employment secondary to decreased mobility
and fear of someone inadvertently treading
on their affected foot. In another study, all
patients interviewed felt that the leg ulcer lim-
ited their work capacity, with 50% adding that
their jobs required standing for most of their
shift.’! In that same study, 42% of patients
identified the leg ulcer as a key factor in their
decision to stop working. Even for younger
patients, leg ulceration was correlated with
time lost from work and job loss, ultimately
affecting finances.’!

Marked restrictions in activities of daily liv-
ing (ADLs) among those with leg ulcers are
also reported in many studies, including those
by Hyland et al.,* Brod,?® Phillips et al.,*! and
Walshe.?” In a study consisting of 88 patients
with chronic leg ulcers, 75% reported difficulty
performing basic housework.?> Yet another
study by Hyland et al.' demonstrated that of
50 patients with leg ulcers, 50% had problems
getting on and off a bus and 30% had trouble
climbing steps.

In terms of changing one’s own clothing and
bathing, pain, leg edema, fatigue, and bulky
dressings can make such simple acts frustrat-
ing, if not impossible.33-3 Phillips et al.’!
conducted personal interviews of 73 patients
with leg ulcers, 81% of whom described their
mobility and ability to carry out ADLs as
adversely affected by their ulcer, with edema
being the dominant factor.

Psychological function

Multiple factors affect the psychological
response to having a wound or caring for a



loved one with a wound. (See Factors affecting
patient response to wounds.)

ETIOLOGY

According to Magnan,*®a patient’s psychological
response to a wound may correlate closely with
how he or she was wounded. Indeed, imagine
the terrifying flashbacks the patient and family
caregivers may experience upon viewing open
amputation wounds sustained after motor vehi-
cle accidents or burn wounds exposed during
whirlpool treatments or the extreme emotions
and fears elicited when gangrenous limbs from
peripheral vascular disease or necrotic pressure
ulcers that extend to the bone are exposed.

@
Each dressing change draws atf-

tention to the wounded body part and its
associated pain, but it also serves as a
reminder of the circumstance or disease
that resulted in the injury and engenders
fears about the future.36

PREPAREDNESS

From the onset of hospital, rehabilitation, and
home care admission, healthcare profession-
als plan for a patient’s discharge by prepar-
ing patients and caregivers for independence.
But are we sensitive to the patient’s psycho-
logical and emotional readiness to deal with
the wound? To that end, the patient and
family may need to relinquish control to the
healthcare provider.! The reality is that some
patients can’t cope with their physical wounds
because they’re simultaneously struggling
with deep emotional wounds. This point is
well illustrated by one patient’s remarks: “It
took everything I had to deal with the real-
ity of having to spend the rest of my life as
a quadriplegic” ... “When I have an ulcer
(referring to a pressure ulcer), I don’t want to
see it. I feel like I am in hell and to survive I
must separate myself from the wound.” ... “I
fear the sight of the ulcer.”!
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Factors affecting patient response

to wounds

Factors that shape a patient’s emotional
response to his or her wound include:

age

coping patterns
etiology

gender

healing outcomes

— expectation of healing
— time to healing

— acute versus chronic

* impact on activities of daily living
meaning, significance
odor, leakage

pain

preparedness

response of others
social supports
spirituality

visibility.

VISIBILITY

As discussed previously, the visibility, sever-
ity, and circumstances under which wounding
occurred can dramatically affect the patient’s
acceptance of the wound into his or her altered
body image. For some, the wounded body
part becomes objectified as though it does not
belong to them.?’

RESPONSE OF OTHERS

Not only is it difficult for patients to view their
own wounds, but it is hard for patients to be
rebuked by others at the sight of their wounds.
Acceptance, pity, dismay, fear, repulsion, and
avoidance are the gamut of responses displayed
by others to wounds and to those who have
been wounded. This can dramatically affect
a patient’s emotional response to the wound
and his or her self-esteem. For patients who
must endure the displeasing stares of others to
their bandaged wounds, a wound clinic may
be the only place where they can receive posi-
tive energy and reinforcement.’’
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Physical pain associated with wounds is one
of the areas in which healthcare professionals
are least attentive. Krasner® describes pain “as
one of those experiences of being that often
confounds our understanding, sometimes we
may actually flee from facing it.” Yet pain is a
major factor affecting the HRqol of those with
wounds, as we’ll see in the section discussing
somatic sensation (pain).

MALODOR AND LEAKAGE

The impact of malodor from a fungating breast
wound, a necrotic pressure ulcer, or a draining
and infected venous leg ulcer can be emotion-
ally and psychologically devastating. A patient
may try in vain to mask wound malodor with
perfumes and colognes. Their self-image can be
crushed by feelings of shame and disgust. Some
patients may say that the wound’s malodor
makes them feel dirty and may apologize to
others about the malodor. Some may even limit
their social encounters due to fear of offending
others. As one patient poignantly describes, “I
used to go to church, but the person next to me
could smell it (referring to a leg wound) ... like
rotting flesh, lingering ... So I do not go now.”1¢
Unfortunately, friends and family members may
add to these feelings of isolation by avoiding the
patient because of the wound’s malodor.

Roe et al.> reported increased anxiety and
depression scores, lower life satisfaction, and
decreased social contacts among those with
malodorous leg ulcers. Similarly, leakage of
highly exudative wounds on to clothing, fur-
niture, and bed linens can lead to feelings of
embarrassment and inhibited sexuality and
intimacy.*”*> As women attempt to con-
ceal bulky, saturated dressings with pants,
long skirts, or baggy clothing, they become
stripped of their feminity.!3** For pallia-
tive care patients and their families, malodor,
heavy exudate, and bleeding may further
heighten the daily misery of uncontrollable
disease. 1041

HEALING OUTCOMES

For patients and their caregivers, just hearing
that there’s hope of healing, that improvement
will occur, and that the pain, malodor, and
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restrictions will one day be gone or lessened
can make the situation easier to bear.”

In clinical practice, the three questions most
frequently posed by patients and caregivers are:

e Will this wound heal?
* How long will it take to heal?
e Will the treatment cause pain?

Among patients with chronic leg ulcers and
high recurrence rates, healing potential is often
viewed with pessimism.!®3? In interviews of
73 patients with leg ulcers by Phillips et al.,’!
only 3% felt their ulcers would ever heal. This
uncertainty toward healing is often echoed
by healthcare professionals.*> Chase and col-
leagues®’ explain how whole healing from an
acute illness for a healthy person has a positive
connotation of health and restoration, whereas
it may not be the same for those with a chronic
illness, such as venous insufficiency ulcers.
Indeed, patients describe the healing process as
ever present, requiring constant vigilance and
need for healthcare follow-up.’” For patients
with chronic ulcers, there are also limitations
in mobility, activity, bathing, dressing, and
working.’” This may leave patients feeling
powerless, spending more time caring for their
ulcers than for themselves.!®37* The uncon-
trolled nature of the condition often leads to a
lack of ownership and a “who cares” attitude.’’
In a sense, freedom is gone and the threat of
ulcer recurrence (and possible amputation) is
ever present.’” The fear of recurrence and loss
of freedom is vividly portrayed by a patient
interviewed by Brown,!! who stated “the worst
thing is knowing there is no cure and they can
come back at any time. It’s not like a broken
arm. It’s healed and that’s the end of it. I'm
scared to get the pain back, so I won’t risk it.”

Time to healing

Lack of a known time scale for healing is
a common complaint from patients, lead-
ing to increased frustration, depression,
and restricted ADLs by those with leg
ulcers,*3% #47 pressure ulcers,*® and other
types of wounds. Krasner’s* phenomeno-
logical study examined the impact of pain-
ful venous ulcers on HRqol and identi-
fied frustration as the major theme. In this
study, patients suffering with leg ulcers from



2 months through 7 years reported their frustra-
tion as stemming from slow healing rates, lower
limb swelling, infection, and the formation of
new ulcers.'”* Other frustrations were related
to years of multiple unsuccessful treatments,
inadequacy of care from healthcare profession-
als, or self-blame for the lack of healing.*’

Although many patients desire wound heal-
ing, there are others who use their wounds to get
attention or continue healthcare benefits.>’>!
Although it’s obvious that most patients desire
wound healing, we would be remiss to not
ask our patients about their specific goals in
relation to their wounds. Wientjes®” identifies
four common behavioral attitudes exhibited by
patients whose wounds heal:

* sets attainable goals (for example, to return
to work, attend child’s wedding)

® receptive to learning

e adherent with treatment

e curious; willingness to see the wound and
actively participate in care.

As mentioned earlier, many patients are
eager to strive for a goal of wound healing.
However, according to Myss,”® “assuming that
everyone wants to heal is both misleading and
potentially dangerous. Illness can, for instance,
become a powerful way to get attention a
patient might not otherwise receive.” For some,
there can be a manipulative value to keeping a
wound, a figurative “street value or social cur-
rency.” Defining oneself by the wound is an
attitude described by Myss as “woundology.”?
For these patients, staying wounded provides
benefits, such as continued nursing visits,
Meals On Wheels,”> home health aide ser-
vices, an excuse to remain unemployed, and/or
continued attention by family and healthcare
professionals.>?

ACUTE VERSUS CHRONIC

Some wounds heal quickly and uneventfully,
whereas others are present for years or even a
lifetime. But are these wounds similarly per-
ceived by those afflicted? Do coping styles vary
based on wound chronicity?

Expanding on the works of Parsons,
O'Flynn® postulates that following an acute
minor wound event, the wound and its treatment

54
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become the immediate focus of the patient and
his or her family. Viewing the wound as deviant,
the patient is eclipsed by the wound and read-
ily assumes the role of “sick person.” Individual
roles and responsibilities are overshadowed and
interrupted (to an extent) by the patient’s pain
and incapacity.”® During the healing and cop-
ing phase the individual continues to be the
“patient.” Once healing is achieved, however, the
individual re-emerges, and normality is regained
as good health and quality of life are restored.>

How a person reacts emotionally to a wound
changes as the circumstances surrounding the
wound differ. For example, trauma patients
experience extreme emotions and employ
various defense mechanisms, such as suppres-
sion, regression, denial, distraction, magical
thinking, or rationalization.’® According to
Lenehan,” the severe injuries endured may
open floodgates of suppressed, intense emo-
tions and disturbed images of self. As a result,
the patient may present with a rather shallow
or blunted affect or “ego constriction” in an
attempt to conserve psychological energy.’” An
inner battle occurs between anger, depression,
and fear as the patient asks himself or her-
self, “Will I be treated differently?” and “Will
anyone care for me in light of disability and
disfigurement?”>’

Conversely, Phillips et a Price and
Harding,”® and Walshe?? report that patients
with chronic wounds cope with the impaired
mobility, pain, and sleep disturbances by the
process of normalization, by “putting on a brave
face.”!! Coping with chronic wounds, accord-
ing to Dewar and Morse,” is accomplished by
adaptation, or the untenable process of silent
acceptance. Interestingly, Price and Harding>®
found that those who suffered from venous leg
ulcers longer than 24 months rated themselves
as having less pain and better general health
than those with ulcers of less than 24 months.

Neil and Munjas? conducted a phenomeno-
logical study of 10 patients with chronic non-
healing wounds, in which two patterns and six
themes emerged. The two identified patterns
were contending with the wound and staying
home or staying back.’

Contending with the wound includes four
themes:

1"31

* being in pain
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e contending with exudate and odor—issues
that can cause significant distress, social iso-
lation, and embarrassment

* losing sleep

* noticing; that is, the first time the patient no-
ticed the wound wasn’t improving, and other
people noticing and caring for the wound.

The second constitutive pattern, staying
home or staying back, includes the two themes
of isolation and trouble walking. Isolation stems
from the patient’s fear of going out and acquir-
ing infection and being housebound secondary
to immobility (for example, having to stay in bed
or with the affected leg elevated). Trouble walk-
ing stems from pain or loss of function secondary
to the wound. For these participants “the wound
becomes the focus of their lives as it makes them
immobile or makes walking difficult.”?

Contrary to other authors who described
feelings of normalization among those with
chronic wounds, Neil and Munjas2 found that
“chronic wound participants ‘became their
wound.” The wound is all encompassing. The
participant constantly hopes that their wound
will get better so that they can resume their
former wound-free life. With each passing
year, or if the wound worsens despite therapy,
hope and compliance may fade.”

Beitz!'* conducted a phenomenological study
of 16 patients living with chronic wounds and
reported similar findings as Neil and Munjas.’
The themes identified were:

e adapting and maladapting

e altered sleeping habits

* changes in eating patterns

e contending with chronic illness
¢ dealing with the wound

¢ explaining causes of wounds

¢ healing and recuperating

e living and aging

e living with pain

* losing mobility

° meaning and significance of wound
® receiving care.

To better understand how a patient’s
HRqol is affected, what his or her goals are,
and how we can best assist the patient, we must
first gain insight into the meaning and signifi-
cance that the wound holds for the patient. As
one patient aptly states, “True understanding
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doesn’t occur unless we share our strengths,
fears, and weakness.”! Kinmond et al.’s®
qualitative study examining the HRqol of 21
patients with diabetic foot ulcers identified
four major themes:

* living a restricted life—wherein patients lose
the freedom to live life as they did before.
Mobility is decreased and schedules are now
altered by clinic visits and dressing changes.

e existing in social isolation—resulting from
restricted mobility, pain, and lack of em-
ployment.

e experiencing discredited definitions of
self—an inability to shower or bathe, to se-
lect one’s own shoe styles, to hold a job or
even stand long enough to cook results in a
deep and compounding loss of self.

® becoming a burden—dependence on others
as one’s mobility and finances become lim-
ited results in whole-family suffering.

Painful venous ulcers have been described
as “the literal breakdown of the skin and the
figurative breakdown of the embodied self.”°!
Pressure ulcer formation has been described
by family caregivers as an (unfortunately) nor-
mal thing to happen to the bedridden!%®? and
as “truly the worst thing that can happen” by
those directly afflicted.!

As described in this section, the psy-
chological effects of a wound are deeply
ingrained in the patient as a whole. No mat-
ter whether the wound is acute or chronic,
it is on the mind of the patient at all times.
In other words, living with a chronic wound
reshapes every aspect of one’s life, leaving
one subordinate to the wound, the associ-
ated pain and, with every dressing change,
tension and worry as to how the wound
will look ... will it be deeper, infected, or
gangrenous?3%03

IMPACT ON ACTIVITIES OF DAILY LIVING

Physical, somatic, financial, and medical res-
trictions can result in limitations on a patient’s
ability to engage in ADLs, further impacting
the psychological and emotional ramifica-
tions of the wound experience. Hopkins and
colleagues®® describe how pressure ulcers
can produce such a restricted life. In their



phenomenological study, patients’ described
how pain from the wound restricted their
desire to move and turn or reposition them-
selves.® Similarly, Gorecki and colleagues®
found that pressure ulcers imposed physical
restrictions, lifestyle changes, need for envi-
ronmental adaptations, intrusive treatments
and hospitalizations, and physical dependence
contributing to a loss of appetite, insomnia,
and a lack of interest in life engagement.

COPING PATTERNS

Breachesin the skin,as with other types of loss,
can elicit the process of grieving. Although
most patients transcend the continuum from
denial, depression, anger, and bargaining to
ultimate acceptance, some may become fro-
zen at a certain point or even exhibit regres-
sional behavior about their wound. Walshe,?2
in a phenomenological study examining what
it’s like to live with a venous leg ulcer from
the elderly patient’s perspective, identifies
four major coping strategies.

e Coping by comparison—by comparing
himself or herself with others who have
ulcerations, the patient experiences nor-
malization; by comparing himself or herself
with patients who have other illnesses (such
as stroke), the patient feels more fortunate.

* Feeling healthy—despite the leg ulcerations
and the associated debilitating symptoms
and restrictions, the patient feels otherwise
healthy.

e Altering expectation—the patient reports
having reached a point of acceptance, view-
ing the ulcer as a part of the aging process.

® Being positive—the patient describes him-
self or herself as lucky and dismisses the
symptoms as “not bad at all.”3?

SPIRITUALITY

The power of prayer, hope, and support of a
patient’s religious beliefs can’t be underesti-
mated in providing emotional strength.

SOCIAL SUPPORTS

Many patients with wounds feel pushed to the

“side-lines,”?’ seeing a shrinking of their social
, a

circle as pain, fears, and physical restrictions
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increase. The patient with a wound may expe-
rience guilt about friends having to change
their activities to accommodate his or her limi-
tations and may therefore further limit social
interaction.?® As discussed earlier, malodor,
leakage, and wound visibility may also result
in decreased social contact. Some patients are
over-reliant on a single caregiver, usually a
spouse, for physical, emotional, and psychologi-
cal strength.

Hopkins et al.* studied the impact of pres-
sure ulcers not only on the patient but also on
the caregiver and found feelings to be con-
flicted. These feelings were expressed as the
burden that the pressure ulcer, and its associ-
ated care, places on the caregiver, as well as the
feelings of uselessness on the part of the patient
receiving the care. Conversely, however, sev-
eral patients commented that without fam-
ily, friends and support groups, things would
be worse.o*% As one patient with a chronic
venous ulcer stated, “I used to have lots of
friends, was friendly with all the neighbors.
Some of them wave at me when they pass my
window, but they don’t knock or come to see

»11
me anymore.

AGE

It appears that age may play a role in wound
psychology as well, with younger age having a
greater adverse effect on the wound patient’s
psychological state of mind. For instance,
Phillips et al.3! found that younger patients
exhibited greater negativity related to their
leg ulcers and greater problems with mobility
(p < 0.001) than did older patients. Older
patients proved more effective in coping with
or adapting to their limitations and disabili-
ty.>! Franks and Moffatt ¢ reported similar
findings.

In a cross-sectional study using the Notting-
ham Health Profile and age- and sex-matched
normal scores of 758 patients with leg ulcers,
younger males were found to experience the
greatest negative impact on HRqol.® Among
those with diabetes and lower-extremity ulcers,
Brod?® reported that older patients were less
affected in the social, employment, and famil-
ial arenas. Conversely, in a study measuring
HRqol in 63 patients with chronic leg ulcers,
age wasn’t a statistically significant factor.>®
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GENDER

There’s great debate in the literature as to the
impact of gender on HRqol in those with
wounds. Lindholm et al.®® report that males have
significantly poorer HRqol than females in the
areas of pain and physical mobility. Additionally,
when compared with the normative scores for
males in the areas of sleep disturbance, emo-
tional reaction, and social isolation, males with
leg ulcers exhibited increased scores.%® Price and
Harding®® found poorer HRqol scores in women
in the domains of vitality and physical and social
functioning. A database of 758 patients with leg
ulcers similarly reports women to have a poorer
HRqol than males.”*

But, as Franks and Moffatt®’ point out,
in studies of the general population, women
score worse on HRqol than males, especially
in older age groups. Therefore, the poorer
scores among women with leg ulcers may not
be related directly to the ulcer.

Social interaction

Limitations in social interactions among those
with wounds may stem from the following:

e impaired mobility secondary to pain, caus-
ing many patients to become essentially
housebound4,l1,32,33,60,64,65,69

* inability to shower or take baths in order to
keep dressings dry!®28,00.09

e treatment restrictions, such as the need
to stay on bed rest for pressure ulcer
management*$0>7071 Jeg  clevation  for
edema control; and the need to be home-
bound to receive skilled home care nursing
services

e need for an isolation room secondary to neu-
tropenia or multi-drug resistant infection,
resulting in increased feelings of loneliness,
powerlessness, and social abandonment”!

* having to schedule “life” around dressing
changes and clinic and home care visits®)7?

e avoidance of social activities where crowds,
children, or pets might be encountered, out
of fear of injuring the wound site or creating
new ulcers*3?

e fatigue from disrupted sleep and adverse ef-
fects of antibiotics>3#

® embarrassment
leakage,28’42’69’74

from Odor’64,65,73,74

and wound visibility
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* need to rely on others and assistive de-
vices??

e fear of others’ response to wounds, orthotic
shoes, and bulky dressings’

e additional time required to perform dress-
ing changes*?°

e difficulty maintaining appearance because
shoes and clothing no longer fit over bulky
dressings" 2833357275

e alossof power and selfin selecting the clothes
and shoes one wants to wear.?4283335.72.75

Patients with wounds may be forced to
make significant life changes and find satis-
faction in new activities.! The ability to par-
ticipate in such activities as enjoying a sauna,
bicycling, running, swimming, or tennis is
eliminated because of bulky dressings and
compression wraps.

Although healthcare professionals encour-
age and recognize the value of social interac-
tion to a patient’s psychological and emotional
function, do we not simultaneously blame
patients or label them as nonadherent when
they come to our offices with worsening of
their edema and deterioration of their leg and
foot ulcers secondary to being out and trying to
enjoy life? Health-related behaviors need to be
considered from the patient’s perspective, with
the healthcare professional promoting patient
empowerment. Adherence requires a partner-
ship between the patient, clinician, and family/
significant other.”3

| 3

As healthcare professionals, we
must not only acknowledge, but also cre-
atively work with the patient in the chal-
lenge of balancing physical wound heal-
ing with psychological and emotional
healing.

Listen to the words of a patient describ-
ing the difficulties of maintaining bed rest
to heal his pressure ulcer: “I can remember
lying in the hospital ... looking at the paint
on the wall. And I could tell you how many
little bubbles were in that particular spot.



I memorized them to keep from going
mad.”!*8 Another patient with a chronic
venous ulcer painfully described his social
disconnectedness: “I feel like an island in the
middle of a ocean.”!!

Somatic sensation

According to Schipper et al.,”> the domain
of somatic sensation “encompasses unpleas-
ant physical feelings that may detract from
someone’s quality of life, such as pain.”
Regardless of the underlying cause of pain,
it's one of the most feared sensations in
life’®’7 and is the most compelling reason
that individuals seck out health care.”® And,
although the threshold of pain varies from
patient to patient, making it undeniably sub-
jective, it’s an area that’s too often neglected
in wound care.”%”?

The devastating impact of painful wounds
on all aspects of a patient's HRqol has
been the subject of recent numerous stud-
iCS,Z,l1,16,24,28,31,32,34,48,49,61,64,76,77 although incor-
poration of findings into clinical practice has
been slow to follow.

Patients have described pain as the worst
thing about having a leg ulcer,!1-16:28:32,09.77,80
with the “first daily act of weight bearing as
the most severe pain they experience.”® The
unrelenting, unpredictable nature of the pain
frequently makes patients feel as though they
aren’t in control,*? but rather the ulcer and its
manifestations rule them.**% Leg elevation
often makes the burning, stabbing, drilling,
throbbing pain worse.3! Sleep is frequently dis-
rupted by pain,'>102880 and pain medication is
often ineffective.’> Among those with venous
ulcers, pain is often described in three distinct
locations: within the ulcer, around the ulcer,
and elsewhere in the leg.* Additionally, pain for
many is felt to be an early warning sign of new
ulcers forming or of impending infection.'3

Krasner’s’! qualitative phenomenological
study of 14 patients with painful venous ulcers
identifies eight key themes. (See Painful venous
leg ulcers: Key themes, page 12.)

Participants in Krasner’s®! study vividly
described the pain as “the worst thing I have
ever gone through in my life” ... “like someone
is sticking pins in you all the time” ... “absolute
murder.” Pain was described as even worse when
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the leg was more edematous and during infec-
tion. Pain during and after debridement was
considered the most intense pain experienced
by patients, bringing on a cycle of pain and fear
that left many depressed. In a phenomenologi-
cal study by Langemo et al.,*® pain is described
as “getting a knife and really digging in there
good and hard” and “stinging.” Yet despite the
pain, suffering, and limitations brought on by
these ulcers, patients tried to view the pain as
an expected (albeit unwanted) occurrence and
to “carry on despite the pain.”®!

The duration of pain is also described as
an issue most of the time, even during and
after closure.*®70 Indeed, in a Heideggenan
phenomenological  pilot  study, Hopkins
et al.®* found endless pain to be one of the three
major themes in their sample of eight pressure
ulcer patients. Likewise, among 32 patients
with stage IIT and IV pressure ulcers, Szor and
Bourguignon® found that 88% experienced
pain with dressing changes, although dressings
used were consistent with principles of moist
healing. Furthermore, 84% of the participants
reported pain at rest, and 18% described the
pain as horrible or excruciating.?? In the words
of patients, pressure ulcer pain is described as
throbbing, burning, unbearable, never-ending,
interfering with sleep and making it difficult to
find a comfortable position.” Among patients
with granulating postoperative pilonidal cyst
excision and abdominal wounds, Price and col-
leagues®® described pain as negatively impact-
ing patients’ sleeping patterns and appetite.

Despite the prevalence and intensity of
pain among those with wounds, however, Roe
et al.¥ found that 55% of community nurses
don’tinclude pain as a part of their assessment.
Ayello and colleagues®® found that among
patients with chronic wounds in an outpatient
clinic, those with pressure ulcers were least
likely to be assessed for pain as compared with
patients with vascular or neuropathic ulcers.
Walshe?? and Hollinworth and Collier®report
that patients’descriptionsof painare often deval-
ued and dismissed. In studies by Hollinworth®”
and Dallam et al.,”°pain medications were sel-
dom administered to manage pain associated
with dressing changes, despite the fact that 81%
of registered nurses report that patients expe-
rience the most pain with dressing changes.3*
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Painful venous leg ulcers:

Key themes

Krasner®! identifies eight key themes in
patients with painful venous leg ulcers:

Being unable to stand

Expecting pain with the ulcer
Experiencing pain caused by swelling
Feeling frustrated

Having to make life changes
Interfering with the job

Starting the pain all over again with
painful debridements

Trying to find satisfaction in new
activities

Similarly, Szor and Bourguignon® reported

that a mere 6% of patients received medication
for pressure ulcer pain.

Among patients with diabetic foot ulcers,
Ashford and colleagues® found that 50% of
patients experienced pain during dressing
changes, when supine, and during ambulation
attempts. However, Ribu et al.”’ found that
patients with diabetic foot ulcers fear analgesic
dependency.

In their study of 32 patients with a his-
tory of intravenous drug abuse and chronic
venous ulcers, Pieper and colleagues®® found
that those with larger wounds reported a sig-
nificantly higher pain intensity than those with
smaller wounds.

In patients with malignant fungating
wounds, pain was related to nerve or blood ves-
sel damage, exposed dermal nerve endings, or
nerve damage resulting in neuropathic pain.*!

In an attempt to capture nurses’ stories
about coping with patients’ pressure ulcer
pain, Krasner’® conducted a phenomenologi-
cal study of 42 nurses, identifying three pat-
terns and eight themes:

e Nursing expertly includes the ability to rec-
ognize, validate, attend to, acknowledge, and
caringly empathize with the patient in pain.

® Denying the pain includes assuming it
doesn’t exist or failing to hear the patient’s
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complaints or cries. This was described as
an effective coping mechanism for health-
care professionals, assisting them in avoid-
ing feelings of failure but obviously at severe
detriment to the patient.

e Confronting the challenge of pain occurs
when the healthcare professional must come
to terms with his or her own feelings of frus-
tration. Negative feelings associated with
wound care include anger, helplessness,
hopelessness, being upset about performing
a procedure that will cause pain, and experi-
encing pain along with the patient. Perhaps
we must, as Krasner®® states, “take a step
back and make a special effort to under-
stand the nearness of the near.” By “being
with” the patient we may gain insight into
the meaning that the pain experience holds
for the patient.?

Leg ulcer clinics may have a positive impact
on HRqol. For example, in a study of 57 patients,
of whom 88% had pain at baseline, after 8 weeks
of four-layer compression therapy only 60% still
had pain.¥” Even more significantly, in another
sample of 185 patients with 78% reporting pain
prior to entering a community leg ulcer clinic,
after 12 weeks of four-layer compression ther-

apy this dropped to 22%.

Financial impact

Time lost from work, missed career opportu-
nities, decreased productivity on the job sec-
ondary to pain, early retirement, lost wages,
and loss of a job are just a few of the financial
stressors affecting the HRqol of the patient
with a wound. Too often, patients are faced
with having to choose between adherence to
medical management (such as keeping one’s
leg elevated or remaining non-weight bear-
ing) and keeping their job. How does a truck
driver, a cashier, or a healthcare professional
keep his or her leg elevated and still perform
the job? How do wound patients pay their
mortgages, pay the bills, and feed their fami-
lies? What happens when a wound patient loses
healthcare coverage after losing his or her job?
According to Charles,'? the financial sequelae
of a chronic wound is the societal inheritance
of a person who was a positive contributor to
one who becomes dependent upon it.



Beyond occupational stressors and dilem-
mas, patients may also incur additional out-of-
pocket expenses for transportation, parking,
telephone bills for medical follow-up, home
health aide services, dressing supplies not cov-
ered by insurance, and drug costs if they have
no prescription plan. Those who have no insur-
ance but don’t qualify for public assistance may
be forced to tap into their savings or refinance
their homes. To illustrate this point, listen to
the words of wives caring for their bedridden
husbands with full-thickness pressure ulcers.

“... all these medical supplies you need to
treat these bedsores. I think in the past 2 months,
I've spent close to $300 out of my pocket and
you're on a fixed income.” ... “Thirty-five
dollars per month for the hospital bed and $10
for the chair. I paid with our Social Security
checks and his pension. Also there were bills
and food ... not much was left ... He had a
pension and I used to put that aside and we
had to live on my Social Security which was
$302.710.62 Concerns about finances may be
linked to the healthcare insurance system in
the patient’s country. For example, finances
were not raised as an issue for the European
pressure ulcer study by Hopkins et al.%*

Additional expenses may also be incurred
for home modifications, such as wheelchair
ramps. Patients with diabetic foot ulcers face
the ongoing challenge of affording correctly fit-
ted footwear as their feet are constantly under-
going change with episodes of edema related to
diuretics, infection, and the amount of dressing
material required. Healthcare professionals,
rather than simply dismissing patients as non-
adherent, should show empathy toward their
patients with regard to these important issues
by acknowledging the access and financial hard-
ships faced by patients and their partners.>?”

ETHICAL DILEMMAS IN WOUND CARE

No other wound type is fraught with as much
ethical dispute as pressure ulcers. Despite major
technological breakthroughs in wound heal-
ing, the area of pressure ulceration continues
to be the “scarlet letter of poor care.”1%6?
Pressure ulcers are considered an individual and
institutional embarrassment, a point of frus-
tration, failure, and a marker of inferior care
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rendered.!%%? Great expense is incurred in “hid-
ing the ulcer.” As Moss and La Puma’' state,
“to hide ugly aesthetics and to unknowingly
deny the conditions that contribute to pressure
ulcer development, our clinical response may be
to cover up or remove the sore, using dressings,
skin grafts, myocutaneous flaps, disarticulations,
amputations, and hemicorporectomies.” But
what right do we have as healthcare providers
to make such decisions? What gives us the right
to exhaust our patients’ finances and subject
them and their families to spending their lives
undergoing aggressive procedures? Decisions
for care, and the degree of aggressiveness or lack
thereof, must be consistent with the patient’s
overall physiological status, as well as the
patient’s and family’s “goals of restoration, of
function, prolongation of life, or only provision
of comfort.”? It’s important to remember that
HRqol is the patient’s perception of well-being,
not your opinion of the patient’s clinical status.’?
According to Brown,!'! “...until the alleviation
of distressing symptoms such as pain and odor
with resultant QOL for the patient are formally
acknowledged as clinical outcomes, healthcare
professionals may continue to pay lip-service to
the concept of holistic care.” Finding out what
the patient wants and what his or her goals are
is paramount.”® Acknowledging this, clinicians
must partner with patients and their families in
making short- and long-term treatment deci-
sions, regardless of wound etiology. According
to Beitz,* quality wound care is defined by:

¢ doing the right things right, which may seem
basic but is influenced by multiple variables

e the legal community (inadvertently)

e practice guidelines and standards of care de-
signed by healthcare providers

e the person receiving it and the person per-
celving it.

Using general systems theory, Beitz™* suggests
that barriers to quality wound care fall into three
general levels: individual, group, and societal.

Individual barriers

Individual barriers to quality wound care
include:

e deleterious lifestyle habits, such as drug use,
homelessness, or lack of attention to skin
hygiene
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e fiscal restraints, such as limited healthcare
coverage and limited savings

e lack of knowledge regarding preventive
measures’?

e poor health accountability, such as smoking,

abusing alcohol, and overeating.

Group harriers
Group barriers to quality wound care include:

e fiscal restraints, resulting in limited home
care visits and reimbursement under
prospective payment, leading to increased
demands placed on family members

¢ inadequate knowledge of basic wound care
on the part of the caregiver

e lack of meaningful organizational partner-
ships (Although seamless delivery of health
care is desired, continuity from acute care to
long-term care and home care remains in-
adequate.)

e lack of well-disseminated, valid wound care
guidelines, algorithms, and decision trees”

e poor quality improvement processes,
wherein data may be collected but outcomes
are inadequately analyzed and acted upon.

Societal barriers

Societal barriers to quality wound care include:

e fiscal restraints”

e lack of focus on population-based out-
comes (An outcomes-based perspective
is critical in a fiscally restrained environ-
ment. Considering that chronic wounds in
some patients won’t heal, appropriate goals
should be identified and an ethical rationing
of resources established.)

e lack of national wound care benchmarks

* national nursing and faculty shortage.

Possible solutions

Systemic solutions to the delivery of cost-
efficient, effective chronic wound care as iden-
tified by Beitz? include:

® access to innovative electronic communi-
cation, such as telehealth, image transmis-
sions, less expensive video conferencing, and
timely consultation with distant caregivers

e acknowledgement that increasing wound
care-related litigation should serve as a
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much needed impetus for securing funding
for prevention, improved communication,
and protocol development

e alternate sites of care such as mobile wound
care units

e establishmentof a sense of “collective worry”
and concern by healthcare professionals, pa-
tients, family caregivers, and legislatures
regarding chronic wound care and the re-
sources consumed

e healthcare renaissance, which focuses on col-
laboration and a trans-disciplinary approach
to disease prevention and health promotion’

e innovative wound care treatments

* new perspective on health, which focuses on
promotion and disease prevention

e partnerships between businesses, industry,
health care, and academia

* recognition of limited resources

e use of alternative healthcare providers pos-
sessing the critical combination of popula-
tion-based thinking, outcomes assessment,
and educational and fiscal abilities.

TRANSITIONING TO HEALTH
PROMOTION

In a climate of decreased hospital stays, managed
care, and prospective payment with decreased
allowances for home visits and supplies, moral
and ethical conflicts for community healthcare
nurses abound.” In fact, community healthcare
nurses’ focus has had to change from disease pre-
vention and health promotion to the provision of
acute care.” Documentation of care, limited vis-
its, supply purchasing, and whether the wound
care prognosis will better focus on long-term
management or short-term cure are ethical con-
cerns and financial realities faced by community
care nurses on a daily basis.”> Community-based
ethical concerns in wound care include”:

e What kind of wound care is most safe, ef-
ficacious, and cost-effective?

e What kind of wound care can be performed
at home by trained family members?

e What is the most cost-effective source of
wound care supplies?

The new economy is forcing autonomy on
vulnerable and often frail elderly patients and
family members as never before.”” Too often,
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patients and family caregivers are quickly
labeled as nonadherent without regard to
underlying issues such as”:

e confusion over what supplies are needed
from medical supply companies

e lack of knowledge

e lack of money to pay for costly drugs, sup-
plies, transportation, office-visit co-pays, and
insurance deductibles

e lack of sufficient hospital discharge planning.

Inatime of limited healthcare dollars, which
patients have access to all available resources,
regardless of cost, to close their chronic or
complex wounds? We're already seeing the
ramifications of the “healthcare cost blindness”
described by Bell,”> where if too much money
is spent on some patients’ supplies, money will
ultimately not be available for others. Will
only those with financial means, youth, bet-
ter health, and more quantifiable productive
years be the limited recipients? What choices
will be available for elderly patients, those with
chronic diseases, and those receiving palliative
care? Who will provide care, for how long,
and with what resources? Will patients” and
their families’ concerns, choices, and wishes
be heard and acknowledged? For many prac-
titioners the only desirable outcome may be
complete healing with best practice being mea-
sured against published healing benchmarks,
even when healability may not be achievable.!!
Providers must consistently and openly con-
sider the impact of treatment recommenda-
tions on patients’ overall QOL.?®

In caring for patients with wounds, a
strong patient-provider relationship is criti-
cal.?® Patients want to be seen, to be heard,
and to be known.”® According to Scherwitz
and colleagues,”® the two essential components
to healing are the relational joining between a
provider devoted to healing and to the patient
and the fostering of patients’ rights to make
choices throughout the healing process.

ISSUES AND CHALLENGES FOR
CAREGIVERS

For the family member, the only prerequi-
site to becoming a caregiver is willingness to
take on the role. However, most often, family

members are untrained and unprepared for
this role.!0:62 Along with the patient, family
caregivers also have to deal with their own
varying levels of grief. Caregivers’ grief is fur-
ther affected by the patient’s overall status, the
circumstances leading to the wounded state,
and the patient’s response to the wound. They
also deal with the increased stress and strain
of family tension and receive the brunt of the
patient’s anger and frustration.?®

As the patient struggles with fears of bur-
dening others, social isolation, loss of control
and independence, possible disfigurement, and
rejection, the caregiver also struggles. Fears
commonly voiced by family caregivers include
damaging the wound from a lack of knowl-
edge; development of new wounds; wound
recurrence; need for amputation, rehospital-
ization, emergency room visits, or surgery; dis-
figurement; reaction of others; possible disabil-
ity; and fear that the wound may never heal.

Spouses may sleep apart out of fear of
dislodging IV lines and wound drainage
tubes.”” Living rooms, dining rooms, and
bedrooms may become filled with boxes of
antibiotics, IV equipment, and wound dress-
ing supplies, serving as constant reminders
of the patient’s and family’s wounded state,
uncertain future, and dwindling resources.”’
The privacy once enjoyed by families is now
visibly shaken with visits by medical supply
representatives, home care nurses, and pos-
sibly care aides.””

A recurring fear among caregivers is that
they themselves might become ill or disabled
and unable to provide care.!%20:02 Family
caregivers are often dealing with disrupted
sleep secondary to worrying about the patient
and responding to the patient’s restless-
ness.|20:02 A general lack of attention to their
own health, progressive fatigue, decreased
appetite, and decreased nutritional intake
may occur as all attention is focused on the
patient,!0,20,02

Caregivers often find their social circle
decreasing as they spend increased time pro-
viding care.”® Even time taken for respite may
be fraught with feelings of guilt. Emotionally,
caregivers may experience deep feelings of fear
and loss—fear of losing their loved one, fear of
losing the relationship and, possibly, death

as
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they witness a loved one’s bedridden or increas-
ingly debilitated state. Reminiscing about how
things used to be may be all that some caregiv-
ers have to pull them through. Elderly care-
giving spouses usually pursue nursing home
placement only as a last resort, holding true to
their vows of “till death do us part.”1002

Family caregivers also experience financial
struggles owing to increased out-of-pocket
expenses, decreased productivity in the work-
place, unpaid days off due to used vacation and
personal time, forced early retirement, and
potential job loss.”® Among elderly caregiv-
ers, frustration and confusion regarding reim-
bursement for needed wound care supplies
and drugs and the inability to afford private
help in the home are compounded by their
meager funds from Social Security and pen-
sion checks.?® In separate qualitative studies
by Baharestani'®®? and Douglas,! caregivers
voiced the following needs:

® to be able to ask questions of healthcare
providers

* to be heard nonjudgmentally

* to have their caregiving role recognized

* to receive information/education in an un-
derstandable manner

® to receive support.
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SUMMARY

Having a wound or caring for a loved one with
a wound can affect multiple facets of a patient’s
life, possibly unleashing unprecedented fears
and vulnerabilities.

In each patient and family caregiver
encounter, we as healthcare professionals
should ask ourselves, “Do we care enough
about the patient’s perspective to bear the costs
involved to ensure that each person feels that
he or she is being treated as a person?”® and
“Do our actions show that we care?” It is our
job as healthcare professionals to care for the
whole patient, including the psychological,
emotional, and financial issues related to his or
her wound care.

| 3

If we as healthcare profession-
als are to help our patients with wounds
and their family caregivers, we need fo
“... stay connected with our patients; lis-
ten, attend ("be with”) and comfort; and
use a gentler hand.”38

1. Those afflicted with wounds are often viewed as:

A. pleasant and comfortable.
B. pain-free.

C. appalling and repulsive.
D. attractive.

ANSWER: C. Those with wounds are often viewed as appalling and repulsive.

2. Which of the following is one of the four domains of quality of life as identified by

Schipper et al.?>?

A. Pain-free

B. Financial freedom
C. Religious expression
D. Somatic sensation

ANSWER: D. In addition to physical and occupational function, psychological state, and

social interaction, somatic sensation is identified as a domain of quality of life.
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3. Wound assessment is commonly lacking in the area of:

A. size.
B. odor.
C. drainage.
D. pain.

ANSWER: D. Assessment of pain is commonly lacking in wound assessment, size, odor, and

4. Quality of life treatment decisions should be based on the:

A. patient’s perception of well-being.
B. nurses’ perceptions of well-being.
C. family’s perception of well-being.
D. physicians’ perceptions of well-being.

ANSWER: A. The patient’s perceptions of well-being should direct quality of life treatment

decisions.
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Objectives

After completing this chapter, you'll be able to:

e discuss the significance of the U.S. Centers for Medicare and Medicaid Services
e discuss reimbursement issues related to hospitals, skilled nursing facilities, home health

agencies, and managed care
o identify quality improvement efforts

® describe essential wound documentation required for reimbursement.

ROLE OF REGULATION IN HEALTH CARE

Regulations are a pervasive feature of the
American healthcare system and, not sur-
prisingly, significantly impact the delivery
of wound care. Quite often, regulations and
reimbursements
wound care and the level of wound care that’s
delivered. Thus, knowledge about the regula-
tions that impact wound care in their specific
practice setting is essential if clinicians are to
provide optimum care.

Although many clinicians may view the
current regulatory environment as burden-
some and unnecessary, it’s essential to recog-
nize the important purpose that regulations
fulfill. Quite simply, regulations are the mecha-
nism through which government may promote
its interest in the general welfare of society.
Experience has demonstrated that government
cannot rely solely on conventional market
forces, such as the laws of supply and demand,
to guide the use of resources to provide opti-
mum care. These market forces, in the absence
of the guiding hand of regulations, are often
insufficient to ensure that healthcare resources
are distributed equitably. In the case of wound

determine who receives

care, the goal of current regulations is to ensure
access to high-quality wound care, particularly
for vulnerable populations such as the elderly
and nursing home residents. Wound-care reg-
ulations must be viewed from the perspective
of how well they are achieving this goal.

At least four types of regulatory instruments
are available to the government to help achieve
this goal. Government regulations may rely on
subsidies or direct payments to providers; they
may involve entry restrictions such as licensure
and accreditations that seck to limit the ability
to offer a particular service; they could use rate-
setting or price-setting controls that determine
reimbursements for care provided; or they could
involve quality controls that seek to improve the
care that is provided. Of these different poten-
tial mechanisms, the latter two are clearly the
major regulatory instruments used in wound
care today and are the focus of this chapter.
Specifically, we describe the major regulatory
organization involved in wound care in the
United States—the Centers for Medicare and
Medicaid Services (CMS)—including an over-
view of how wound care is reimbursed by CMS
and a description of the organization’s efforts in
improving the quality of wound care.
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CENTERS FOR MEDICARE AND
MEDICAID SERVICES

The CMS is a federal agency within the U.S.
Department of Health and Human Services.
Prior to July I, 2001, it was called the Health
Care Financing Administration (HCFA). The
CMS administers the Medicare and Medicaid
programs—two national healthcare programs
that benefit about 75 million Americans.
Moreover, because CMS provides the states
with at least 50% of their finances for health-
care costs, the states must comply with federal
regulations. The CMS also regulates all labo-
ratory testing (except research) performed on
humans in the United States.

Both the Medicare and Medicaid programs
are administered through federal statutes that
determine beneficiary requirements, what’s
covered, payment fees and schedules, and sur-
vey processes of clinical settings (such as skilled
nursing facilities [SNFs| or home health agen-
cies). Both programs have a wide variance
on coverage, eligibility, and payment fees
and schedules. Therefore, it’s important for
the clinician to know what’s covered and the
level of reimbursement prior to developing a
treatment plan with the patient. Because CMS
remains the largest health insurance agency,
many private insurance companies will pro-
vide coverage at similar levels.

Medicare

The Medicare program was developed in 1965
by the federal government.! In order to qualify
for Medicare benefits, a person must be age 65
or older, have approved disabilities if under
age 65, or have end-stage renal disease.

In 2008, Medicare provided coverage to 43
million people, spending $764 billion on ben-
efits.” These benefit payments are funded from
two trust funds—the Hospital Insurance (HI)
trust fund and the Supplementary Medical
Insurance (SMI) trust fund. Most often
these are referred to as Medicare Part A and
Medicare Part B, respectively.?

The HI trust fund pays for a portion of the
costs of inpatient hospital services and related
care. Those services include critical access
hospitals (small facilities that give limited
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outpatient and inpatient services to people in
rural areas), SNFs, hospice care, and some
home healthcare services. The HI trust fund is
financed primarily through payroll taxes, plus
a relatively small amount of interest, income
taxes on Social Security benefits, and other
revenues.

The SMI trust fund pays for a portion of
the costs of physicians’ services, outpatient
hospital services, and other related medical
and health services. As of 2011, the premium
for Medicare Part B is $96.40 per month. In
some cases this amount may be higher if the
person doesn’t choose Medicare Part B when
he or she first becomes eligible at age 65 or if
the person files taxes greater than $85,000 as
an individual or $170,001 as part of a couple.
In addition, as of January 2006, the SMI trust
fund pays for private prescription drug insur-
ance plans to provide drug coverage under
Part D of the program. The separate Part B
and Part D accounts in the SMI trust fund are
financed through general revenues, beneficiary
premiums, interest income and, in the case of
Part D, special payments from the States.

By combining both payment sources, the
total expenditures from the HI and SMI trust
funds are projected to increase at a significant
pace in the absence of further reforms. Total
Medicare expenditures grew 8.6% in 2008
and now comprise 20% of the $2.3 trillion in
national health expenditures; these national
health expenditures account for 16.2% of
the gross domestic product.* These increases
reflect growth in medical prices and the vol-
ume and intensity of services. In addition, the
retirement and aging of the “baby boomer”
generation will also increase expenditure
growth rates for Medicare. Indeed, Medicare
has become the second most expensive entitle-
ment program next to Social Security in the
United States.

The Medicare+Choice program was autho-
rized by the Balanced Budget Act of 1997.° In
this program, beneficiaries have the traditional
Medicare Part A and Part B benefits, but they may
also select Medicare managed care plans (such
as health maintenance organizations [HMOs],
preferred provider organizations [PPOs], or
private fee-for-service plans). Medicare+Choice
plans provide care under contract to Medicare.
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They may provide benefits such as coordination
of care or reducing out-of-pocket expenses. Some
plans may also offer additional benefits, such as
prescription drugs.

Prescription drug benefits are available
for all Medicare beneficiaries regardless of
income, health status, or prescription drug use®
through Medicare Part D. A range of plans
are available, so beneficiaries have multiple
options for coverage. Moreover, persons can
add drug coverage to the traditional Medicare
plan through a “stand-alone” prescription drug
plan or through a Medicare Advantage plan,
which includes an HMO or PPO and typi-
cally provides more benefits at a significantly
lower cost through a network of doctors and
hospitals. Presently, no wound care products
are covered under this benefit.

Patient Teaching

Explain to the patient and family
that wound care products are not
covered under Medicare Part D.

Medicaid

The Medicaid program was developed in
1965 as a jointly funded cooperative venture
between the federal and state governments
to assist states in the provision of adequate
medical care to eligible people.! Medicaid is
the largest program providing medical and
health-related services to America’s poor-
est people. Within broad national guidelines
provided by the federal government, each of
the states:

* administers its own program

¢ determines the type, amount, duration, and
scope of services

e establishes its own eligibility standards

e scts the rate of payment for services.

Thus, the Medicaid program varies consider-
ably from state to state as well as within each
state over time. This wide variance also affects
what’s covered in wound care. For example,
the number of times debridement of a wound
is reimbursed differs by state.
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REIMBURSEMENT ACROSS
HEALTHCARE SETTINGS

Reimbursement directly impacts how clini-
cians deliver care. Increasingly, third-party
payer sources (Medicare, Medicaid, HMOs)
are examining where their money is going and
whether they’re getting the most from provid-
ers on behalf of their beneficiaries. Thus, third-
party payers are requiring more documentation
regarding patient outcomes to justify payment.
Clinicians who can document comprehensive
and accurate assessments of wounds and the
outcomes of their interventions are in a stron-
ger position to obtain and maintain coverage.
Evidence-based wound care should always
be the goal of clinicians. However, clinicians
are increasingly being challenged to provide
optimum wound care based on healthcare
setting and third-party payer. This section
reviews various healthcare settings and how
wound care products and services are reim-

bursed by CMS.

Hospitals

Hospitals are reimbursed at a predetermined,
fixed rate for each discharge under diagnosis-
related groups (DRGs) as part of the in-patient
prospective payment system (PPS). The pay-
ment amount for a particular service is derived
based on the classification system of that ser-
vice. For hospitals, wound care products,
devices, and support surfaces are included in
the amount. Because the PPS is based on an
adjusted average payment rate, some cases will
receive payments in excess of cost (less than
the billed charges), whereas others will receive
payment that’s less than cost.” The system is
designed to give hospitals the incentive to
manage operations more efficiently by evaluat-
ing those areas in which increased efficiencies
can be instituted without affecting the quality
of care and by treating a mix of patients to bal-
ance cost and payments.

Rehabilitation hospitals and units and long-
term-care facilities (defined as those with an aver-
age length of stay of at least 25 days) are excluded
from the PPS. Instead, they’re paid on a reason-
able-cost basis, subject to per-discharge limits.”
They are also paid depending on hospital-specific
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contracts and different payer sources. Note that
CMS doesn’t recognize subacute status; rather,
subacute facilities are governed by the SNF regu-
lations.

The Deficit Reduction Act (DRA) of 2005
was passed in February 2006 in an effort to
limit payments to hospitals for conditions
resulting from potentially poor quality of
care.® Section 5001(c) of the DRA requires the
secretary of the Department of Health and
Human Services or a designee to identify con-
ditions that (1) are high cost, high volume, or
both; (2) result in the assignment of a case to a
DRG that has a higher payment when present
as a secondary diagnosis; and (3) could reason-
ably have been prevented through the appli-
cation of evidence-based guidelines. Section
5001(c) provides that CMS can revise the list
of conditions from time to time, as long as it
contains at least two conditions.

Stage 3 and 4 pressure ulcers and surgical
site infections were identified as two of the ini-
tial hospital-acquired conditions (HACs) that
met the DRA. (See The 10 categories of hospital-
acquired conditions.) Thus, if clinicians do not
identify and subsequently document the pres-
sure ulcer(s) or specific surgical site infection as
present on admission (POA), then the hospital
will not be permitted to claim payment either

The 10 categories of hospital-

acquired conditions

1. Foreign object retained after surgery
2. Air embolism
3. Blood incompatibility
4. Stage lll and IV pressure ulcers
5. Falls and trauma
6. Manifestations of poor glycemic
control
7. Catheter-associated urinary tract
infection
8. Vascular catheter-associated infection
9. Surgical site infection
10. Deep vein thrombosis/pulmonary
embolism
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as a primary or secondary diagnosis. The POA
Indicator requirement and HAC payment pro-
vision only apply to inpatient PPS hospitals. At
this time, a number of hospitals are exempt from
the POA Indicator and HAC payment provi-
sions, including critical access hospitals, long-
term care hospitals, cancer hospitals, children’s
inpatient facilities, and rural health clinics.

The DRA also directed CMS to develop
and standardize patient assessment infor-
mation from acute and post-acute care set-
tings. This resulted in the development
of the Continuity Assessment Record and
Evaluation (CARE) Tool. The CARE Tool
is intended to measure the health and func-
tional status of Medicare acute discharges as
well as changes in severity and other outcomes
for Medicare post-acute care patients while
controlling for factors that affect outcomes,
such as cognitive impairments and social
and environmental factors. Many of the items
are already collected in hospitals, SNFs, or
home care settings, although the exact item
form may be different. The tool is being
designed to eventually replace similar items
on the existing Medicare assessment forms,
including the Outcome and Assessment
Information Set (OASIS), Minimum Data Set
(MDS), Resident Assessment Protocol (RAP),
and Inpatient Rehabilitation Facility—Patient
Assessment Instrument (IRF-PAI) tools.
(See chapter 6, Wound assessment, for more
information about the CARE Tool.)

It is anticipated that use of the CARE Tool
will help improve the quality of care transi-
tions, leading to a reduction in inappropriate
hospital re-admissions. Four major domains are
included in the tool: medical, functional, and
cognitive impairments, and social/environmen-
tal factors. These domains were chosen either
to measure case mix severity differences within
medical conditions or to predict outcomes such
as discharge to home or community, rehospi-
talization, and changes in functional or medi-
cal status. Section G covers skin integrity and is
used to assess pressure ulcers, delayed healing
of surgical wounds, trauma-related wounds,
diabetic foot ulcers, vascular ulcers (arterial
and venous), and other wounds (for example,
incontinence-associated dermatitis). The CARE
Tool is currently in beta testing and can be
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accessed at http://www.cms.gov/DemoProjects
EvalRpts/downloads/PACPR_R.

Hospital outpatient centers

The Balanced Budget Act of 1997 provided
authority for CMS to develop a PPS under
Medicare for hospital outpatient services. The
new outpatient PPS took effect in August
2000.” All services paid under this PPS are
called ambulatory payment classifications
(APCs). A payment rate is established for each
APC, depending on the services provided.
Services in each APC are similar clinically
and in terms of the resources they require.
Currently, there are approximately 500 APCs.
Hospitals may be paid for more than one APC
per encounter. Medicare beneficiaries also can
pay a coinsurance, which is the amount they
will have to pay for services furnished in the
hospital outpatient department after they have
met the Medicare Part D deductable. A coin-
surance amount is initially calculated for each
APC based on 20% of the national median
charge for services in the APCs. The coinsur-
ance amount for an APC doesn’t change until
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the amount becomes 20% of the total APC
payment. It should be noted that the total APC
payment and the portion paid as coinsurance
amounts are adjusted to reflect geographic
wage variations using the hospital wage index
and assuming that the portion of the payment/
coinsurance that’s attributable to labor is 60%.

The surgical dressings benefit covers pri-
mary and secondary dressings in outpatient
acute care clinic settings (for example, a hos-
pital outpatient wound center) and physician
offices. (See Coverage under the surgical dress-
ings benefir.) ' Current procedural terminol-
ogy (CPT) codes are also used in this setting.
CPT codes are numbers assigned to every
task and service a clinician (for example, phy-
sician, nurse practitioner, podiatrist) may pro-
vide to a patient, including medical, surgical,
and diagnostic services. The codes are then
used by insurers (Medicare, state and private)
to determine the amount of reimbursement
for the clinician. Every clinician uses the same
codes to ensure uniformity, but the amount of
reimbursement may differ depending on the
professional.

Coverage under the surgical dressings benefit

To have the cost of dressings reimbursed
under the Medicare/Medicaid surgical
dressings beneéfit, the following criteria
must be met:

e The dressings are medically necessary
for the treatment of a wound caused by,
or treated by, a surgical procedure.

e The dressings are medically necessary
when debridement of a wound is medi-
cally necessary.

In certain situations, dressings aren’t
covered under the surgical dressings ben-
efit, including those for:

e drainage from a cutaneous fistula that
has not been caused by or treated by a
surgical procedure

e firstdegree burn

* stage | pressure ulcer

* wounds caused by trauma that don't
require surgical closure or debridement
(such as skin tears and abrasions)

® venipuncture or arterial puncture site
other than the site of an indwelling cath-
efer or needle.

Examples of dressing classifications that
are covered under the surgical dressing
benefit include:

e foam dressings

° gauze

* nonimpregnated and impregnated dress-
ings

* hydrocolloids

* alginates

® composites

* hydrogels.
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Skilled nursing facilities

A patient who is eligible for Medicare may
receive Medicare Part A for up to 100 days per
benefit period in an SNF.!! The patient must
satisfy specific rules in order to qualify for this
benefit. These rules include the following:

* Beneficiary is admitted to SNF or to the
SNF level of care in a swing-bed hospital
within 30 days after the date of hospital dis-
charge.

* Beneficiary must have been in a hospital re-
ceiving inpatient hospital services for at least
3 consecutive days (counting the day of ad-
mission but not the day of discharge).

® Beneficiary requires skilled nursing care
by or under the supervision of a registered
nurse or requires physical, occupational, or
speech therapy that can only be provided in
an inpatient setting.

e Services are needed on a daily basis.

e Skilled services are required for the same or
related health problem that resulted in the
hospitalization.

After the SNF accepts a patient with
Medicare Part A, all routine, ancillary, and
capital-related costs are covered in the PPS.
Thus, wound care supplies, therapies, and sup-
port surfaces are included in the PPS per diem
rate. The Balanced Budget Act of 1997 modi-
fied how payments were made for Medicare
SNF services.!! After July 1, 1998, SNFs were
no longer paid on a reasonable cost basis or
through low volume prospectively determined
rates but rather on the basis of a PPS. The PPS
payment rates are adjusted for case mix and
geographic variation (urban versus rural) in
wages. The PPS also covers all costs of furnish-
ing covered SNF services. The SNF isn’t per-
mitted to bill under Medicare Part B until the
100 days are in effect.!?

All SNFs participating in Medicare and
Medicaid must also comply with federal and
state regulations. In November 2004, CMS
released its revised interpretative guidance on
pressure ulcers (Federal Tag 314).3 F-314 is
a federal regulation that states that a resident
entering a long-term care facility will not get
a pressure ulcer or if they have a pressure ulcer
it will not worsen. This 40-page document is
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used by both federal and state surveyors to
determine the SNF compliance with F-314.
It also provides SNFs with evidence-based
approaches to prevent and treat pressure
ulcers. SNFs that are found to be noncom-
pliant with the pressure ulcer regulation can
receive civil money penalties, which currently
range from $500 to $10,000/day, or CMS and
the state can withhold payments and close
the facility because of system-wide imminent
danger to residents. Additional skin or wound
regulations include F-309, in which SNF's can
be cited for all other ulcers besides pressure
ulcers, and F-315, which addresses the need
to protect the skin from the effects of urinary
incontinence.

RESIDENT ASSESSMENT INSTRUMENT

In order to meet its regulatory role, CMS
requires thata Resident AssessmentInstrument
(RAI) be completed on all SNF residents. The
RAT includes the MDS 2.0 RAPs and utili-
zation guidelines that have been in use since
1995. The MDS is a 400-item assessment form
that attempts to identify the functional capac-
ity of residents in SNFs. Based on the MDS
section, further assessments are triggered by
RAPs, which assess common clinical problems
found in SNFs, such as pressure ulcers and uri-
nary incontinence. RAPs also have utilization
guidelines that assist the healthcare team in
planning the overall care of the resident. The
comprehensive RAI is completed annually,
with quarterly MDS assessments (less compre-
hensive) completed between the annual assess-
ments. The SNF is required to do another
RALI if the resident’s health status changes
significantly. Only pressure and stasis ulcers
are clearly delineated on the MDS 2.0 version;
all other ulcers are grouped in the “other” cat-
egory. Section M of the MDS assesses ulcers by
stage, type of ulcer (pressure or stasis), other
skin lesions present, skin treatments, and foot
problems.!*

CMS has been using the new MDS version
3.0 since October 1,2010.1% This revised version
is intended to improve reliability, accuracy, and
usefulness; to include the resident in the assess-
ment process; and to use standard protocols
used in other settings. These improvements
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have profound implications for enhanced
accuracy, which supports the primary legisla-
tive intent that the MDS be a tool to improve
clinical assessment. The CMS has adapted the
National Pressure Ulcer Assessment Panel’s
2007 definition of a pressure ulcer as well as
the staging categories of pressure ulcers. One
of the new areas in section M (skin) has elimi-
nated the confusion that requires staging of all
chronic ulcers.!'®!7 Staging of pressure ulcers
will involve simply staging the deepest tis-
sue involved and worsening pressure ulcers.
Another major change has been the delinea-
tion between unstageable pressure ulcers and
suspected deep tissue injury.

The RAI is a very useful instrument in
planning the care of SNF residents. The RAI
User’s Manual Version 3.0 no longer uses RAPs
to connect MDS data to care planning. Instead
of RAPs, there are care area triggers (CATs)
and care area assessments (CAAs). MDS 3.0
is tied to care planning first through the CAT
grid, which triggers each CAA. Like the prior
version, the MDS is only a preliminary screen
that will identify potential issues that the inter-
disciplinary team will further explore. The
interdisciplinary team should identify current
clinical protocols and resources to guide the
CAA, and these resources should be identifi-
able on request by surveyors.!©

The CAA is therefore designed to expand
the assessment process that begins with the
MDS. One area that is beneficial from this
expanded assessment is whether the ulcer was
avoidable or unavoidable. MDS 3.0 section M
does not address unavoidability, but this is an
important issue that most if not all facilities
would like to incorporate. The CAA allows
the interdisciplinary team to identify specific
guidelines that can be incorporated into the
assessment and care planning process. Because
the issue of unavoidability may depend on the
presence of multiple comorbidities and physi-
ological disturbances, collaboration with the
physician will be an important component of
this extended assessment.'®

CAAs triggered by CATs in section M
include pressure ulcers, nutritional status, and
dehydration/fluid maintenance. The CAA
for pressure ulcers is automatically triggered
by any resident considered to be at-risk, any
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stage of pressure ulcer, or any worsening ulcer.
The net result of these changes is closer link-
age of the resident assessment to quality of life,
incorporation of updated guidelines for ulcer
staging, and broadening of the care planning
process to include current clinical protocols
and evidence-based standards.!®

RESOURCE UTILIZATION GROUPS

The RAI is also linked to payment.'® All
Medicare Part A payments are linked to the
RAI and, in some states, Medicaid payments
are based solely on completion of the MDS.
Based on the MDS, each resident is assigned to
one of 53 resource utilization groups (RUGs);
of note, a version with 66 groups is being tested
by CMS on an interim basis. RUGs are clus-
ters of nursing home residents based on resi-
dent characteristics that explain resource use.!”
RUG rates are computed separately for urban
and rural areas, and a portion of the total rate
is adjusted to reflect labor market conditions
in each SNF’s location. The daily rate for each
RUG is calculated using the sum of three com-
ponents:

¢ a fixed amount for routine services (such as
room and board, linens, and administrative
services)

e a variable amount for the expected intensity
of therapy services

e a variable amount reflecting the intensity of
nursing care that patients are expected to
require.

Because of RUGs, it’s essential for the SNF
to complete the MDS correctly. The SNF
must pay close attention to all health problems
of the resident because the more intensive the
care required, the higher the daily rate will
be. Moreover, completing the MDS accurately
and in a timely manner will help to ensure cor-
rect payments. If an SNF doesn’t complete the
MDS in a timely manner, it receives a default
payment, which is usually significantly lower,
or it may not receive payment at all.

Home health agencies

The Balanced Budget Act of 1997 also called for
the development and implementation of a PPS
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Qualifying for home health

benefits

A patient who is Medicare-eligible can
also receive Medicare home health ser-
vices. To qualify for this benefit, the pa-
tient must satisfy the following criteria:

* The patient’s physician must first
determine that medical care is needed
in the home and thus generate a care
plan.

* The patient must need at least one of
the following:

— infermittent physical therapy
— infermittent skilled nursing care
— intermittent speech/language therapy.

* The patient must be classified as home-
bound according to the condition for
participation in Medicare.

for Medicare home health services. On October
1, 2000, home health PPS was implemented.20
(See Qualifying for home health benefits.)

0ASIS-C

The process of quality wound management
begins on admission. Suggested components
of a quality program are assessment (including
risk assessment and intervention), documenta-
tion and wound measurement, case manager
report and collaboration, protocols and physi-
cian orders, ulcer care, management of tissue
loads, nutrition, and outcomes tracking.’!
When it’s determined that a Medicare
patient can receive home health services, an
OASIS form must be completed. OASIS is a
group of comprehensive assessments that form
the basis for delivering patient care, measur-
ing patient outcomes for purposes of outcome-
based quality improvement and, since 2000,
assisting in the prospective payment system.
Revisions to the OASIS tool introduced in late
2002 resulted in a 25% reduction in dataset
questions. OASIS-C represents the most com-
prehensive revision to OASIS since its origi-
nal release. This revised instrument, which
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was rolled out January 1, 2010,% better aligns
measures in both the MDS 3.0 and the CARE
Tool. Major items on the OASIS-C include
socio-demographic, environmental, support
system, health, and functional status. Based
on these assessments, a care plan can be gen-
erated. The OASIS-C document specifically
classifies stasis ulcers, surgical wounds, and
pressure ulcers.??

OASIS-C includes data items to measure
the use of “best practice” care processes. To
that end, data elements were created to mea-
sure processes of care in 10 new domains, two
of which focus on wound care:

e Pressure ulcer risk assessment, prevention
measures, and use of moist healing princi-
ples (effective care and prevention)

e Diabetic foot care plan, education, and mon-
itoring (disease specific: high risk, high vol-
ume, problem prone)

Payment for home health services is directly
linked to the completion of OASIS-C. A case-
mix is also applied to calculate reimbursement.
The case-mix involves 20 data points to assess
three factors: clinical severity, functional status,
and service utilization. The system has created
80 home health resource groups (HHRGs).*
Patients are grouped into the HHRGs based
on the OASIS-C results.

Medicare pays home health agencies for
each covered 60-day episode of care, and a
patient can receive an unlimited number of
medically necessary episodes of care. Payments
cover skilled nursing and home health aide
visits, covered therapy, medical social services,
and routine and nonroutine supplies. For each
60-day episode, the payment system can vary,
depending on the HHRG, with adjustments to
reflect area wage differences.”

Home health agencies are required to
transmit OASIS-C data electronically to

| 3

Accurate completion of OASIS by
clinicians is essential. If you don't answer
the questions appropriately, accurately,
and completely, your facility won't receive
the money and will lose reimbursement.
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their state system. Improper completion of
OASIS-C can lead to significantly lower pay-
ments or no payments at all. Thus, accurate
assessments and charting are essential for
recouping payments. Some authors*!?5-?7
have described innovative ways of teaching
staft and ensuring their competency in com-
pleting OASIS-C.

DURABLE MEDICAL EQUIPMENT CARRIERS

Implementation of the Medicare program (for
instance, eligibility requirements and pay-
ments) in home care is handled by numerous
insurance companies that are subcontracted by
CMS. In 1993, CMS contracted four carriers to
process claims for durable medical equipment
(DME), prosthetics, orthotics, and supplies
(DMEPOS) under Medicare Part B.28 CMS
divided the country into four regions, with
each region having its own DME regional
carrier. The Healthcare Common Procedure
Coding System (HCPCS), an alpha-numeric
system used to identify coding catego-
ries not included in the American Medical
Association’s CPT-4 codes, is usually used
with DMEPOS %

In January 2006, CMS eliminated fis-
cal intermediaries who processed Medicare
claims (Medicare Part A only) and carriers
(Medicare Part B only),30 eliminated the DME
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regional carriers, and awarded four specialty
contractors through a competitive bidding
process. The new DME Medicare administra-
tive contractors (DME MAC:s) are responsible
for handling the administration of Medicare
claims from DMEPOS suppliers. The benefit
of the new system is a more streamlined pro-
cess between the beneficiary and the supplier.
The DME MAC:s serve as the point of contact
for all Medicare suppliers, whereas beneficia-
ries can register their claims-related questions
to Beneficiary Contact Centers. (See The four
durable medical equipment Medicare adminis-
trative contractors.)

DME MAG:s clearly define medical cover-
age policies. The beneficiary usually pays the
first $100.00 for covered medical services annu-
ally. Once that has been met, the beneficiary
pays 20% of the Medicare-approved amount
for services or supplies. If services weren’t pro-
vided on assignment, then the beneficiary pays
for more of the Medicare coinsurance plus
certain charges above the Medicare-approved
amount.

Medicare Part B also provides coverage for
Negative Pressure Wound Therapy (NPWT)
pumps. In order for an NPWT pump and
supplies to be covered, the patient must have
a chronic stage IIT or IV pressure ulcer, neu-
ropathic ulcer, venous or arterial insufficiency

The four durable medical equipment Medicare administrative contractors

* AdminaStar Federal, serving lllinois,
Indiana, Kentucky, Michigan,
Minnesota, Ohio, and Wisconsin

 National Heritage Insurance Company,
serving Connecticut, Delaware, District
of Columbia, Maine, Maryland,
Massachusetts, New Hampshire, New
Jersey, New York, Pennsylvania, Rhode
Island, and Vermont

e Noridian Administrative Services, serv-
ing Alaska, American Samoa, Arizona,
California, Guam, Hawadii, Idaho,
lowa, Kansas, Missouri, Montana,

Nebraska, Nevada, North Dakota,
Northern Mariana Islands, Oregon,
South Dakota, Utah, Washington, and
Wyoming

¢ Palmetto Government Benefits
Administrator, serving Alabama,
Arkansas, Colorado, Florida, Georgia,
Louisiana, Mississippi, New Mexico,
North Carolina, Oklahoma, Puerto
Rico, South Carolina, Tennessee,
Texas, U.S. Virgin Islands, Virginia,
and West Virginia.
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ulcer, or a chronic (at least 30 days) ulcer of mixed
etiology. Extensive documentation is required
prior to a DME MAC approving coverage for
NPWT. Thus, it’s important to review the cov-
erage policy prior to applying for coverage.’!

Support surfaces are also covered under
Medicare Part B33 CMS has divided sup-
port surfaces into three categories for reim-
bursement purposes:

* Group 1 devices are those support surfaces
that are static and don’t require electricity.
Static devices include air, foam (convoluted
and solid), gel, and water overlay or mat-
tresses.

® Group 2 devices are powered by electricity
or pump and are considered dynamic in na-
ture. These devices include alternating and
low-air-loss mattresses.

* Group 3 devices are also considered dynamic
in nature. This classification comprises only

air-fluidized beds.

Specific criteria  must be met before
Medicare will reimburse for support surfaces;
therefore, it’s essential to review the policy
before applying for coverage.

Managed care organizations

Manage Care Organizations (MCOs) were
developed to provide health services while
controlling costs. They combine the respon-
sibility for paying for a defined set of health
services with an active program to control the
costs associated with providing those services,
while at the same time attempting to control
the quality of and access to those services. The
health benefits, which usually range from acute
care services to dental and vision coverage, are
usually clearly identified, as are the payment,
co-payment, and deductibles that are required
for a specific health procedure (for example,
compression therapy for chronic venous insuf-
ficiency ulcer). Moreover, the MCO usually
receives a fixed sum of money to pay for the
benefits in the plans for the defined population
of enrollees. Typically, this fixed sum is con-
structed through premiums paid by the enroll-
ees, capitation payments made on behalf of the
enrollees from a third party, or both. There are
wide variations in MCOs and the services they
provide for patients with wounds.
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Providing wound care in a complex
reimbursement environment

The challenge of providing quality wound
care can be magnified when the patient moves
from one healthcare sector to another. That’s
why it’s imperative for wound care profes-
sionals to understand some of the nuances of
the reimbursement agency. A good illustra-
tion would be a Medicare beneficiary who was
discharged home with a pressure ulcer that
had 100% eschar covering the surface. In this
scenario, the home care agency would receive
no reimbursement for providing wound care
until the eschar was removed. However, if the
same Medicare beneficiary was discharged to
an SNF, the nursing home could receive full
CMS payment for the pressure ulcer with
100% eschar. This reimbursement schism can
make providing quality wound care extremely
challenging.

QUALITY IMPROVEMENT EFFORTS

Regulations related to reimbursements are
tightly integrated with efforts in quality assess-
ment and improvement. Indeed, care that’s
found not to meet quality standards may not
be reimbursed. Even appropriate care may not
be reimbursed if the condition being treated is
the result of a medical error. Moreover, claims
for reimbursements for substandard care could
be viewed as fraudulent and result in crimi-
nal penalties. CMS doesn’t rely solely on such
punitive methods, however, and various other
initiatives exist—most of these efforts center
on pressure ulcers and may serve as a model
for other wounds.

Role of quality measurement

Measuring quality is central to ensuring qual-
ity care. If you don’t measure quality, you
can’t improve it. There are at least three ways
in which quality measurement can be used to
improve care, and different healthcare settings
employ different approaches. Facilitating
such quality measurement is the wealth of
data available in existing and forthcoming
databases, such as MDS 3.0 and OASIS-C,
which provide patient-specific information on
processes and outcomes of care. ICD-9-CM



codes from hospital stays are also now much
more informative. Since 2008, they describe
pressure ulcer location, stage, and whether
the wound was present on admission. These
changes may address some of the problems
that have been identified when using ICD-
9-CM codes to measure rates of pressure
ulcers in hospitals.>*

First, quality measurement is being used
to empower consumers of health care. The
assumption is that patients and their families,
if given information about quality of care, will
select those providers offering the best care.
Such information then needs to be made avail-
able to patients in a timely fashion. Further,
providers need to proactively improve their
care in order to attract patients. This approach
is exemplified by the Home Health Compare
and Nursing Home Compare websites main-
tained by CMS.*® These sites contain several
measures of wound care performance; facility
rates of performance on these measures are
presented along with national and state-wide
rates to permit easy comparisons. To further
facilitate use of this information by consumers,
Nursing Home Compare employs a rating sys-
tem that combines information on these qual-
ity measures with results from state surveys
and staffing levels. Whether this approach will
indeed be successful in improving care, how-
ever, remains uncertain.>®

Second, quality measures are being used in
quality improvement activities. The systematic
use of such data can aid in the identification
of quality-of-care problems and help deter-
mine the nature of these problems.?” Nearly
all healthcare provider organizations are
involved in continuous quality improvement
activities, with varying levels of implementa-
tion into clinical practice. A central component
of such activities is feedback on performance.
Indeed, demonstration projects have sug-
gested that providing home care agencies with
performance feedback, a process known as
outcome-based quality improvement (OBQI),
does result in reduced rates of hospitalization.
Thus, CMS uses OASIS to determine whether
wounds are improving and not only posts these
rates on its website but encourages home care
agencies to use the data as part of their internal
quality improvement program.

® Quality Improvement Efforts 31

Finally, quality measures may help to focus
more detailed analyses of the care provided to
individual patients. For example, the Agency
for Healthcare Research and Quality (AHRQ),
as part of its patient safety initiative, has devel-
oped a set of indicators based on hospital
discharge data. Among the indicators is one
for the presence of a pressure ulcer. Patients
flagged by the indicator may undergo a more
detailed review of the care processes associ-
ated with the development and treatment of
a pressure ulcer. In nursing homes, state sur-
vey agencies are required to conduct annual
unannounced surveys at SNFs to determine
compliance with federal regulations regarding
quality of care. A major focus of these surveys
is an evaluation of pressure ulcer prevention
and treatment practices and whether the SNF
is compliant with care as specified in F-314.38
Cases reviewed are often identified based on
the MDS quality indicators.

Existing quality measures

A wide variety of measures are available to
assess the quality of wound care. The Assessing
Care of Vulnerable Elders (ACOVE) project,
for example, developed a set of 11 indicators
that capture different aspects of pressure ulcer
care.” Each indicator is structured as an /...
then statement, where the zf component
specifies a specific situation and the then com-
ponent indicates what should be done in that
situation. The most widely used measures,
though, are those on the Nursing Home
Compare and Home Health Compare websites.
Nursing homes on Nursing Home Compare
are assessed on the prevalence of ulcers, spe-
cifically the percentage of high-risk and low-
risk long-term residents who have a pressure
ulcer. Home care measures on Home Health
Compare have recently been expanded. They
now capture not only success in wound heal-
ing as described by the percentage of patients
whose wounds improve or heal after an opera-
tion and the percentage of patients who need
unplanned medical care related to a wound
that is new, is worse, or has become infected,
but they also include measures of prevention
such as whether risk assessment was performed
and whether prevention of pressure ulcers is
addressed in the plan of care. While the home
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care measures generally rely on detailed risk
adjustment models that account for a large
number of baseline patient characteristics, the
measures for nursing homes rely mostly on
stratification and exclusion criteria. Concerns
have been raised that the nursing home mea-
sures may then be biased because differences
in facility performance represent differences in
resident/patient mix rather than in true facility
performance.*’

While CMS measures of quality are widely
available, there are concerns regarding their
validity as descriptors of quality. One study
compared nursing homes that performed
well and poorly on the pressure ulcer mea-
sure and found few differences in how care
was actually delivered.*! Another study of
a quality improvement program in over 30
nursing homes noted no improvement in
their performance on the CMS quality mea-
sure but a significant decline in the incidence
of stage IIT and IV pressure ulcers.*” This
suggests that a measure of the incidence of
deep pressure ulcers might be a truer mea-
sure of quality.

Improving quality of care

CMS also actively promotes quality improve-
ment activities directed toward Medicare ben-
eficiaries. The primary mechanism for this is
through quality improvement organizations
(QIOs), formerly known as peer review orga-
nizations (PROs). PROs initially relied on an
“inspect and detect” approach to quality assess-
ment in which medical record reviews would
identify problems and be linked to interven-
tions to correct substandard care. The approach
was adversarial, penalties for substandard care
could be harsh, and few improvements in
quality of care could be documented.

In 1992, the Health Care Quality
Improvement Initiative significantly changed
the role of PROs. Rather than individual case
reviews, PROs were to focus now on pat-
terns of care. National guidelines, rather than
local criteria, were to be used in evaluating
quality of care. Most importantly, PROs were
to work collaboratively with providers to
improve healthcare delivery. Recognizing this
new emphasis on quality improvement, PROs
were renamed QIOs in 2001.
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QIOs have since developed initiatives in
diverse clinical areas and settings. In wound
care, most of these efforts have again centered
on pressure ulcers. In New York, tool kits have
been developed with which hospitals can assess
and improve their pressure ulcer prevention and
treatment practices. In nursing homes, QIOs
from three states developed a strategy to train
nursing home teams in quality improvement
methods and proper pressure ulcer care. This
training was reinforced through the use of out-
side mentors who regularly met with the teams.
As a result of these initiatives and interventions,
key processes of care improved dramatically.*?
A particularly impressive quality improvement
collaboration within the New Jersey Hospital
Association that involved over 150 hospitals and
nursing homes resulted in reduction of more
than 70% in pressure ulcer rates state-wide.*?

Pay-for-performance

CMS is increasingly relying on market forces
to stimulate improvements in quality of care.
Pay-for-performance is viewed as an important
way of using reimbursements to improve care.
Providers delivering the best care will be reim-
bursed more than providers delivering poor
quality care. While in theory this should be a
highly effective mechanism for quality improve-
ment, the data to date, which does not involve
wound care, has not been convincing.* Basic
issues such as the appropriate dollar amount to
incentivize care, whether pay-for-performance
represents a reward or an agent of change, and
how best to measure care have not been com-
pletely resolved. While a number of projects
have evaluated pay-for-performance in hospital
and ambulatory care settings, demonstration
projects involving nursing homes are in early
stages. The extent to which pay-for-perfor-
mance will focus on wound care is uncertain.

Documentation

Comprehensive documentation is the criti-
cal foundation for successful reimbursement
of services and products. Indeed, regula-
tory agencies, independent of healthcare set-
ting, set forth the requisite documentation
for reimbursement, and their requirements
for documentation should always be care-
fully reviewed prior to applying for coverage.
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Lastly, thorough documentation justifies the
medical necessity of services and products and
should reflect the care required in the preven-
tion or treatment of wounds. (See Essential

Essential wound documentation

For essential wound care documentation, wound documentation.)
include the following:
* Change in clinical status or wound SUMMARY

healing progress
] Charact.erisﬁcs of the wound, including: Regulacory agencies play a major role in
o Location ) wound care. In March 2010, The Affordable
° LengTh, width, and dept.h. . Care Act became law. This law guarantees
o Staging/category/classification health insurance for a minimum of 35 mil-
° E?(udofe amount lion people and will have profound implica-
o Tissue type tions for wound care professionals. As the

o i . .
Pain new law is implemented, new regulations

° LOCG! Y"OU”d care and dressing selection will undoubtedly be developed and executed.
* Nutritional s.tcﬂ%ls ) With the increasing need to evaluate the
° Pressure-red|sfr|but|9n/supporf surfaces cost-effectiveness of wound care, regulatory
(both bed and chair) . agencies will likely impose further regula-
* Outcome and Assessment In.Formohon tions, which will lead to greater complexity in
‘E‘et |(t(h)ASIS-C) per schedule in home obtaining and maintaining reimbursements.
Seliin EelE Thus, the key to providing optimum wound

¢ Minimum.Dqtc.l Set (MDS 3.0).;-)er care will depznd 0[11 good cfl;octll)mentation that
schedule in skilled nursing facility clearly articulates the need for services and
* Regular assessment and .reossessment products and clearly identifies assessment of
of the.v'vou.nd (such as daily or weekly) the patient, interventions instituted, and out-

¢ Repc?smonlpg sc.hedu|e comes achieved. When this is accomplished,
* Routine daily skin assessment and care the patient, the provider, and the regulatory

agency all benefit.

PATIENT SCENARIO

Clinical Data

Mr. Y, a 72-year-old resident from a long-term care facility, is admitted to the hospital for treatment of
pneumonia. He was receiving treatment for a stage |ll pressure ulcer on his sacrum at the longterm
care facility. There is no documentation about the ulcer by the physician in the hospital admission
medical record. The nursing admission record documents the presence of a stage Ill pressure ulcer
on the sacrum. Mr. Y is treated successfully for his pneumonia and is returned to the long-term care

facility.

Case Discussion

The financial implications regarding use of POA coding have been in effect since October 1, 2008.
Under CMS ruling, the practitioner responsible for establishing the medical diagnosis needs to docu-
ment the diagnosis on admission. In this case, the POA pressure ulcer was not documented by the
physician; therefore, the hospital was poised to lose a higher amount of reimbursement for the DRG of
a stage Il pressure ulcer as a secondary diagnosis. The hospital coder noticed the difference between
the physician and nursing documentation and queried the physician. Once it was established that
the pressure ulcer was indeed POA, the physician completed his progress note and documented the
location and stage of the ulcer. The coder could then submit this secondary diagnosis for billing.
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I

Medicare Part B is a federal program that:

A. supports state programs to provide services and products to the poor.

B. reimburses hospitals for wound care services.

C. reimburses for selected wound services and products in SNFs and home health
agencies.

D. doesn’t require co-payment from the beneficiary.

ANSWER: C. A is incorrect because it refers to the Medicaid program, which is a col-
laboration between the federal and state governments to deliver care. B is incorrect because
Medicare Part A is for inpatient hospital costs. D is incorrect because Medicare Part B
requires the beneficiary to pay a 20% co-payment.

For which one of the following healthcare settings is completion of OASIS-C
required?

A. Hospitals

B. Home health agencies

C. Hospital outpatient centers

D. SNFs

ANSWER: B. OASIS-C is only used by home health agencies to assess patients and deter-
mine reimbursement.

Which one of the following criteria must a patient with a wound meet in order to

qualify for SNF care?

A. Skilled services must be required for the same or related health problem that re-
sulted in the hospitalization.

B. The beneficiary must be in the hospital for 2 consecutive days.

C. Services are needed once per week.

D. The beneficiary must be admitted to the SNF within 90 days of admission to the
hospital.

ANSWER: A. B is incorrect because the beneficiary must spend 3 consecutive days in the
hospital. C is incorrect because skilled nursing services must be needed on a daily basis. D is
incorrect because the beneficiary must be admitted within 30 days of hospitalization.

Which of the following approaches is not being used by CMS to improve the quality of

care?

A. Empower consumers to select high-quality providers through the provision of infor-
mation on performance.

B. Increase payments to providers of better care.

C. Develop computer reminders on when to turn patients.

D. Work with providers through regional QIOs.

ANSWER: C. There are currently no quality initiatives by CMS on turning patients. A, B,
and D are all true with regard to CMS. A is true because data on the performance of hospitals,
nursing homes, and home health agencies is readily available on the CMS website. B is true
because there is tremendous interest at CMS to reward providers of high-quality care, known
as pay-for-performance. D is true because QlOs are emphasizing working with providers to
improve care rather than just detecting episodes of poor care.
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Legal Aspects of

Wound Care

Steven P. Knowlton, JD, RN
Gregory Brown, RN, ET

Objectives

After completing this chapter, you'll be able to:

in a malpractice case

identify and describe the major litigation players and their roles in a lawsuit

define the four elements of a malpractice claim

describe the general rules for proper wound care charting

identify and describe the ways the medical record, standards, or guidelines can be used

e state documentation practices that predispose the medical record to legal risks
® describe strategies to improve consistency and accuracy of medical record documentation

that minimize potential litigation risk.

THE CURRENT CLIMATE

In recent years, the concept of patients as “con-
sumers of health care” has risen to the fore-
front. Rather than blindly trusting clinicians,
the consumer-patients of today are better edu-
cated and more aware of healthcare issues and

more willing to make use of legal resources
when treatment goes awry. Although wound
care generates no more litigation than many
arcas of healthcare practice, and arguably less
than some others, the threat of litigation still
affects the way clinicians approach the delivery
of care.
Clinicians need to protect themselves
while ensuring evidence-based, high-quality
care to their consumer-patients. This chapter
sets forth basic legal principles and suggests
practice strategies that protect clinicians and

advance patient care.

LITIGATION

Over the course of human history, it became
apparent that some nonviolent means of set-
tling disputes must be developed. The law and

the legal process, including litigation, were
and continue to be one of civilized society’s
experiments at achieving nonviolent resolu-
tions to disputes. The success of this experi-
ment is itself the source of much dispute, to
which no resolution (nonviolent or otherwise)
is currently in sight.

Contrary to television and film portray-
als, the real-life litigation process is arduous
and time-consuming. While fictitious televi-
sion and film lawsuits resolve in a matter of
weeks or months, usually ending with a dra-
matic trial resulting in a stunning jury verdict,
most real-life cases take years to get through
the legal system. In some jurisdictions with
crowded dockets, they can take as long as
5 years to resolve. Those that require appeals
can take considerably more time before all
issues are finally put to rest. Trials (dramatic
or not) are few and far between, as nearly all
lawsuits are settled before trial. When tri-
als do happen, they’re usually slow-moving,
uninteresting affairs that tax the patience and
attention of jurors. Litigants expecting “Perry
Mason” moments from their attorneys are sure
to be disappointed and, as anyone who has ever
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served on a jury knows, closing arguments by
attorneys are never, ever over in the 5 minutes
before the final commercial.

Despite the difficulties and drawbacks, the
litigation process does afford citizens an impar-
tial forum for dispute resolution grounded in
the law. And the law, as Plato stated, is “a
pledge that citizens of a state will do justice to
one another.”

The discussion in this chapter is limited to
civil litigation; that is, litigation in which citi-
zens have a dispute with each other—rather
than criminal litigation, in which the state or
a government secks to prosecute a party for
the violation of law. There are significant dif-
ferences between the two forms of litigation
(standards of proof, for example). The remedy
sought in civil litigation is monetary damages.
In contrast, only the prosecuting state or gov-
ernment may seck to deprive the alleged law-
breaker of his or her liberty by incarceration.

HOW IS A MEDICAL MALPRACTICE
LAWSUIT BORN?

Litigation begins the moment a person believes
he or she has been wronged by another and
secks the advice and counsel of an attorney in
an effort to “right the wrong” or “get justice.”
During the initial interview between the pro-
spective client and the attorney, the attorney
makes a number of preliminary judgments usu-
ally based solely on the client’s presentation:

e [s this the type of case the attorney is capable
of handling? Does it fall within his or her ex-
pertise and practice experience? Does the at-
torney have the time to handle the matter?

e Is the client’s story credible?

e Will the client make a good witness?

¢ Are the damages, if proven, sufficient to war-
rant entering into the litigation process?

e Is there a party responsible (liable) for the
client’s injuries?

e How likely is it that both liability and dam-
ages can be proven?

e Are there any glaring problems or difficul-
ties with the case?

If the answers to these questions are sat-
isfactory and the client wishes to retain the
attorney, a lawsuit has then been conceived.

Legal Aspects of Wound Care

Before filing the legal documents that start
the litigation process in a medical malprac-
tice case, most attorneys perform an intensive
investigation in order to definitively answer
questions concerning liability and damages.
Medical records and other information must
be obtained and examined by an expert to
determine whether a malpractice claim can
be made, information related to the identi-
ties of potential defendants must be analyzed,
and strategic legal issues related to jurisdiction
(which court can the case be brought in) must
be thought through. If after this investigation
the attorney still believes the case has merit,
legal papers starting the actual lawsuit will be
filed, and a lawsuit will be born. (See Players in
the litigation process.)

THE PRETRIAL LITIGATION PROCESS

The pretrial litigation process consists of sev-
eral steps: complaint and answer, discovery,
and motion practice.

Complaint and answer

The initial legal paper that gives rise to a law-
suit is called the complaint. While procedural
requirements vary between jurisdictions, gen-
erally the complaint is a document that sets out
the claims made by the plaintiff against the
defendant, the basis of the jurisdiction of the
court, the legal theories under which the plain-
tiff is making the claims, and in some jurisdic-
tions, the amount of damages claimed.

The defendant must then file an answer
within the permitted time that responds on
a count-by-count basis to the plaintiff’s com-
plaint and that, depending again on jurisdic-
tional rules, may also include claims against
the plaintiff. These two basic pleadings initiate
the formal lawsuit.

Discovery

Discovery is the process by which the parties
find out the facts about each other, about the
incidents that have given rise to the claims of
malpractice alleged by the plaintiff, and the
defenses to those claims asserted by the defen-
dant. In order to obtain discovery, the law has
provided discovery devices—procedural mech-
anisms by which the parties ask for and receive
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® The Pretrial Litigation Process

The parties

The principal parties involved in litigation
are the litigants—the individuals on either
side of the dispute. The plaintiff is the
person who initiates the lawsuit and who
claims he or she has suffered injury due to
the actions of another. A lawsuit may be
filed by multiple plaintiffs.

The plaintiff sues the defendant—the
person or organization alleged to have in-
jured the plaintiff by his/her or its actions.
In most cases the parties are individuals,
but parties can be corporations, compa-
nies, partnerships, government agencies
or, in some cases, governments themselves.

The judge

The judge is an individual, usually an at
torney, who has been appointed or elected

The litigation process is initiated and enacted by people with a dispute to resolve and
those whose task it is to aid in resolving that dispute.

to oversee lawsuits on behalf of the state

or government under whose jurisdiction the
lawsuit is brought. The judge acts as referee
during the pretrial phase of the case and
decides legal issues that arise as the law-
suit progresses toward frial. In a trial, the
judge’s responsibility is fo inferpret the law.

The jury

The jury is a panel of citizens chosen by
the attorneys for the litigants to hear evi-
dence in the case and render a decision
or verdict. The jury’s responsibility is fo
determine the facts in a frial. It's up to the
jury to decide whether the plaintiff and his
or her attorney proved their case, thereby
rendering a decision about the defendant’s
liability and the amount of damages the
defendant should pay to the plaintiff.

information. Demands are routinely made for
documents and other tangible items related to
the lawsuit’s claims, for statements made by
the parties to others, and for witnesses to the
incidents. Then, pretrial testimony (deposition)
is taken of the parties to the lawsuit. This tes-
timony, while out of court, is sworn testimony
transcribed by a certified court reporter and
can be used for any purpose in the lawsuit,
including for purposes of impeachment—the
demonstrating of prior untruthful or inaccu-
rate testimony, or a challenge to the credibility
of a witness—at trial.

Finally, expert discovery—information about
the opinions of experts retained by the parties—is
usually permitted. Experts are individuals
accepted by the court to assist the finder of
fact—the jury—in understanding issues that
commonly fall outside of the experience of
the typical juror. In medical malpractice cases,
as you will read later, the plaintiff must prove
that there was a deviation from the standard of

care that resulted in an injury. Expert testimony
related to the field of medicine, treatments, and
standards of care at issue in the case is usually
essential to successfully meet proof require-
ments for each element of a malpractice claim
brought by a plaintiff. Likewise, the defense of
such claims nearly always mandates opposing
expert testimony—in essence, an explanation by
a credentialed individual supporting the actions
taken by the defendant from which the claim of
malpractice stems.

Motion practice

Disputes over discovery often arise in the con-
text of a lawsuit, and those disputes that can’t
be resolved by the parties require court inter-
vention. Formal resolution of these disputes
usually requires an application to the court—a
motion—setting forth the dispute and the
position of the party making the application
(the moving party, or movant) and requesting
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certain relief or results to be ordered by the
court. Naturally, this requires a response from
the other party—the opposition—that sets out
the reasons why the court shouldn’t grant the
relief requested.

Some motions can be decided by the court
on the papers, that is, without a formal oral
presentation (oral argument) by the parties
before the judge is assigned. More complicated
motions, especially those seeking to eliminate
or modify legal claims, almost always require
argument before the presiding judge or court.

The trial

While the vast majority of lawsuits settle some-
time before trial (“out-of-court settlements”),
some cases do proceed to trial. Medical malprac-
tice trials are almost without exception jury tri-
als. Once it’s determined that settlement isn’t an
option, a trial date is set and the attorneys begin
to prepare. In federal jurisdictions and many
state courts, litigants are required to prepare
pretrial statements and submissions. They also
disclose exhibit lists (materials and documents
the attorneys anticipate they will use at trial).
Furthermore, they designate deposition testi-
mony to be read or, if the testimony was vid-
eotaped, to be shown at trial. The pretrial sub-
mission and disclosure process helps to ensure
that the trial is as fair as possible and eliminates
the possibility of “trial by ambush”—thus, the
“Perry Mason” moments of television and film
renown are relatively few and far between.

On the day of the trial, the attorneys for the
parties proceed with jury selection. Each attor-
ney tries to select jurors that he or she believes
will decide in favor of ( find for) his or her client.
Procedurally, the jury selection process varies
widely by jurisdiction. In some courts, the trial
judge will take an active role by questioning
the jurors. The fight over selection is then left
to the attorneys. Other jurisdictions permit the
attorneys to question jurors directly without
court supervision and the trial judge becomes
involved only when a dispute arises. As you can
imagine, jury selection in a jurisdiction with
strong judicial control is a much briefer process
than in those jurisdictions where the attorneys
are left to their own devices. No matter what
the individual procedure, once the jury is cho-
sen (empanelled), the trial begins.
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At trial, the parties each give an opening
statement, one of the two times in the entire
trial that the attorneys are permitted to speak
directly to the jurors. After opening state-
ments, the plaintiff’s attorney states the plain-
tiff’s case. Because the burden of proof is on
the plaintiff, the plaintiff’s attorney goes first.
After the plaintiff’s direct case is finished, the
plaintiff “rests,” and the defendant’s attorney
presents the defendant’s case. The direct case
consists of factual testimony from witnesses
(the plaintiff and others) as well as expert tes-
timony, deposition testimony, and demonstra-
tive evidence, such as charts, medical records,
graphs, photographs, and drawings.

The opposing party has the right to cross-
examine each witness after the direct exami-
nation, and then redirect examination and
recross-examination may follow as necessary.
After all the evidence has been presented by
both sides, the parties make closing statements
(summations), which is the last time the attor-
neys are permitted to speak directly to the
jurors.

Once summations are completed, the judge
then instructs the jurors on the appropriate
law that they’re to apply to the facts of the
case. Remember that the jury is the finder of
fact—it determines what happened, when it
happened, who did it, where it happened, and
how it happened—and the judge is the inzer-
preter of the law. After the jurors receive the
judge’s instructions, they leave the courtroom
and begin deliberations.

Every trial attorney hopes to be lucky
enough to serve on a jury that goes to delib-
erations. For trial lawyers, understanding what
happens inside the jury room during delib-
erations is the Holy Grail of trial practice. In
jurisdictions that permit attorneys to interview
jurors after verdict, attorneys often spend many
hours with the jurors who are willing to discuss
the case in order to determine what did—and
what didn’t—work during the trial. It’s often
surprising to find that what the lawyer thought
was of prime importance wasn’t so important
to the jury. The jury room in our legal system is
sacrosanct, and, no matter how it happens, the
jury will eventually arrive at a verdict that will
be delivered to the parties in open court. Once
the verdict is read and the jury excused, the trial
1s over.
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APPEALS

Each jurisdiction has an appellate process,
of which the litigants may take advantage.
Depending on the jurisdiction, appeals may
add years (and many dollars) to the resolution
of claims and lawsuits.

LEGAL ELEMENTS OF A MALPRACTICE
CLAIM

A medical malpractice claim is made up of
four distinct elements, each of which must be
proven to the applicable standard of proof in
the jurisdiction of the case. The usual standard
of proof for civil cases is a preponderance of the
evidence. The preponderance standard can be
best described as a set of scales that represent
the plaintiff on one side and the defendant on
the other, which are evenly balanced at the
start. In a trial, the party that wins is the one
on the side of the scale that dips lower at the
end. In other words, in order to prevail, plain-
tiffs need to show by only 50.0000001%—just
a bit more than one-half—that they’ve proven
each of the elements that make up a malprac-
tice claim.

The four general elements that make up a
malpractice claim are:

e existence of a duty owed to the plaintiff by
the defendant

® breach of that duty

e injury that’s causally related to that breach
of duty

e damages recognized as law.

Duty

In general, there is no duty to protect a per-
son endangered by the actions or omissions
of another if there is no special relationship
between the two persons. The patient—phy-
sician relationship is the basis for the claim
of duty between the plaintiff-patient and the
defendant-healthcare professional in medi-
cal malpractice cases because that relationship
permits the patient to rely on the physician’s
knowledge, expertise, and skill in treatment.
Thus, the allegations of medical negligence
arise within the course of that professional
relationship. Translating that definition into
healthcare terms, some examples of a duty may

be the obligation of a healthcare practitioner to
give patients care that is:

e consistent with the level of his or her experi-
ence, education, and training

e permitted under the applicable state prac-
tice act

e authorized or permitted under the policies
and procedures of the institution that are
applicable to the position.

| 3

Duty: In negligence cases, duty
may be defined as obligation, to which
the law will give recognition and effect, to
conform to a particular standard of con-
duct toward another. The word duty is
used throughout the Restatement of Torts
to denote the fact that the actor is required
to conduct himself in a particular manner
at the risk that if he doesn’t do so, he
becomes subject to liability to another to
whom the duty is owed for any injury sus-
tained by such other, of which that actor’s
conduct is a legal cause. (Restatement,
Second, Torts, Section 4.)!

Breach of duty

In addition to proving the existence of a duty,
the plaintiff must also prove the defendant
breached that duty. Breach of duty can result
from commission, omission, or both. Most
often, to establish this element of the claim,
the plaintiff in a medical malpractice case
must also show that the defendant healthcare
practitioner deviated from an accepted stan-
dard of care or treatment. The practitioner
isn’t required to provide the highest degree of
care, but only the level and type of care ren-
dered by the average practitioner. What the
standard of care is, and whether and how it
was deviated from, must be established for
the jury, and this is most often the province of
expert testimony.

Breach of duty in the healthcare setting
may be illustrated in the following ways:

e failure to give care within the applicable
practice act
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e failure to perform professional duties with
the degree of skill mandated by the appli-
cable practice act

e failure to provide care for which the circum-
stance of the patient’s condition warrants.

| 3

Breach: The failure to meet an
obligation to another person that's owed
to that person; the breaking or violating of
a law, right, obligation, engagement, or
duty by commission, omission, or both.!

Injury causally related to a
breach of duty

In a medical malpractice case, proof of an
injury isn’t enough unless that injury can be
causally linked to a breach of duty by a health-
care practitioner. That breach of duty is then
considered the proximate cause. Without
the breach of duty, the injury wouldn’t have
occurred. (See Proving proximate cause.)
Proximate cause in the healthcare setting
can be illustrated by the following examples:

e fractured hip due to a fall because of failure
to raise the side rails of the bed

e decreased total protein due to failure to
provide nutrition (either failure to pro-
vide actual nourishment or failure to call a
consult)

Proving proximate cause

While standards of proof related to
proximate cause may vary among juris-
dictions, one of two questions is almost
always used to determine this issue:

* Was the healthcare practitioner’s neg-
ligent conduct a “substantial factor” in
causing the injury?

* Would the injury not have happened
if the healthcare practitioner hadn't
been negligent2
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e osteomyelitis resulting in limb amputation
following failure to call an infectious discase
consult and provide antibiotic therapy.

@
Proximate cause: That which, in

a natural and continuous sequence, unbro-
ken by any efficient intervening cause, pro-
duces injury, and without which the result
wouldn't have occurred and without which
the accident couldn’t have happened, if
the injury be one that might be reasonably
anticipated or foreseen as a natural conse-
quence of the wrongful act.'

Damages

Finally, the fourth element that makes up a
malpractice claim is damages. A healthcare
practitioner may be held liable for damages
when the jury finds that the practitioner devi-
ated from the applicable standard of care in
treating the plaintiff-patient and, as a result,
caused injury resulting in legally recognized
damages. In most jurisdictions, a plaintiff may
recover for proven monetary losses (lost wages
and unreimbursed medical expenses) and for
pain and suffering that result from the proven
injury. As noted previously, it’s the jury—the
finder of fact—that sets the monetary award
to the plaintiff.
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Damage: Loss, injury, or deterio-
ration caused by the negligence, design,
or accident of one person or another, with
respect to the latter’s person or property.

Damages: A pecuniary compensation or
indemnity that may be recovered in the
courts by any person who has suffered
loss, detriment, or injury, whether to his
or her person, property, or rights, through
the unlawful act or omission or negligence
of another.!
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As we have shown, in order for a plaintiff to
prevail in a medical malpractice claim, all four
of the elements discussed above must be satis-
fied. Three of four won’t do. They must score
perfectly on all four to prevail before a jury.

THE MEDICAL RECORD IN LITIGATION

The medical record is arguably the single most
important piece of evidence in a medical mal-
practice case. It serves as a crucial tool for the
delivery of science-based care. It is also:

¢ alegal document

® a communication tool

e the supporting basis for treatment decisions
and modifications

e one of the primary tools for the evaluation of
treatment modalities.

At one time or another in the education of
a healthcare practitioner, whatever the spe-
cialty or discipline, this directive is taught:
“If it wasn’t written down, it didn’t happen.”
Nowhere does this statement ring more true
than in a medical malpractice case. (See Effects
of incomplete charting.) Before we consider the
role documentation plays in the medico-legal
world, let’s first consider for a moment how
important the medical record is in the care and
treatment of patients.

Communication tool

The medical record is the primary method of
communication between members of the health-
care team. Oral report and rounding are essential
communication devices, but it’s impractical and
unrealistic to expect that every healthcare team
member be present during report or rounds.
Such disciplines as physical therapy, occupa-
tional therapy, and respiratory therapy are rarely
present for report or rounds. The myriad medi-
cal specialists available to the primary physician
(infectious disease consultants, for example) are
also rarely present during rounds, yet it’s impera-
tive for the delivery of good science-based care
that every healthcare team member have the
most current and up-to-date patient information.
The medical record is the only way to accomplish
this. It’s available 24 hours per day to any practi-
tioner who can utilize it to stay informed about
the patient’s progress.
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Effects of incomplete charting

What happens when charting is
incomplete? In addition to providing a
poor medical record of a patient’s care
to help jog the practitioner’'s memory

if a lawsuit occurs, it can create other
problems. Competent attorneys can cre-
ate havoc when gaps exist in the record.
Nothing makes proving the plaintiff's
case easier than such gaps, especially
near or around the time of the alleged
malpractice if the claim revolves around
a single incident. If the claim concerns a
continuous or extended course of treat-
ment, the absence of documentation
related to treatment outcomes, observa-
tions, and the basis for the treatment is
strong evidence of negligence. Where
the record contains gaps, you can be
cerfain that the plaintiff's attorney will

be happy to suggest to a jury what hap-
pened during those undocumented times,
and those suggestions won't be of benefit
to the healthcare facility or the individual
practitioner.

Treatment evaluation
and support

Documenting patient treatment outcomes
and responses in the medical record is a key
method for evaluating treatment modalities
and therapies. The typical patient with pres-
sure ulcers will undergo an extended course
of treatment that will change over the course
of time. In order to establish a basis for treat-
ment and modification, there must be well-
documented observations and evaluations
of the patient. Upon initiation of treatment,
careful observation and documentation of the
patient’s condition is critical in order to estab-
lish a baseline for initial treatment and care
and to measure treatment against. Without a
carefully documented record, treatment, eval-
uation, patient outcomes, and treatment modi-
fications are impossible to justify—in court
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General documentation guidelines

Legal Aspects of Wound Care

Listed here are some general rules for
documentation that serve your patient’s
needs and can help in the defense of a
lawsuit.

* Be thorough—record the date and time
for each entry.

* Be accurate—use units of measure
instead of estimates (for example,
“patient had a 6-0z cup of ice chips”
instead of “patient had some ice chips”).

* Be factual—think of yourself as a news-
paper reporter and answer the follow-
ing questions: who, what, when, where,
why, and how.

* Be objective—record only the facts.
Remember that you're communicating
information that others will rely on. If your
patient is to benefit from your professional
training, judgment, and observational

skills, your colleagues must have objec-
tive, factual information to rely upon.

* Write legibly—print if necessary.

* Only use approved abbreviations.

* Make contemporaneous entries—finish
your documentation before you leave
work for the day. Don’t add notations
days later unless your facility permits
such additions—and even then, adhere
strictly to your facility’s policy governing
such additions.

* Be truthful—don't fake, misrepresent,
exaggerate, or misstate the facts in the
medical record.

® Most importantly, don't assign blame.
While it's important fo relate the facts
completely and accurately, assigning
blame in the medical record is fodder
for malpractice actions and does noth-
ing to advance the care of your patients.

or at the bedside. (See General documentation

guidelines.)
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Accurate and complete patient
outcomes and responses to treatment and
care must be documented in the record,
as they're the basis for care decisions and
legal defense.

LEGAL ASPECTS OF WOUND
DOCUMENTATION

Wound assessments are some of the most
detailed and time-consuming documenta-
tion a healthcare provider will perform.
Radiologists can view internal organs with
a variety of internal imaging techniques and
generate detailed, consistent reports. Myriad
laboratory values are also available to moni-
tor internal organ system functions. Wounds,

however, are not yet amenable to sophisti-
cated imaging techniques and many accepted
laboratory values cannot monitor their heal-
ing objectively. Wound assessment and docu-
mentation is still mostly a subjective, visual,
pen-and-paper exercise that requires a good
base of knowledge to perform accurately.
Wound assessment and monitoring are typi-
cally left to the staff nurse or wound specialist.
Wounds require an intricate, multi-faceted
assessment of their many attributes. (See
chapter 6, Wound assessment.) Different lev-
els of knowledge among caregivers can result
in inaccurate, inconsistent, and erroneous
wound documentation. Multiple areas of doc-
umentation for wound issues can make quick
access to this information difficult. Multiple
wounds on a single patient add even more
of a documentation burden. Such complex-
ity can lead to inconsistent documentation—
and treatment—and may leave a provider or
facility open to legal liability.

The medical record serves several purposes.
First and foremost it is a communication tool
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that allows real-time coordination of care by
multiple disciplines. It also acts as a historical
record to determine the efficacy of past inter-
ventions and guide future care. The medical
record is also a factual record utilized in law-
suits to determine the quality of care rendered,
the occurrence of physical harm, and other
legal issues. Most state nursing and medical
boards and federal regulatory agencies require
“timely and accurate” documentation of find-
ings in the medical record. Due to the wide
range of specialty care areas and ever-chang-
ing rules, regulations, and laws, state and
federal boards offer little guidance on Aow to
meet this documentation standard. It’s left to
the individual facility or provider to deter-
mine the appropriate standards. The absence
of standards has resulted in a wide range of
documentation practices.

The American Nurses Association’ has
clarified that nurses are expected to record
their assessments and diagnoses of the patient’s
skin integrity in the medical record. Staging of
pressure ulcers and differentiating them from
other wounds is within the scope of nursing
practice.

We recommend the following processes
and procedures to improve the consistency and
documentation of care for pressure ulcers, acute
and chronic wounds, or any other untoward
event that occurs while a patient is under care.
These recommendations are not designed to
promulgate or establish a particular standard
of care for wound documentation but rather to
make providers aware of the common difficul-
ties that may occur with wound documenta-
tion and to propose solutions.

The flow of information

To find the latest laboratory value in a chart
you go to the lab section. To find the latest chest
X-ray result you go to the radiology section. To
find the latest wound description you go to...?
Wound documentation is often found scattered
throughout the chart in activity of daily living
(ADL) forms, nursing assessments, narrative
notes, wound assessment forms, and many
other sections. The organization and composi-
tion of the medical record in any given facil-
ity often evolves over the years with no real
appreciation for how one would look at the
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chart globally. This is especially true of nursing
documentation forms as they are added to and
modified over time. In such situations duplica-
tion of information becomes increasingly com-
mon. Consistent documentation by nursing
staff then becomes much more difficult to pro-
vide and to review at a later date.

In order to evaluate the effectiveness of the
medical record as a communication tool, one
should critically examine from an outsider’s
perspective just how information flows within
the record. A medico-legal reviewer attempt-
ing to determine if care was accurately and con-
sistently provided can sometimes be stymied
by a poorly structured chart whose organiza-
tion makes sense to the facility—yet to no one
else. Information that cannot be found readily
will often be ignored. If the appropriate form
or the proper location in the chart cannot be
found easily, certain information may not be
documented. If wound care documentation
can take place in multiple areas of the chart, it
may be documented multiple times—or not at
all—because of the uncertainty as to where the
information should be properly entered. The
medical record is a documentation system.
If documentation is inconsistent, a systems
approach may be applied in order to evaluate
and improve the structure and flow of docu-
mentation, rather than actually getting staff to
just “document more.”

Admission assessment

Both the medical and nursing admission assess-
ments provide a “snapshot” of the patient’s
status at the time of admission. The admis-
sion assessment is an area where one cannot
over-document. The more information that’s
documented about the patient at the time of
admission, the better informed the health-
care team will be, and thus decisions can be
made based on the best information available.
Discovery and description of any lesion during
admission assessment are critical in determining
the course of care and, in a lawsuit, in determin-
ing the ultimate liability for any wounds that
develop or deteriorate during the patient’s stay.
Preexisting lesions should be documented care-
fully and thoroughly with regard to size, loca-
tion, and characteristics. A detailed description
of the wound is more important than an actual
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wound diagnosis during admission assessment.
The chart should reflect what interventions
were taken and who was notified of the exis-
tence of the wound and any other findings.

A general rule often heard in nursing
and wound care circles is that any pressure
ulcer that develops after 24 hours of admis-
sion is considered to be acquired at the facil-
ity rather than inherited. However, the defi-
nition of suspected deep tissue injury (DTI),
a deep tissue discoloration under intact skin
or a blood-filled blister that may ultimately
evolve to a full-thickness lesion—as further
defined in 2009 by the National Pressure
Ulcer Advisory Panel (NPUAP)-European
Pressure Ulcer Advisory Panel (EPUAP)?
Pressure Ulcer Prevention and Treatment
guidelines—makes this general rule difficult
to defend. For example, the patient may be
admitted with an inconspicuous-looking skin
discoloration in the sacral area or other bony
prominence that ultimately evolves into a full-
thickness pressure ulcer. The process of tissue
ischemia and necrosis can take several days to
become visible to the naked eye when all that
was observed and documented on admission
was a sacral discoloration. Therefore, nursing
and medical staff should be made aware of
this new NPUAP-EPUAP definition® and
incorporate it into their assessments. (For
more information, see Chapter 13, Pressure
ulcers).

Because pressure ulcers are a frequent rea-
son for litigation in health care, they will be
highlighted as a key exemplar in the remain-
der of this chapter.

Pressure ulcer risk assessment

All patients should be assessed for pressure
ulcer risk. A pressure ulcer risk assessment can
include any validated scale, such as the Braden
or Norton scale. Risk scales are tools that quan-
tify risk factors associated with pressure ulcer
development, such as nutrition, moisture, and
mobility, among others. A pressure ulcer risk
assessment scale can provide detailed insight
into the care needs of the patient far beyond
skin protection. The frequency of risk assess-
ment is open to debate and is based primarily
on the guidelines or custom of the individual
nursing unit.
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Ideally, every patient admitted to a health-
care facility should be assessed upon admission
to identify individuals at risk for pressure ulcer
development. Those at risk should then have
routine follow-up assessments during their
stay. A risk assessment is also recommended
when the patient is transferred to another unit
or whenever there is a significant change in
the patient’s condition. The nursing admission
and/or daily assessment is a logical chart area
in which to document risk assessment. The
most important aspect with any risk assess-
ment is: What is done with the information?
Validated risk assessment tools are power-
ful and accurate predictors of pressure ulcer
development but are useless if the informa-
tion they provide is not acted upon. Each risk
factor is ideally suited as an individual plan to
prevent, mitigate, or improve a decline in the
level of functioning.

Pressure ulcer development

Sometimes the underlying problems that
result in the development of pressure ulcers
can be managed, healed, or avoided alto-
gether. In other instances the disease burden
can be so great that ulcers will occur or fail
to heal despite the best of care. Indeed, the
Centers for Medicare and Medicaid Services
(CMS) recognizes that pressure ulcers are
unavoidable in long-term care if the facility
had (1) evaluated the resident’s clinical condi-
tion and pressure ulcer risk factors, (2) defined
and implemented interventions that are con-
sistent with resident needs, goals, and recog-
nized standards of practice, (3) monitored and
evaluated the impact of the interventions, and
(4) revised the approaches as appropriate.* In
2010, the NPUAP hosted a consensus confer-
ence and modified this definition to make it
applicable to other care settings. The revised
definition of “unavoidable” in reference to
pressure ulcer development is “that the indi-
vidual developed a pressure ulcer even though
the provider had evaluated the individual’s
clinical condition and pressure ulcer risk fac-
tors; defined and implemented interventions
that are consistent with individual needs,
goals and recognized standards of practice;
monitored and evaluated the impact of the
interventions; and revised the approaches as
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appropriate.” Any documentation system
regarding pressure ulcer prevention should
be able to clearly and efficiently outline these
criteria.
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Consider the following NPUAP
consensus conference statement that there
are patient situations that could lead to
unavoidable pressure ulcers®:

* skin failure

* hemodynamic instability that may
preclude turning or repositioning

* patient refusal fo reposition.

Nursing units where the disease burden of
patients is extremely high include intensive
care units (ICUs), long-term care units, and
hospice. For ICU patients, frequent and con-
sistent monitoring should be performed on the
high-risk areas of the sacrum, heel and tro-
chanter, and the occipital area. We frequently
find in chart reviews that dynamic, pressure-
distributing mattresses are obtained after the
development of a pressure ulcer. While this
may be a logical and justifiable escalation of
care and intervention for a general medical—
surgical population, it’s important that spe-
cial emphasis be placed on these high-risk
populations.

The infamous “Turn Q 2” check box

Many nursing patient-care flow sheets have
“Turn Q 2” (turn every 2 hours) on their
checklist of pressure ulcer prevention strate-
gies. The presence or lack of a check in this
box on these flow sheets is often used by attor-
neys to undermine or paint a negative picture
of the quality and consistency of care delivered
by nursing staff. The origins of the require-
ment to reposition patients every 2 hours for
pressure ulcer prevention are obscure and not
well grounded in science. The 1994 Agency for
Health Care Policy and Research (AHCPR)
guidelines specifically recommended reposi-
tioning every 2 hours.® Such an absolute time
requirement for repositioning or other inter-
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ventions does not permit individual clinical
judgment. Patient care should be based on
the dynamic evaluation of a patient’s status by
qualified personnel and not on a single, fixed
point. Some patients may require more fre-
quent repositioning and some less as a result
of the use of a pressure-distributing mattress’
or the need for uninterrupted sleep. Some
may be unable to turn due to critical illness.
Some may have undergone diagnostic proce-
dures, thereby precluding staff from attend-
ing to them every 2 hours. There are simply
too many variables that determine when and
how a patient is positioned to require a rigid
timetable that likely bears little or no resem-
blance to the patient’s actual needs. The
NPUAP-EPUAP Prevention and Treatment
Guidelines state that repositioning frequency
should be influenced by the support surface
used (Strength of evidence = A)3

We recommend removing the “Turn Q 27
check box from nursing forms, admission
order templates, pressure ulcer prevention
orders, and other areas. The check box could
be replaced with a statement such as “reposi-
tion according to patient needs as determined
by pressure ulcer risk assessment” or some
other language determined to better meet
patient care needs and risk-management
requirements for proper documentation. We
note, however, that this more flexible stan-
dard requires a more rigorous approach to
documentation of the actions taken by health-
care personnel. Many staff members are
accustomed to the check-off system and may
fail to adequately document interventions
without such a system. Management should
consider training and monitoring to ensure
compliance with documentation standards.
This new method connects the risk assess-
ment to the intervention and allows much
more flexibility for staff to deliver timely and
effective care rather than basing care on a
single number.

Discovery of a pressure ulcer

The initial discovery of a pressure ulcer is typi-
cally documented in the nursing narrative note
section. Any ongoing assessments (and actions,
including notification of appropriate medical
personnel) should then be documented per
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facility policy in a wound care form, ADL
form, or narrative notes, but preferably in
just one place in the chart for easy access. The
response to the discovery of the lesion is just
as critical as documenting the lesion itself.
Documentation should include what immedi-
ate interventions were taken; who was noti-
fied (the charge nurse, the incoming staff, the
physician, the wound care specialist, and/or
the family), what topical care was provided to
the lesion (ointments or creams, hydrocolloids,
or other dressings); and any actions that were
taken to minimize further damage (an air mat-
tress, heel suspension boots, lowering the head
of bed, repositioning, and other interventions).
Such documentation demonstrates that your
facility has a system in place to act quickly
and appropriately to changes in the patient’s
condition.

Correct identification of the lesion

The etiology of the lesion must be correctly
identified in order to provide the most appro-
priate and effective care. Examine the wound
for yourself, review the patient’s medical his-
tory, make your own judgment, and if it dif-
fers with others discuss your concerns with
the team. When in doubt about the etiology
or progress of a wound, don’t make a specula-
tion in the chart; simply document what you
observed. Remember, objective description
beats subjective guessing every time.
Differentiating between a pressure ulcer
and an ischemic ulcer in the lower extremity
can be particularly difficult. For example, is the
development of a wound on the lateral aspect
of the foot in a person with peripheral vascular
disease the result of pressure or arterial insuf-
ficiency? The argument could be that “but
for” the pressure, the lesion would not have
occurred. The counterargument could be that
“but for” the arterial insufficiency, the tissue
could have easily tolerated the pressure exerted
on the foot. Objective data are required to solve
this dispute. In this case, formal vascular labora-
tory studies are needed to determine the extent
of ischemia and the avoidability of such lesions.
Most chronic wounds have distinctive loca-
tions, sizes, and presentations and can be easily
differentiated by trained personnel. However,
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some wounds will defy easy categorization or
diagnosis. All lesions require as much objective
data as possible to establish the correct diagno-
sis and appropriate care plan.

Notification and participation

of the physician

The patient’s primary physician must be noti-
fied of any untoward event in a timely man-
ner, including development of a pressure
ulcer or other wounds. Good practice requires
documentation of when the physician was
notified, the response to the notification, any
orders given, and the plan for examination
and follow-up. Physicians must also meet the
standard care (what a reasonable and prudent
provider would do in the same or similar situ-
ation) when managing a patient’s wound. In
facilities with an active wound care depart-
ment, the routine management of the lesion is
often handed to staff by the primary physician.
The physician typically signs verbal orders that
are written by these specialists. This allows
interdisciplinary care and provides maximum
potential to heal or mitigate the wound. This
does not, however, relieve the physician of the
responsibility to monitor the condition of the
wound.

Physicians should arrange to examine the
wound on a routine basis, have a good under-
standing of the rationale behind the wound
care orders being signed, and be involved in
consulting other specialties as needed to maxi-
mize healing. Physicians should take the lead in
notifying the patient’s family about the develop-
ment of any lesion, just as they would any other
negative event that occurs under their care.
Pressure ulcers are symptoms of underlying
medical, physical, and psychosocial problems.
They are therefore a multidisciplinary issue
involving nursing, nutrition, social work, phys-
ical therapy—and medicine—among many
other specialties.

Notifying the patient and family

Prompt and thorough notification of the
patient and family of any new wound or
other adverse event is critical to ensure full
understanding and participation in care.
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In some states, such as New Jersey, this is
required by law.® Full disclosure of all facts
related to the development of the wound
should be provided: When was it discovered?
How was it discovered? What interventions
were being taken to prevent the wound?
What interventions are being taken now?
Give plenty of time for the information to be
absorbed, and allow for questions. Many in the
lay community believe that pressure ulcers or
“bedsores” are the result of negligence. An ini-
tial negative reaction to an adverse event may
be expected, but prompt and full disclosure of
the situation will go a long way toward mini-
mizing lingering doubts and suspicions about
the adequacy of care in your facility. When
discussing the situation with the patient and
family, use explanations, not excuses. While
the patient’s health status may have played
a significant role in the development of the
adverse event (for example, a pressure ulcer,
dehisced surgical incision, or other chronic
wound) it is probably best not to dwell on this
topic initially as it may be interpreted by family
members as “blaming the patient.” Follow-up
conversations and briefings with the patient
and family may serve as a better time to dis-
cuss the realistic goals of healing, once they
digest the initial information and the effects of
the care plan are better known. More in-depth
information about communicating with the
family regarding pressure ulcers can be found
elsewhere in the literature.”

The patient and family should also be edu-
cated that new wounds, especially pressure
ulcers, are likely to look worse before they
look better. A suspected deep tissue injury
(DTI) may look rather innocent to the family
as a “simple deep bruise” (discoloration) with
maybe a little torn skin. The suspected DTI
may evolve through a course that can include
tissue ischemia, tissue necrosis, necrotic tissue
separation, and even ultimate cavitation or
ulceration. Lay persons could easily and incor-
rectly construe such a change in the wound
as substandard care. Preparing the family in
advance and setting expectations will reduce
the shock of seeing a wound go through this
natural process. Any conversations with family
members and their response to the information
should be promptly documented.
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Ongoing wound documentation

Wound documentation places a significant
burden on the healthcare provider due to the
intricate nature of wound assessments. One
way to ease this burden is to use logical, well-
structured wound documentation forms or
computer templates. Check boxes or drop-
down lists are recommended for efficient
documentation and to limit erroneous entries.
Wound assessment forms can be structured in
many different ways and will almost always
improve the accuracy and consistency of docu-
mentation. Such forms can be created easily
with word-processing or spreadsheet software.
A glossary of terms should also be developed
for the more obscure terminology used on the
wound care form. Drop-down menus, forms,
and check boxes, however, are no substitute for
narrative nursing assessments when required,
and space must be provided in the medical
record for such notes as needed.

Frequency of assessment will depend on the
wound type, its phase of healing, the resources
available to the wound care specialist, and
other factors. CMS recommends a weekly
thorough assessment with daily monitoring
of the dressing and wound to assess for com-
plications in long-term care patients.? Weekly
assessments by a wound specialist allow subtle
changes to be noticed that would ordinarily be
missed with more frequent inspection. Daily
monitoring can be noted in the narrative notes,
on treatment sheets, or on a wound assessment
form per facility policy, but preferably in just
one location for ease of reference. Wound doc-
umentation should be consistent and concise.
Frequent brief, but thorough, notes indicate
consistent care.

Wound photography...
or wound imaging?

Wound photography has become more popu-
lar with the advent of inexpensive, quality
digital cameras. Three national organizations
have position statements about the use of
wound photography in wound care.!’!> What
is the rationale behind wound photography?
Is it for assessment and diagnosis or just an
attempt to mitigate legal liability? Consider
wound imaging as an assessment and diagnostic
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tool just like an X-ray or magnetic resonance
imaging. If thought of in this manner, wound
imaging might be obtained routinely and con-
sistently (per your facility policy and procedure)
as with any other assessment and diagnostic
imaging. A series of wound images will allow
for more efficient and informed interventions
and may assist in a legal defense should one
become necessary. This regular, methodical
approach is in contrast to taking one or two
photographs during an inpatient stay to “cover
ourselves legally”; taking this approach often
backfires. What would any individual, and
especially a juror, react more positively to:
A series of detailed photographs showing
progress of the wound or one or two photo-
graphs taken at odd intervals throughout the
patient’s stay? One reveals consistency; the
other does not.

Wound imaging supplements—but does
not replace—the need for written documenta-
tion. Each image should have accompanying
text discussing what is observed in the photo-
graph. This is similar to obtaining a radiolo-
gist’s report after medical imaging. Consent for
noninvasive medical imaging is rarely required,
and the same should also be true for wound
imaging as long as the patient cannot be readily
identified. Management should clear the con-
sent issue with legal counsel and risk managers.
(See Chapter 6, Wound assessment.)

Collaboration, coordination,
and communication

Collaboration, coordination, and communi-
cation of all specialty services are essential in
maximizing the potential for wound healing.
Documentation of “the three C’s” may also
demonstrate to the medico-legal expert—and
ultimately to a jury—that coordinated, consis-
tent, interdisciplinary care was provided. Most
facilities with a wound care team have policies
that specify consultation for certain types of
lesions. Many wound, ostomy, and continence
(WOC) nurses provide both consult services
and hands-on care at their facility.!3 If the WOC
nurse acts in a consultant role, he or she should
examine how consults by other facility services
arestructured and documentinasimilar manner.
Consultants not only provide recommendations
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or establish a care plan, but they also educate
other providers on their specialty and the ratio-
nale for their recommendations.

Wound care services are also provided by
physical therapists in many facilities. As with
WOC nurses, consults ideally should be based
on the format at their facility and include a
care plan and follow-up. Adequate follow-
up by either a WOC or staff nurse should be
ensured prior to the patient being discharged
from physical therapy services. In addition,
consults to plastic surgery, vascular surgery, or
other surgical specialties are also part of inter-
disciplinary care. Because there are wide vari-
ations in approaches to chronic wound care
by these specialties, disagreements can arise.
Therefore, consistent documentation of com-
munication among the specialties will resolve
any differences and is an indicator of quality,
interdisciplinary care.

Policies and procedures: normative
or positive?
Policies and procedures (P&Ps) establish stan-
dards of care within the facility. In any legal
proceeding, P&Ps will be scrutinized and com-
pared with the care that is documented in the
chart. P&Ps are typically divided into two types
of philosophies: normative and positive. A nor-
mative P&P describes what care can realistically
and consistently be provided. A positive P&P
describes what care should ideally be provided.
P&Ps with a positive, ideal focus can cause
great trouble in legal proceedings because they
set unrealistic and unattainable goals that often
exceed a reasonable standard of care.!*
Whenestablishing P&Psin your facility,avoid
using absolute terms like “will” and “must” and
specifying exact time frames for routine nurs-
ing interventions unless absolutely necessary.
For example, a P&P that states “All patients
will have a pressure ulcer risk assessment every
Tuesday and Friday” sets an unrealistic expec-
tation. Missing 1 day or doing the assessment
on a Saturday instead of Friday is a violation
of your own standard of care. Rewording the
P&P to read “All bedfast or chairfast patients
should have a pressure ulcer risk assessment
twice a week” gives nursing staff more leeway
in their care and documentation. In a lawsuit,
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“violations” of P&Ps are not always a liability
in the defense of such actions. Departures that
are explained by and supported by science-
based care—and that are fully and completely
documented contemporaneously—can often be
used to the advantage of the defense. Sometimes

P&Ps must spell out exactly when and where
something will or must be done, but mostly they
should focus on guiding and educating staff
members rather than enforcing strict rules and
timelines for care. (See Preventative legal care:
Eight key areas of vulnerability for institutions.)

Preventative legal care: Eight key areas of vulnerability

for institutions

1. Words have meaning—
Assessing the legal implications
of healthcare facility “policies and
procedures”

KEY CONCEPT: Healthcare facility poli-
cies and procedures are “guidelines,” not
rules or regulations—and should be cre-
ated and treated as such. These guidelines
should be carefully crafted and periodi-
cally reviewed with regard to their clinical
currency as well as their legal and health-
care implications. Words such as “never,”
“must,” “shall,” and “immediately” should
be rigorously avoided.

2. Assessing compliance with
prescribing rules

KEY CONCEPT: Healthcare organiza-
tions and clinicians should review stand-
ing orders to ensure that they are in com-
pliance with prescribing regulations.

3. Changing and practicing within
scope of practice

KEY CONCEPT: Healthcare institutions
should ensure that caregivers are practic-
ing within their scope of practice with
regard fo pressure ulcer assessment and
documentation.

4. Managing expectations and
communicating carefully

KEY CONCEPT: The people most likely to
be asked difficult questions (regarding why,
how and when pressure ulcers develop) by
patients and their families are not always
in the best position to provide an accurate

big-picture response. Frontline staff should
be trained in how to delegate questions
professionally and with compassion.

5. Clinical documentation
a. Skin assessments

KEY CONCEPT: Skin assessments should
be conducted regularly and in accordance
with the guidelines of a particular institu-
tion. Note that the skin assessment is dif-
ferent from the risk assessment and both
must be performed.

b. Risk assessments

KEY CONCEPT: Pressure ulcer risk as-

sessment guidelines for an organization

should be worded in ways that are com-
patible with federal terminology.

¢c. Pressure ulcer assessment

KEY CONCEPT: The importance of
reasonably complete documentation can-
not be overemphasized. Medical record
documentation from any provider involved
in the care and treatment of the patient
may be used to support the determination
of whether a condition was present on ad-
mission. A “provider” means a physician
or any qualified healthcare practitioner
who is legally accountable for establishing
the patient’s diagnosis.12

d. Charting

KEY CONCEPT: Good pressure ulcer
documentation should include a wound

description, measurement and wound care
treatments, as well as documentation of

(continued)
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Preventative legal care: Eight key areas of vulnerability

for institutions (continued)

pressure redistribution devices and tech-
niques, including support surfaces and
turning schedules.

e. Electronic health records (EHRs)

KEY CONCEPT: Electronic record sys-
tems may not accommodate the documen-
tation needs of pressure ulcer patients.

f. Photography

KEY CONCEPT: Photography has advan-
tages and drawbacks in terms of litiga-
tion; know the guidelines set forth by the
organization.

g. Staging

KEY CONCEPT: Training in the use of
NPUAP pressure ulcer staging is recom-
mended for all healthcare professionals,
including physicians. When in doubt
about a pressure ulcer’s stage, all clini-
cians are encouraged to “describe what
they see.” Careful attention should be
given fo the discharge ulcer assessment.

6. Preventability—Avoidable,
unavoidable, preventable or
never events?

KEY CONCEPT: Government regulo-
tions and governmental language can
be used to help juries decide healthcare
malpractice and wrongful death cases.
Understand these documents and how

reimbursement terminology maps onto
clinical practice.

7. Education—The need for learn-
ing never ends

KEY CONCEPT: Since clinician knowl-
edge of pressure ulcers has been linked
to pressure ulcer incidence, initial and
ongoing education about best practices

is essential. Patient education should do
more than address the basics of skin care;
it should help patients formulate realistic
expectations about their treatment, risks,
and recovery.

8. Preventive clinical care

KEY CONCEPT: “Bundles” work and
should be implemented when appropri-
ate. While there may be insufficient data
for evidence-based product and device
selection in pressure ulcer care, evidence-
guided selections can be made.

© Copyright 2009 International Expert Wound
Care Advisory Panel.
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Pressure ulcer prevention and treatment®
practices have undergone significant revisions
and changes since the first AHCPR guidelines
were released almost 20 years ago. In addition
to these recommendations, guidelines from
NPUAP-EPUAP (2009) and the Wound,
Ostomy and Continence Nurses Society (2010)
incorporate the latest research and recommenda-
tions.>!3 The CMS guidelines* in particular are
thorough, complete, and easy to read by a wider
range of healthcare providers. While developed
for long-term care, they are easily adaptable to
acute care and other settings and provide compre-

hensive education and guidance while avoiding
“absolute” terminology. Incorporation of these
guideline recommendations into your practice
indicates that your facility is up-to-date on the
latest changes that impact pressure ulcer care.

Discharge—to home or another facility

The patient and caregiver should have adequate
resources to manage the wound upon discharge
tothe home or another facility.'* Documentation
of this coordination should include teaching
strategies and the patient/caregiver response to
them, consults with social work or home care,



and any equipment or supplies sent home with
the patient. Ensure that the patient has adequate
follow-up for medical and wound issues.

The discharge assessment should be a thor-
ough and complete “snapshot” of the patient
before leaving your facility. As with the admis-
sion assessment, you cannot over-document in
this area. Thoroughly assess and document any
wounds and the condition of high-risk pressure
ulcer areas. Document any communication with
the receiving facility. Alert the receiving facility
to any wounds and describe them in detail. The
medical discharge summary typically does not
go into significant detail about wound therapy,
and thus the onus for this communication is
placed on nursing. List all previous and current
wound therapies, which will avoid wasted time
in trying therapies that have already yielded
little or no results. List all previous and current
preventive measures and equipment, such as air
mattresses, seat cushions, and heel protectors.

SUMMARY

The patient’s chart is an important legal docu-
ment because it provides a written record of
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the care provided. It also serves as a means
of communication among healthcare profes-
sionals about the patient’s responses to care.
Complete and accurate documentation is not
only essential for good patient care, but it is
also the basis for mounting a defense in the
event of legal action. Make your entries in the
patient’s record legible, thorough, professional,
and factual. Ensure that all information is cor-
rect and accurate.

Consistent documentation is a reflection of
the quality, interdisciplinary care provided to
an individual. Chronic wounds are often symp-
toms of many underlying medical, physical,
and psychosocial problems. Documentation of
these multiple issues requires a well-structured
documentation system. Ensure your docu-
mentation system allows healthcare provid-
ers to consistently and concisely communicate
and access their findings. Policies and proce-
dures should be updated as new research and
practices appear. The documentation sys-
tem should incorporate and reflect these new
practices. Such interventions will maximize
communication among the interdisciplinary
team and help to improve patient outcomes.'*

PATIENT SCENARIO

Clinical Data

A 66-year-old woman presented herself and was admitted to the emergency department with
complaints of headache, nausea, and right upper extremity weakness for 24 hours. Physical
examination showed the patient’s blood pressure to be 140/86 mm Hg, heart rate 64 bpm,
and temperature 100.2°F. Her right extremity grip strength was diminished. Blood test results
revealed a decreased leukocyte count and mild hypokalemia.

The patient’s prior medical history included a myocardial infarction, hypertension (treated with
medication), type 2 diabetes mellitus, and a questionable history of transient ischemic attack.

Before the patient could be sent to radiology for routine X-rays, she suffered precipitous car-
diovascular collapse requiring intubation, pressor support, and admission to the ICU. Borderline
perfusion was achieved with large doses of pressors (dopamine, norepinephrine) and intrave-
nous fluids. Urine output was diminished but acceptable.

The provisional diagnosis was idiopathic cardiovascular collapse/compromise; sepsis was
ruled out.

Hospital Course

The patient remained in the ICU for 24 days. She suffered a cerebral infarct (requiring no surgi-
cal intervention) on day 3. Hemodynamic instability lasting 12 days required pressor support
and intubation. Total parenteral nutrition was begun on day 7.

On day 24, the patient was transferred to a step-down unit with a sacral pressure ulcer
that measured 5.6 X 11.2 cm with an average depth of 0.5 cm and significant undermining.
Necrotic tissue was evident at the deepest parts of the wound and on some edges.

(continued)
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PATIENT SCENARIO (continved)

Surgical, nutritional, and neurologic consults were provided on admission to the step-down
unit. A stepwise debridement plan was put info place. The patient subsequently underwent three
surgical procedures to close the wound.

The ICU nursing notes 72 hours after admission included the formation of a sacral blister;
progress of the wound was documented subsequently. Treatment orders were for saline and other
moist dressings. A pressure redistribution bed was not ordered or provided until day 16.

The physician notes clearly indicate that the patient was critically unstable through day 12,
maintaining only borderline perfusion. Concern for potential digit loss secondary to tissue hy-
poxia/coagulopathy/hypotension was noted by the ICU physician and in notes by the vascular
consultant until day 12.

Case Discussion

This case was reviewed independently by three law firms, all of whom turned the case down.
Expert review uniformly cited the critical, unstable nature of the first 12 days of hospitalization
and the critically compromised perfusion as the reason for the ulcer. The experts also opined
that while the ulcer was clearly a bad result, it was not an unacceptable result of the risk-benefit
analysis performed by the caregivers in light of the patient’s critically compromised circulatory
status. While some experts privately opined that in a perfect world all sacral pressure ulcers
would be preventable, in the real world, as in this case, they would not opine that the formation
of this ulcer was the result of medical or other negligence.

From a practice point of view, if a patient’s condition is such that the caregivers conclude
that measures ordinarily sufficient to delay or prevent tissue breakdown cannot be utilized, clear
documentation of the decision-making process and conclusions should be made. In this case,
the documentation was inadequate in this regard.

1. In a medical malpractice trial, what’s the role of the jury and the judge?
A. Interpreter of the law; finder of fact
B. Finder of fact; finder of fact and interpreter of the law
C. Finder of fact; interpreter of the law
D. Both judge and jury find fact and interpret the law

ANSWER: C. The jury determines who, what, when, why, where, and how—in other
words, what happened. The judge interprets the law by instructing the jury about the law to
be applied to the facts as it has determined them. The other options are incorrect.

2. At trial, how many of the four elements of a medical malpractice claim must a defen-
dant convince a jury that the plaintiff has failed to prove in order to successfully defend
against a claim of medical malpractice?

A. One
B. Two
C. Three
D. Four

ANSWER: D. The plaintiff must prove all four elements in order to prevail at trial.
3. The medical record is:

A. a communication tool.
B. destroyed after 1 year.
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C. a tool to communicate opinions related to a patient’s care.
D. an optional part of health care.

ANSWER: A. Opinions related to patient care aren’t proper entries in a medical record. The
medical record is a communication tool among practitioners, and is best used for the transmat-
tal of factual information. The other options are incorrect.

Which one of the following statements about standards of care, practice guidelines, and

policies and procedures is false?

A. They should be reviewed at regular intervals but never amended.

B. They should be reviewed at regular intervals and amended to reflect new informa-
tion and research.

C. They should be based on research and practice experience.

D. They should be patient-outcome oriented and quantifiable.

ANSWER: A. Standards must be reviewed and amended to reflect the latest research and
practice experience in a treatment area. Standards based on practice experience only and not
supported by research may not survive judicial scrutiny at trial and don’t offer the patient the
best care.

Given the new definition and understanding of suspected deep tissue injury (DTT)
from NPUAP, an area of purplish discoloration on an immobile patient’s sacrum that
was not documented on admission but appears 24 hours later would:

A. be classified as an acute medical wound.

B. be documented as a stage I'V pressure ulcer.

C. have occurred prior to admission.

D. be documented as a stage III pressure ulcer.

ANSWER: C. Suspected DTI damage may occur days before it is visibly evident on the

patient. The other options are incorrect.

Which of the following exemplifies the best way to document frequency of turning a
patient in the medical record?

A. A 2-hour check box

B. Regular turning q 2 hours

C. q 4-hour turning

D. Individualized turning schedule based on patient assessment q 4-hour turning

ANSWER: D. An individualized turning schedule based on patient assessment q 4-hour
turning is the best way to document the frequency of turning in the medical record. The other
options are incorrect because they are rigid and inflexible and do not allow for individual-
ized patient care. Too many variables can impact repositioning to mandate an absolute time
frame for all patients.

Normative policies and procedures describe care that can be:
A. realistically and consistently provided.

B. used for normal staffing situations only.

C. ideally strived for.

D. exceeded to achieve magnet status.

ANSWER: A. Normative policies and procedures describe care that can be realistically and
consistently provided. The other options are incorrect. Answer B is the definition of positive
policies and procedures; C, policies are not based on staffing ratios; and D, has nothing to do
with normative policies.
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Objectives

After completing this chapter, you'll be able to:

e discuss the different layers of the skin
e state the functions of the skin

e list skin changes associated with the aging process
e differentiate between skin assessment and wound assessment
e describe risk factors and treatments for skin tears

e identify and classify common skin conditions

o define the emerging concepts of skin failure and skin changes at the end of life.

SKIN ANATOMY AND PHYSIOLOGY

The skin is the largest external organ of the
body. Human skin is composed of two distinct
layers: the epidermis, the outermost layer; and
the dermis, the innermost layer. (See Layers of
the skin, page 58.) The dermal-epidermal junc-
tion, commonly referred to as the basement
membrane zone (BMZ), separates the two
layers. Under the dermis lies a layer of loose
connective tissue, called subcutaneous tissue, or
hypodermis. (See Skin layer functions, page 59.)

The epidermis is a thin, avascular layer
that regenerates itself every 4 to 6 weeks. It’s
divided into four layers or strata (presented
in order from the outermost layer inward).

(See Layers of the epidermis, page 60.)

o Stratum corneum—consists of dead keratino-
cyte cells; flakes and sheds; is easily removed
during bathing activities and more efficiently
by scrubbing the surface of the skin.

o Stratum granulosum—also contains Langer-
hans cells in addition to keratinocytes.!

o Stratum spinosum—contains keratinocytes
and Langerhans cells.

o Stratum basale or germinativum—single layer
of epidermal cells (keratinocytes); contains
melanocytes; can regenerate.

A fifth layer, the szratum lucidum, lies
between the stratum corneum and the stratum
granulosum. This packed translucent line of
cells is found only on the palms and soles and
is not seen in thin skin.

The epidermis is composed of keratinocyte
cells. Basal keratinocytes (stratum basale) have
the capacity to divide, giving rise to suprabasal
layers of epidermis. Once basal keratinocytes
leave the stratum basale, they start the
process of differentiation, during which they
die. This process involves making insoluble
proteins and their crosslink, which, along with
lipids and membrane components, form the
insoluble, horny stratum corneum layer.” In
order to maintain the barrier, keratinocytes
have the capacity to completely regenerate the
epidermis. If damaged (such as with wounds,
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Layers of the skin

Skin: An Essential Organ

Two distinct layers of skin, the epidermis and dermis, lie above a layer of subcutaneous
fatty tissue (also called the hypodermis). The dermal-epidermal junction (also called the
basement membrane zone) lies between the dermis and epidermis.

Epidermis

Dermalepidermal
junction

Dermis

Refe pegs

——  Papillary dermis

Subcutaneous tissue  —

burns, or exposure to UV light or chemicals),
keratinocytes change their biology in order to
repair the damage. Instead of differentiating,
they become “activated” and start to divide
rapidly and, in the case of a wound, they migrate
over the gap to repair the damage.? They also
signal to other neighboring cell types, such as
fibroblasts, Langerhans cells, and melanocytes,
that the skin barrier is compromised and that
they’re needed to help repair the damage.
Once the damage is repaired, the keratinocytes
cease their activation and resume their normal
differentiation process.®

The BMZ separates the epidermis from
the dermis. It fibronectin  (an
adhesive glycoprotein), type IV  collagen
(a  non—fiber-forming collagen), heparin
sulfate proteoglycan, and glycosaminoglycan.’
The BMZ has an irregular surface—called
rete ridges or pegs—projecting downward
from the epidermis that interlocks with the
upward projections of the dermis. The two
interlocking sides resemble the two sides of
a waffle iron coming together. This structure
anchors the epidermis to the dermis, prevent-
ing it from sliding back and forth. As skin

contains



e Skin Anatomy and Physiology

Skin layer functions

The chart below shows characteristics and general functions of each layer of the skin.

Skin layer

Epidermis

Dermis

Subcutaneous tis-
sue (hypodermis)

Characteristics

e Outer layer of skin

e Consists of five layers (or
strata): corneum, lucidum,
granulosum, spinosum, and
basale (or germinativum)

* Repairs and regenerates itself
every 28 days

e Consists of two layers—
papillary dermis and
reticular dermis—composed
of collagen, reticulum, and
elastin fibers

* Contains a network of nerve
endings, blood vessels,
lymphatics, capillaries, sweat
and sebaceous glands, and
hair follicles

e Composed of adipose and
connective tissue

* Contains major blood ves-
sels, nerves, and lymphatic
vessels

General function

® Protective barrier (sun
damage, transepidermal
water loss)

* Organization of cell content

* Synthesis of vitamin D and
cytokines

e Division and mobilization of
cells

* Maintaining contact with
dermis

e Pigmentation (contains
melanocytes)

e Allergen recognition
(contains Langerhans cells)

e Differentiates into hair, nails,
sweat glands, and sebaceous
glands

e Supports structure

® Mechanical strength

e Supplies nutrition

® Resists shearing forces
* Inflammatory response

* Atftaches to underlying
structure

* Thermal insulation

e Storage of calories (energy)

e Controls body shape

* Mechanical “shock
absorber”

The dermis is an essential part of the skin
and is commonly referred to as the “true
skin.”® As the second layer, it’s the thickest
layer and is composed of many cells. The major
proteins found in this layer are collagen and
elastin, which are synthesized and secreted by

ages, the basement membrane flattens, and the
area of contact between the epidermis and der-
mis decreases by 50%, thus increasing the risk
of skin injury by traumatic, accidental separation
of the epidermis from the dermis. (See Effects of
aging on the BMZ, page 60.)
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Layers of the epidermis

The epidermis consists of four layers, as illustrated below.

w
Epidermis Strafum
corneum
— Stratum
granulosum
— Stratum
spinosum
Stratum
basale
Basement g @H 8" 4
membrane 5
. ~ —
Dermis ——=——— <7 50

Effects of aging on the BMZ

The illustrations below show the effects of aging on the basement membrane zone
(BMZ). Specifically, the basement membrane flattens, reducing the area of contact
between the epidermis and the dermis by 50%.

Youthful skin Aging skin
]

—— Papillary dermis

—— Melanocytes

—Sn. oo o2
—— Mast cells
—— Deep voscular m
- plexus i

— Subcutaneous
tissue




fibroblasts; collagen forms up to 30% of the vol-
ume or 70% of the dry weight of the dermis.””
The dermis is a matrix that serves to support
the epidermis. It’s divided into two areas, the
papillary dermis and the reticular dermis.”

o The papillary dermis is composed of collagen
and reticular fibers. Its distinct, unique
pattern allows fingerprint identification for
each individual. It contains capillaries for
skin nourishment and pain touch receptors

(pacinian  corpuscles and  Meissner’s
corpuscles).
e The reticular dermis is composed of

collagen bundles that anchor the skin to
the subcutaneous tissue. Sweat glands, hair
follicles, nerves, and blood vessels can be
found in this layer.

The main function of the dermis is to
provide tensile strength, support, moisture
retention, and blood and oxygen to the skin.?
It protects the underlying muscles, bones, and
organs. The dermis also contains the sebaceous
glands that secrete sebum, a substance rich in
oil that lubricates the skin. Furthermore, it
also contains hair follicles that are the source of
multipotent stem cells, which have the capacity
to restore the epidermis.

The subcutaneous tissue, or hypodermis,
attaches the dermis to underlying structures. Its
function is to promote an ongoing blood supply
to the dermis for regeneration. It’s primarily
composed of adipose tissue, which provides
a cushion between skin layers, muscles, and
bones. It promotes skin mobility, molds body
contours, and insulates the body.

SKIN FUNCTION

Skin is an important organ whose diverse
functions are not always appreciated. (See Skin
Sfunctions.) In adults, the skin weighs between
6 and 8 Ib (2.7 and 3.6 kg) and covers more
than 20 ft? (1.9 m?). Skin thickness varies from
0.5 to 6 mm according to its location on the
body; for example, skin can be as thin as !/ "on
the eyelids and as thick as '/;"on the palms
and soles, where greater protection is needed.
The skin receives one-third of the body’s
circulating blood volume—an oversupply of
blood compared with its metabolic needs.
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Functions of the skin include:
* protection from:

— fluid and electrolyte loss
- mechanical injury

— ultraviolet injury

- pathogens

temperature regulation
metabolism

sensation

synthesis

communication.

The normal range of skin pH is 4 to 6.5 in
healthy people.!%!! This “acid mantle” helps to
maintain a normal skin flora by serving as a
protective barrier against bacterial and fungal
infections. It also supports the formation and
maturation of epidermal lipids and assists in
maintaining their protective barrier function.
The acid mantle also provides indirect protec-
tion against invasion by microorganisms and
protection against alkaline substances.!” If the
acid mantle loses its acidity, the skin becomes
more prone to damage and infection. Frequent
use of soap products and over-washing can alter
the stratum corneum and its ability to serve as
a protective barrier. Alternatively, several skin
conditions can increase the skin’s surface pH,
including eczema, contact dermatitis, atopic
dermatitis, and dry skin.!>!3 Systemic diseases
may also increase the skin’s surface pH, such
as diabetes, chronic renal failure, and cerebro-
vascular disease.!*

The skin’s major functions are protection,
sensation, thermoregulation, excretion,
metabolism, and communication.!” Skin
protects the body by serving as a barrier
from invasion by organisms such as bacteria.
The epidermis synthesizes natural anti-
microbials called defensins.!®!%19  Because
staphylococcal species (such as Staphylococcus
aureus or Staphylococcus epidermidis) tolerate
salt, they are present in large numbers as
resident bacteria on the skin!>!® Another
organism found on the skin is yeast, which is
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commonly seen on the trunk and ears and as
fungus between the toes.!>!”

Sensation is a key function of the skin.
Areas that are most sensitive to touch have
a greater number of nerve endings.!”” These
include the lips, nipples, and fingertips. In
humans, the fingertips are the most sensitive
touch organ and enable us to correctly identify
objects by touch (stereognosis) rather than
by sight. Many tactile corpuscles lie at the
base of hair follicles, and shaving reduces the
tactile sensibility of that skin area. In hairless
body regions, the tactile corpuscles are called
Meissner’s  corpuscles.'”  Pleasurable,
touching sensations, such as from a massage or
hugs of affection, are transmitted via the skin
as they generate nerve transmissions through
these tactile corpuscles.

Itch is one of the alarm sensations of the skin
and serves as a defense mechanism. Chemicals
that are released after skin injury may pro-
mote the inflammatory process and can also
induce itch or pain. Itch and pain are in close
regulatory relationship—for example, central
pain inhibition may enhance the act of itching
while also inhibiting the act of itching.?

Somatic pain (from the outer body surfaces
and framework) is also communicated through
the skin. Superficial (acute) pain to a local area
is usually transmitted by very rapid nerve
impulses through A-delta fibers.!” Superficial
pain tends to be sharp but ceases when the pain
stimulus stops. Deep (chronic) pain impulses
are transmitted slowly over the smaller, thinly
myelinated C fibers. In contrast, this type of
pain tends to spread over a more diffuse area,
lasts for longer periods of time, and remains
even after the pain stimulus is gone.!” As a sign
of possible skin injury, pressure also serves as a
protective warning sensation.

Temperature regulation and fluid and
electrolyte balance are achieved in part by
the skin. Thermoregulation is controlled by
the hypothalamus in response to internal core
body temperature. Peripheral temperature
receptors in the skin assist in this process
called temperature homeostasis.”' By losing
a copious amount of water—for example,
sweating—through the skin, lungs, and buc-
cal mucosa, homeostasis of body temperature
is maintained. Skin temperature is controlled

firm
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by the dilation or constriction of skin blood
vessels. When core body temperature rises,
the body will attempt to reduce its tempera-
ture by releasing heat from the skin. This is
accomplished by sending a chemical signal to
increase blood flow in the skin from vasodila-
tion, thus increasing skin temperature.

| 3

Increased temperature — Skin
blood vessel vasodilation — Heat loss from
epidermis — Body maintains temperature
homeostasis.

In contrast, the opposite occurs when
the body’s core temperature is reduced; the
chemical signal causes decreased blood flow
from vasoconstriction, thus lowering the skin’s
temperature.’»??

| 3

Decreased temperature — Skin
blood vessel vasoconstriction — Heat
conservation — Body maintains tempera-
ture homeostasis.

The skin also aids in the excretion of end
products of cell metabolism and prevents
excessive loss of fluid. Other important
functions of the skin include its manufacturing
ability and immune functions.?* For example,
when exposed to ultraviolet light, the skin can
synthesize vitamin D?* and, although the skin’s
hypersensitivity responses in allergic reactions
are commonly seen, the skin’s role in immune
function isn’t always fully appreciated. Indeed,
Langerhans cells and tissue macrophages,
which play an important role in digesting
bacteria, as well as mast cells, which are needed
to provide proper immune system functioning,
are all present in the skin."”! In addition,
keratinocytes are very powerful in generating
a rapid inflammatory response because they



contain pre-stored, pro-inflammatory signals,
such as interleukin-1, which is released the
moment the barrier is broken and is consid-
ered the first signal of wounding.”

AGING AND THE SKIN

Changes in aging skin

Age-related changes in the dermis are numer-
ous, but the most striking is the approximately
20% loss in dermal thickness that probably
accounts for the paper-thin appearance of
aging skin.?®?” This decrease in dermal cells
and proportional reduction in collagen fibers,
blood vessels, nerve endings, and collagen lead
to altered or reduced sensation, thermoregula-
tion, rigidity, moisture retention, and sagging
skin.”%?8 Flattening of the dermal-epidermal
junction decreases nutrient transfer and
increases the fragility of aging skin.

A decrease in differentiation and formation
of the stratum corneum is also detected in
aging skin. Reduced collagen deposition in
elderly skin could explain the development
of dermal atrophy and might relate to poor
wound healing.?? The subcutaneous fat below
the dermis consists primarily of adipose tissue
and provides mechanical protection and
insulation. Its loss during aging results in par-
allel reductions in these protective functions.
Subcutaneous tissue undergoes site-specific
atrophy in such areas as the face, dorsal aspect
of the hands, shins, and plantar aspects of the
foot, increasing the energy absorbed by the
skin when trauma occurs to these areas.>’

Many of the changes in aged skin are
linked to the hormones estrogen and andro-
gen. Decreased estrogen in  menopausal
women, similar to ovariectomized mice, leads
to a decrease in collagen deposition, slower
epithelialization, and delayed wound healing.
These effects may be reversible by hormone
replacement therapy (HRT).! In addition,
a genetic polymorphism in estrogen receptor-
beta has been linked to a predisposition to
venous ulcerations in both male and female
patients.>> In contrast to estrogen, which is
beneficial for wound healing, androgens are
implicated in the etiology of venous ulcer-
ations. In addition, use of inhibitor (antagonist
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of androgen) or castration in mice leads to
increased collagen deposition and acceleration
of wound healing.?}

A decrease in pain perception may make
elderly people more vulnerable to traumatic
environmental insults such as wearing tight
shoes, stepping on an object, or hitting legs on
the side of a chair. Aging skin is also less able
to manufacture vitamin D when exposed to
sunlight.%?” The number of Langerhans cells
and mast cells diminishes in aging skin, trans-
lating into decreased immune function.?0-30-34
Medications also have adverse effects on the
skin’s immune function. For example, steroids
cause thinning of the epidermis.?®%

Skin changes seen with aging are accelerated
by sun exposure, specifically due to ultravio-
let (UV) radiation.?03¢ UV irradiation causes
local inflammation and local immunosuppres-
sion with DNA damage. Changes induced by
photoaging are superficially similar but differ
slightly under the microscope. Photodamaged
skin looks coarse, rough, and wrinkled and is
prone to developing malignancy.

® Aging and the Skin

Skin integrity
Alteration in skin integrity is a clinical practice
issue in every continuum of care. Because of
the anatomic and physiologic changes that
occur with aging, elderly people are especially
vulnerable to alterations in skin integrity.3*37
(See Hallmarks of aging skin, page 64.) As
skin ages, the epidermis gradually thins. The
dermal-epidermal junction flattens and dermal
papillae and epidermal rete pegs are effaced,
making the skin more susceptible to mild
mechanical trauma. A decrease in the number
of sweat glands and their output explains some
of the dry skin seen in elderly people.?®

Aging skin is less able to retain moisture
due to a decrease in dermal proteins, which
leads to oncotic pressure shifts and diminished
fluid homeostasis, thereby putting elderly
people at risk for dehydration. Normal water
content of the skin is 10% to 15%. Below 10%,
the skin becomes dry and is more vulnerable
to damage.”® Because soap increases the skin’s
pH to an alkaline level, using emollient soap
and bathing every other day, instead of every
day, can decrease the incidence of skin injury,
such as skin tears, in elderly patients.!
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Hallmarks of aging skin

The following changes in skin can
occur due to the normal aging process.

Decreased

* Dermal thickness, causing thinning
of the skin (especially over the legs
and forearms)

* Fatty layers (leaving the bony prom-
inences less protected)

* Amount and flexibility of collagen
and elastin fibers (leaving the elas-
tin unable to recoil and causing
skin wrinkling)

* Size of refe ridges (making the
basement membrane flatter, which
allows the epidermis and dermis to
separate more easily, increasing the
risk for injury such as a skin tear)

* Sensation and metabolism

* Sweating due fo atrophy of sweat
glands (leading to dry skin)

* Subcutaneous tissue (leading to
less padded protection over bony
prominences)

* Vascularity and number of capillar-
ies (leaving the elderly more prone
to heat stroke)

Increased

e Time for epidermal regeneration
(leading to slower healing)

* Damage to skin from the sun

An elderly person’s skin is less stretch-
able due to a decrease in elastin fibers.?02%3*
Because of the thinning of the epidermal
layer, the skin becomes a less-effective barrier
against water loss, bruising, and infection;
this thinner epidermis also impairs thermal
regulation, decreases tactile sensitivity, and
diminishes pain perception.”®?”3%3% Due to
a decreased amount of dermal proteins, the
blood vessels become thinner and more frag-
ile, thereby leading to a type of hemorrhag-
ing known as senile purpura. Hematomas can
dissect into surrounding skin, usually over the
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extensor surfaces of the hands and forearms,
resolving to leave brownish discoloration
caused by hemosiderin deposits. The appear-
ance of dissecting hematomas can mimic
the dermal changes associated with bleed-
ing diathesis or an impaired clotting system.
According to Selden and colleagues,® the
pathophysiology of skin tears parallels that of

senile purpura.

il Patient Teaching
M=LJ Alert the patient/family/caregiver

that skin tears often occur over
areas of senile purpura in the elderly. (See
color section, Senile purpura, page C2.)

SKIN ASSESSMENT VS. WOUND
ASSESSMENT

Although not always given the priority in
clinical practice, the skin or integumentary
system should be part of the routine head-to-toe
assessment of all patients.?? A skin assessment
should include an actual observation of the
entire body. A skin assessment differs from
a wound assessment in that the former looks
at the patient’s entire body and not just open
wounds.

| 3

Factors affecting  skin resil-

ience?8

e Aging of skin

e Critical illness

* Malnutrition and dehydration

* Excess moisture

e Skin conditions that cause dryness

Lacking consensus in the literature as to
what constitutes a minimal skin assessment, the
U.S. Centers for Medicare & Medicaid Services
(CMS) nevertheless recommend the following
five parameters as a minimal skin assessment



® Skin Assessment vs. Wound Assessment

Elements of a basic skin assessment

To perform a basic skin assessment you
must, at a minimum, assess its tempera-
ture, color, moisture, turgor, and integrity.

Temperature

* Normally warm to the touch

* Warmer than normal could signal
inflammation

* Cooler than normal could signal poor
vascularization

Color

* Intensity: paleness may be an indicator
of poor circulation

* Normal color tones: light ivory to deep
brown, yellow to olive, or light pink to
dark, ruddy pink

* Hyperpigmentation or hypopigmenta-
tion reflect variations in melanin depos-
its or blood flow

Moisture

® Dry or moist to the touch

* Hyperkeratosis (flaking, scales)

* Eczema (endogenous or exogenous)
* Dermatitis, psoriasis, rashes

* Edema

Turgor

* Normally returns to its original state
quickly

e Slow return fo its original shape (dehy-
dration or effect of aging)

Integrity

* No open areas

* Type of skin injury (Use the appropriate
classification system to identify and
record injury type.)
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Elements of a comprehensive skin assessment

Consider the following when performing a comprehensive skin assessment.

Inspection
* Normally smooth,
slightly moist, and same
general tone throughout
* Tone depends on
patient’s melanocytes.
Skin pigmentation
varieties include light
ivory, light pink, dark
ruddy pink or red, yel-
low, olive, light brown,
deep brown, and black.
* Pigmentation can exhibit:
— pallor: mucosa,
conjunctivae
— cyanosis: nail beds,
conjunctivae, oral
mucosa
— jaundice: sclerae,
palate, palms

Palpation

® Tenderness

* Texture

Olfaction

— hyperpigmentation:
increase in melanin
deposits or blood flow;

— hypopigmentation:
decreased vascular/
venous patterns,
usually symmetric

— scars and bruises
for location, color,
length, and width

* Moisture: perspiration
* Edema: extremities,
sacrum, eyes

e Turgor, elasticity

* Normal body odor

* Absence of pungent odor

* May indicate presence
of bacteria or infection

* Poor hygiene

Observation of hair
and nails
* Hair
— Hirsutism: excessive
body hair
— Alopecia: hair loss
* Nails (can reflect the
patient’s overall health)
— Color, shape, contour
— Clubbing, texture,
thickness

Skin alterations
® Previous scars

o Graft sites

* Healed ulcer sites




66 CHAPTER 4 o

in long-term care settings: temperature, color,
moisture, turgor, and intact skin or presence
of open areas. Y042 (See Elements of a basic
skin assessment, page 65.) However, some
patients may require more comprehensive
assessment, which would include looking for
and documenting any lesions, scars, bruising,
or hemosiderin deposits. (See Elements of a
comprehensive skin assessment, page 65.)

Once skin integrity is lost and the epidermis
is no longer intact, a thorough wound
assessment with documentation is required.
(See chapter 6, Wound assessment and
documentation, for more information.) The
first step is to identify the type or etiology of
the wounded skin—for example, differentiate
a skin tear from a pressure ulcer. Next, a
wound assessment should minimally describe
the following characteristics: location, size, exu-
date, and type of tissue. Remember the phrase
frequently heard in wound care: “Look at the
whole patient, not just the hole in the patient.”

IMPLICATIONS FOR PRACTICE

Alterations in skin integrity, perhaps due to
skin trauma or other skin conditions, may cause
undue pain and suffering for patients. Health
care professionals should have up-to-date
information about prevention techniques,
the appropriate use of dressings and tapes
and, most importantly, the prevention of skin
integrity injuries.

Skin trauma
SKIN TEARS

Skin tears, sometimes called skin or epidermal
skin stripping injuries, are a clinical challenge,
especially among older patients.*> Payne and
Martin define a skin tear as “a traumatic
wound occurring principally on the extremi-
ties of older adults. Skin tears are a result of
friction alone or shearing and friction forces
that separate the epidermis from the dermis
(partial-thickness wound) or that separate both
the epidermis and the dermis from underly-
ing structures (full-thickness wound).”*
Although the Payne-Martin definition is often
cited, there is no universally agreed upon skin
tear definition worldwide. Highlights of the
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Canadian® and Australian* skin tear initia-
tives are described later in this chapter.

Maintaining skin integrity in patients who
have frail skin first requires awareness of the
severity of the problem. In addition, in the case
of injury and tear, documenting and reporting
such occurrences is of utmost importance and
may save lives because early detection halts
progression. The friction and shear that may
occur with turning or lifting an elderly patient
can injure the skin. Ambulating or transfer-
ring patients may also present a problem if
they bump into objects, such as chairs, beds,
or tables. Removing adhesive dressings or
tape can shear delicate skin. However, skin
stripping is a potential problem for any per-
son regardless of age when adhesive dressings
or tape is incorrectly removed or vulnerable
skin isn’t adequately protected. Despite the
frequency with which skin tears are seen in
practice, the literature contains limited infor-
mation about these wounds.

Prevalence

Skin tearsare perceived tobe common inelderly
patients in all healthcare settings. Although
they are seen in practice, the prevalence of skin
tears may be unreported, especially in the com-
munity.*® Prevalence is unknown in Canada,
and various rates are reported in different
care settings in the United States.*> Long-term
care residents have one to three skin tears per
year."” A wide range of prevalence rates—14%
to 24%—have been reported in long-term care
settings in the United States.*” Hanson and
colleagues reported prevalence rates of 6.3%
and 6.4% in two rural U.S. nursing homes.*
In another study,* skin tear incidence was
reported as an average of 18 skin tears per
month.

Skin tears occur most commonly in the
upper extremities.*’*® In a retrospective study,
almost one-half of skin tears were found to
have occurred without any apparent cause.
When the cause is known, approximately one-
quarter resulted from wheelchair injuries, and
one-quarter were caused by accidentally bump-
ing into objects. Transfers and falls accounted
for 18% and 12.4%, respectively.*’

Although nearly 70% to 80% of skin tears
occur on the arms and hands,*** these wounds



may occur on other areas of the body as well.
Skin tears that occur on the back and buttocks
are commonly mistaken for stage II pressure
ulcers. Pressure may be a related cause in skin
tears, but the etiology of skin tears differs
from that of pressure ulcers.>’ Skin tears need
to be documented as separate occurrences and
not grouped into pressure ulcer categories.
(See chapter 13, Pressure ulcers.)

Risk factors

According to a retrospective review by White
and colleagues,”” the patients most at risk for
sustaining skin tears are those who require
total care for all activities of daily living. Skin
tears in these patients frequently result from
routine activities, such as bathing, changing
clothing, or being repositioned or transferred.
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Independent ambulatory residents sustained
the second highest number of skin tears, pri-
marily on the lower extremities. Many of these
patients had edema, purpura, or ecchymosis.
Slightly impaired residents made up the third
highest risk category. These patients sustained
injury from hitting stationary equipment or
furniture as well as the reasons just described
in the dependent and independent ambulatory
patients.”

In 59 hospitalized patients, Meuleneire’!
found an increased risk of skin tears in patients
with cardiac, pulmonary, and vascular dis-
orders. The risk was further complicated if
patients had dementia, visual or balance prob-
lems, or were receiving steroid therapy.’! In
1994, White and colleagues developed a skin
integrity risk assessment tool that highlights

Evidence-Based Practice

in group |ll.

Group |
* History of skin tears within past 90 days
e Actual number of skin tears

Group Il

* Decision-making skills impaired

* Vision impaired

* Extensive assistance/total dependence
for activities of daily living (ADLs)
Wheelchair assistance needed

Loss of balance

Bed or chair confined

Unsteady gait

Bruises

Skin Integrity Risk Assessment Tool

White, et al. (1994)%0 recommend implementing a skintear risk prevention
care plan for patients who meet any of the criteria in group | below, for patients
who meet four or more criteria in group I, for patients who meet five or more criteria in
group lll, and for patients who meet three criteria in group Il and three or more criteria

Group Il

® Physically abusive

e Resists ADL care

e Agitation

* Hearing impaired

* Decreased factile stimulation

° Wheels self

* Manually or mechanically lifted

e Contracture of arms, legs, shoulders,
hands

* Hemiplegia or hemiparesis

e Trunk: partial or total inability to balance
or turn body

e Pitting edema of legs

® Open lesions on extremities

* 3 to 4 senile purpuric lesions on
extremities

* Dry, scaly skin

Reprinted from White, M., et al. “Skin Tears in Frail Elders: A Practical Approach to Prevention,”
Geriatric Nursing 15(2):95-9, March-April 1994; © 1994 Mosby with permission from Elsevier.
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three groups of patients at risk for skin tears.”’

(See Evidence-Based Practice: Skin Integrity Risk
Assessment Tool, page 67.) Awareness of the exis-
tence and use of this tool varies worldwide.

Classification

As mentioned earlier, the initial classification
system for skin tears evolved in the late 1980s
thanks to the work of Regina Payne and
Marie Martin.>?> Their pilot research study
led to the development of the Payne-Martin
Classification System for Skin Tears.*?
This useful tool provides healthcare profes-
sionals with a method to enhance documenta-
tion and track outcomes of care in the assess-
ment of skin tears. Several researchers have
used this new taxonomy in their studies as tool
validation continues.

The revised 1993 Payne-Martin classification
system for skin tears is divided into three cate-
gories based on whether tissue is lost in the skin
tear. Best practice recommendations using
this classification system have been proposed
by Canadian authors LeBlanc and colleagues.*>
Because the Payne-Martin system was not
widely used in Australia, Carville and associ-
ates launched the Skin Tear Audit Research
(STAR) study.* This study resulted in a modi-
fied skin tear classification system with new
descriptors.*® (See color section, Classification of
skin tears, page Cl.)

Prevention protocols

Although little has been written about the pre-
vention of skin tears, best practice protocols
gleaned from the literature may prevent many
skin tears.”>>* If the patient is at risk, consider
these preventive measures:

e Encourage your colleagues and the patient’s
family members to use proper positioning,
turning, lifting, and transferring.

e Promote the use of long sleeves and pants to
add a layer of protection.

e Secure padding to bed rails, wheelchair arm
and leg supports, and any other equipment
that may be used.

e Use paper tape or nonadherent dressings
on frail skin. Always remove these products
gently to prevent skin injury.

e Use skin sealants, liquid bandage, or soft sili-
cone or foam dressings to protect vulnerable
skin from adhering tapes and dressings.
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e Use stockinettes, gauze wrap, or a similar
type of wrap rather than tape to secure
dressings and drains.

¢ Use pillows and blankets to support dangling
arms and legs.

* Move and turn the patient with a lift sheet.

® Minimize the use of soap and alcohol
solvents; consider the use of no-rinse,
waterless, or liquid-gel cleansers.

® Avoid scrubbing skin when bathing; pat
skin dry rather than rubbing it dry.

e Apply a moisturizing or emollient agent to
dry skin.

e Provide a well-lit environment to prevent
falls.

e Educate staff on the importance of gentle
care.

Additional best practice recommendations
from Le Blanc et al.¥ with level of evidence
can be found in Evidence-Based Practice: Quick
Reference Guide: Prevention and Treatment of
Skin Tears.

Patient Teaching

M;:_ Advise the patient/family/care-

giver to avoid using soap and
instead use skin protectant and hydrating
products.

Research® has shown that skin tears can
be reduced in nursing homes when skin care
protocols are used.*$*»35% In a 4-month pro-
spective study in a 173-bed long-term care
facility, the use of emollient soap was associ-
ated with a lower incidence of skin tears than
non-emollient soap.”” Skin tears in a long-term
care facility declined from 23.5% to 3.5% with
the implementation of a no-rinse, one-step, bed
bath protocol rather than soap and water.>
Likewise, Hanson and colleagues*® found that
skin tears were significantly decreased in two
different rural nursing homes when skin care
protocols were introduced. Specifically, skin
tear prevalence was reduced from 6.3% to
1.4% in one nursing home and 6.4% to 3.3% in
another.*® In another study, Bank found that
by educating staff and implementing the above-
mentioned skin care protocols, skin tears were
reduced from a monthly average of 18 to 11.¥
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Evidence-Based Practice

the National Guidelines Clearinghouse (NGCH).

Evidence obtained from meta-analysis or systemic review of randomized controlled

trials (RCTs)

Evidence obtained from at least one RCT

Evidence obtained from at least one well-designed controlled study without

randomization

Evidence obtained from at least one other type of well-designed quasi-experimental

study

Evidence obtained from well-designed non-experimental descriptive studies, such

as comparative studies, correlation studies, and case studies

Evidence obtained from expert committee reports or opinions and/or clinical

experiences of respected authorities

Recommendations

Identify and treat the cause.

Obtain a complete patient history that includes general health
status and identifies risk factors that may put the patient at risk
for a skin tear as well as factors that may affect the healing of
existing skin tears.

Identify persons at high risk for skin tears

Support the prevention of skin tears through skin hygiene, hy-
dration, responsible bathing, good nutrition, appropriate cloth-
ing, removal of environmental risk factors, and correct turning,
positioning, and transferring.

Address patient-centered concerns.

Assess and assist with psychological needs in the development of
a patient-centered plan (pain and quality of life).

Provide local wound care.

Classify and document skin tears according to the degree of trauma.

. Provide and support an optimal wound-healing environment.

Determine the effectiveness of interventions.

. Consider the use of adjunctive therapies for non-healing but

healable skin tears.

Provide organizational support.

Develop an interprofessional team with flexibility to meet the
patient’s needs.

Educate the patient, caregiver, and healthcare professional on
the prevention and treatment of skin tears.

Quick Reference Guide: Prevention and Treatment of Skin Tears

Interpretation of evidence: The framework depicts the levels of evidence that
are used to classify the research behind the development of this quick reference
guide by the authors, based on the Registered Nurses’ Association of Ontario (RNAO)

Level of evidence

v

-
[}

la-1V
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Education of nurses and nursing assistants is
another key to reducing skin tears in long-term
care facility residents. In a 10-month descriptive
study of 30 patients with Alzheimer disease in
which nurses and nursing assistants were edu-
cated on skin tear prevention, 26 of 30 patients
remained free of skin tears using a preventive
skin program.’® In a separate study, 416 regis-
tered nurses in two affiliated hospitals demon-
strated an increased ability to identify and assess
skin tears, differentiate skin tear categories, and
better understand treatment protocols after
using a Web-based educational program.>

Management

The management or treatment of skin tears
varies according to institution, and little has
been published regarding the preferred treat-
ments for skin tears. However, the basic goals
of care should be to control bleeding, realign
any skin or flap, assess degree of tissue loss and
fragility of surrounding skin, prevent infec-
tion, control pain, restore skin integrity, and
promote patient comfort,#:40:53,5%

Many types of skin and wound care prod-
ucts are used to promote a healing environ-
ment. In fact, a review of the literature reveals
that the following methods are used to treat
HA551, 6067, oft silicone dressings,
liquid bandage/skin glue, petrolatum ointment
and nonadherent dressings; hydrogels, Telfa,
foams, and transparent films; and adhesive
strips. Hanson and colleagues found that skin
tear healing time was reduced from 39.07 days
(SD +38.26) to 30.16 days (SD +26.19) following
implementation of a skin care protocol using
skin protectants on the dry skin of the upper
extremities of nursing home residents.*® In a
non-randomized study of 20 institutionalized
adults, using liquid bandage resulted in com-
plete healing within 7 days in 18 of 20 patients
(90%).9 In a study of 88 category I and II skin
tears in 59 patients treated using a soft silicone
net dressing, 83% of the wounds healed within
8 days.’! Many clinicians recommend the use
of soft silicone dressings, hydrogels, foams, skin
glue, and petroleum-impregnated gauze.‘ﬁ’59
Recommendations for skin tear management
also include cleansing the skin tear with normal
saline and preserving rather than removing the
skin flap when present (for example, categories

skin tears
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I and II).! The previous practice of closing
category I and II skin tears with sutures®! is
now believed to cause additional trauma and is

not generally advocated.”!

Important skin conditions in
the elderly

Although many skin conditions warrant
attention in clinical practice, two leading skin
conditions seen in elderly people, xerosis and
pruritus, aren’t always given the importance
and priority they deserve. These seemingly
minor skin problems cause the skin to dry,
itch, and crack; without effective recognition
and intervention, the skin continues to deterio-
rate, leading to more chronic skin conditions
that include fissures, infection, and cellulitis.
Because there are many other skin conditions
that are beyond the focus of this chapter, the
authors recommend consulting the dermatol-
ogy literature.

|3

Skin assessments are required in
all healthcare settings.

XEROSIS

Xerosis is the medical term for dry skin.’® In
xerosis, the skin appears dry, scaly, and flaky.
(See Xerosis.) Although there is a xerosis
scale, it’s not widely used in clinical practice.
Clinicians generally classify xerosis as mild,
moderate, or severe. (See Xerosis terminology.)

The term xerosis has no particular diagnos-
tic implication. Xerosis can be caused by envi-
ronmental factors or can be a symptom of an
underlying disease. For this reason, a patient’s
complaint of “dry” skin needs to be explored fur-
ther. Skin exposure to a dry environment, such
as central heating, wind, temperature extremes,
or air conditioning, can all lead to xerosis.

Management

The goal in treating xerosis is to protect the
skin from excessive transepidermal water loss
and return the natural moisturizing factors



This photo depicts xerosis—also known
as dry skin—of the foot.

(NMF) to the stratum corneum. This is best
accomplished by using moisturizing agents
that contain lipids—an essential component
in forming an impervious barrier, or seal,
on the stratum corneum, thus preventing
further water loss. (See Moisturizer functions
and ingredients, page 72.) As water is retained,
the skin surface is flattened and scaling is
reduced.% Instructing the patient, family, and
caregiver on cleansing, environmental fac-

Xerosis terminology
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tors, and hydration is also important. (See
Patient Teaching: Patient Education to Avoid
Xerosis, page 73.)

| 3

Skin can become dry when trans-
epidermal water loss drops below 10%.

@
Stop the Xerosis Cycle!

* Dry skin (xerosis)
® Pruritus
e Scratching

Because many moisturizers dissipate after
3 to 4 hours, we recommend using long-lasting

moisturizers to cool, soothe, and restore

barrier function. The goal is to break the
itch-scratch-itch cycle, which happens because
dry skin is often itchy, causing patients to

Moderate

Severe

Dry skin with minimal
flaking

Treatment. Hydrate the
skin frequently using a
moisturizing agent.

Dry skin with a scaly,
fish-like appearance that's
easily rubbed off the skin

surface

Treatment: Use an exfoliat-
ing emollient moisturizing
agent.

Cracking, parched
appearance of skin that
resembles dry earth

Treatment: Use moisturizer
with urea, alpha-hydroxy
acid, or lactic acid to exfo-
liate calloused dry skin.




72 CHAPTER 4 e

Moisturizer functions and

ingredients

Moisturizer functions

® Humectants promote water retention
within the stratum corneum.

e Occlusives minimize water loss to
the external environment.

e Emollients contribute to stratum
corneum hydration.

Moisturizer ingredients (main
types)
* Humectants
— glycerin
— urea
— hydroxy acids (lactic acid)
— propylene glycol
— protein rejuvenators
* Occlusives and emollients
— petrolatum
— mineral oil
— lanolin

scratch their skin. In turn, excessive scratching
can ultimately lead to a break in the skin. Once
the skin barrier is broken, it becomes a portal
of entry for bacteria, which can lead to infec-
tion. This repetitive scratching causes chronic
thickening of the dermis known as lichenifica-
tion. Therefore, prompt identification of the
itch-scratch-itch cycle as well as teaching the
patient about skin damage (from scratching)
is extremely important in helping the skin to
heal and reducing the occurrence of lichenifi-
cation. (See Itch-scratch-itch cycle, page 74.)

Patient Teaching

M=) Teach the patient about the itch-
scratch-itch cycle.

PRURITUS

Pruritus is the medical term for itchy skin
and is a common symptom for several dis-
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eases.’ Therefore, taking a detailed patient
history aids in determining whether the
cause of pruritus is an underlying disease or
if it’s simply untreated xerosis. For example,
pruritus may be a symptom of renal or liver
disease, scabies, or dry skin from aging. (See
Pruritus, page 74.) Helping patients under-
stand the itch-scratch-itch cycle and their
own behavioral pattern is important to suc-
cessful management. (See Treatment plan for
pruritus, page 75.5)

MOISTURE-ASSOCIATED SKIN DAMAGE

Just as dry skin can be a problem, exposure to
excessive moisture can also cause skin dam-
age. Common causes of moisture-associated
skin damage (MASD) include incontinence,
wound exudate, fistula or stoma effluent, and
perspiration.”” Skin damage from moisture is
distinct from pressure damage, and differen-
tiating the correct etiology between these two
types of skin injuries is important for appro-
priate treatment and prevention.”7 (See
Differentiating between MASD and  pressure
ulcers in the perineal and genital area, page 75.)
It is not clear whether it is moisture alone or
a combination of wetness coupled with irri-
tants within the moisture source that causes
MASD.®

INCONTINENCE-ASSOCIATED DERMATITIS

The remainder of this section focuses on
MASD caused by incontinence of urine, stool,
or both. Incontinence-associated dermatitis
(IAD) is sometimes referred to as perineal
dermatitis or, in infants, “diaper dermatitis.”
Recent publications®®”! have advocated for
the use of the term MASD to identify these
skin lesions. IAD is believed to be reversible,
begins as persistent redness, and progresses to
partial-thickness skin injury but not full thick-
ness wounds.”” Although there are three IAD
instruments discussed in the literature, they
are not yet widely used in practice.”’

Gray and colleagues’’ summarized several
research studies about the prevention of IAD
and concluded that routine perineal skin proto-
cols that avoided soap and incorporated cleans-
ing products with a pH range of normal skin
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Patient Teaching

Cleansing

* Bathe every other day rather than daily.
well.

skin.

Environment
e Drink plenty of water.

moisturizer.

bath oils.

Hydration

&”—\J Patient Education to Avoid Xerosis

To avoid xerosis, patients should be given clear instructions regarding cleansing,
their environment, and remaining hydrated.

¢ Avoid long baths; limit baths to 15 minutes or consider showering instead.

¢ Use tepid water rather than hot water when bathing.
¢ Use pH-balanced soaps (4.0 to 6.5), avoid excessive use of deodorant soaps, and rinse

* Avoid vigorously cleaning the skin with a washcloth.
e Pat or blot the skin, rather than rubbing with a towel, so some water is left on the

* Apply moisturizers immediately after bathing or showering.

¢ Use a humidifier during the winter months when central heating is being used.
* Wear a sunscreen with a sun protection factor (SPF) of 15 or higher that contains a

¢ Use nonfragrant laundry detergents, fabric softeners, and similar products.
¢ Implement fall safety precautions because bathing surfaces may be slippery if using

Apply moisturizers frequently and with the correct gentle application technique for the
specific product being used (check product directions).

were effective along with reducing skin scrub-
bing and friction. Use of products that moistur-
ize and protect the skin was recommended.”’
Holistic care also requires interventions to
address and minimize episodes of incontinence,
such as a scheduled toileting program.”’ Other
strategies to prevent skin exposure to urine
or stool include use of containment devices
such as condom catheter, anal pouch, or bowel
management system. If absorptive products
are used, they should wick urine or stool
away from the skin. Recommendations for a
structured skin care regimen include cleaning
the skin daily and after each incontinence epi-
sode using a no-rinse cleanser (not scrubbing
the skin); applying humectants or an emollient

moisturizer; barrier creams; ointments with
petroleum, zinc oxide or dimethicone; or skin
sealant products.”’7? If a fungal infection
is also present, antifungal products will be

required.”%”

Skin failure

As discussed at the beginning of this chapter,
the skin is the largest organ of the body.
Can the skin as an organ fail? The litera-
ture supporting skin failure is very limited.
The concept was first discussed in 1989 by
Goode and Allman, who noted that “multiple/
multiorgan failure is a terminal stage of many
diseases that occurs as the body wastes away.””3
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Itch—scratch-itch cycle

A
>

ltch

v

Scratch

\/

A

e |rritation

e Pain

® Break in skin
* Infection

v

Lichenification (chronic thickening
of the dermis)

These authors concluded that the skin’s suscep-
tibility to failure and death must be considered
in multiorgan death syndrome.”> The term
skin failure was again supported in the litera-
ture in 1991 by LaPuma.”* Patients at the end
stages of life and in the intensive care setting
were the focus of an editorial in 1993 regarding
skin and underlying tissue damage.”” In 1996,

Pruritus is frequently seen in the following
conditions and diseases:

® Brain tumor

e Biliary cirrhosis

* Diabetes mellitus

* Drugs

e |diopathic (has no diagnostic cause)
e Liver disease

* Malignancies

* Multiple sclerosis

Skin: An Essential Organ

Leijten et al. discussed chronic skin failure in
older adults with multiple comorbidities that
can lead to pressure ulcers, especially at the
end of life.”® Hobbs and coworkers discussed
the condition of skin failure in an abstract at a
national program in 2000.”7

The term skin failure has not been clinically
defined or well accepted in the healthcare set-
ting. The first written definition of skin fail-
ure was presented in 2006 by Langemo and
Brown,”® who defined it as an event in which
the skin and underlying tissue die as a result
of hypoperfusion that occurs concurrent with
severe dysfunction or failure of other organ
systems. They further break this definition
down into three types of events that trigger
skin failure: acute skin failure, chronic skin
failure, and end-stage skin failure.”®

e Acute skin failure is an event in which skin
and underlying tissue die due to  hypoper-
fusion concurrent with a critical illness.

e Chronic skin failure is when skin and
underlying tissue die as a result of
hypoperfusion concurrent with an ongoing
chronic disease state.

¢ End-stage skin failure is when skin and un-
derlying tissue die as a result of hypoperfu-
sion concurrent with the end of life.

e Diagnostic testing is currently not avail-
able to detect tissue necrosis in its decisive
stages.

* Polycythemia (itch occurs after a hot
bath)

® Psychological (anxiety disorders)

* Renal failure

e Senile pruritus (idiopathic pruritus in the
elderly)

® Thyroid disorders (improves with treat-
ment)

* Topical infections

17:583-6, 2005.

Adapted with permission from Tomic-Canic, M. “Keratinocyte Cross-Talks in Wounds.” Wounds
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* Manage the underlying disease that
causes the pruritus.

* Use topical emollients and bathing
strategies as outlined in the xerosis
care plan.

* Implement behavior modification
(stopping scratching and breaking the
itch-scratch-itch cycle).

* Keep nails short.

* Wear gloves at night to decrease skin
damage.

* Use cotton sheets, which may be more
soothing to itchy skin.

* Help the patient avoid wearing clothing
that can irritate the skin, such as wool
or other “scratchy” fabrics.

e Limit the indiscriminate use of topical
steroids and antihistamines as their ef-
fectiveness needs further investigation.

Adapted with permission from Gilhar, A., et al. “Ageing of Human Epidermis: The Role of Apoptosis,
Fas and Telomerase,” British Journal of Dermatology 150:56-63, 2004.

Skin changes at life’s end® (SCALE®)

The literature on skin changes at life’s end is
limited. Key opinion leaders convened in 2008
to discuss this important topic. According to
Sibbald and Krasner,”” “General agreement
was reached that like any other organ of the
body, skin is subject to a loss of integrity due
to internal and external insults.” Contrary
to popular myth, not all pressure ulcers are

avoidable. The panel concluded that our
current appraisal of the complex skin changes
at life’s end and terminal pressure ulcers
(including the Kennedy Terminal Ulcer) is
limited. Additional scientific research and the
consensus of expert knowledge is necessary
to assess the important etiological factors of
SCALE, to clinically describe and diagnose
the conditions, and to recommend appropri-
ate pathways of care. Knowledge transfer into

Differentiating between MASD and pressure ulcers in the perineal and genital area

Pain and itching  May be present

Characteristic Moisture-associated derma-
titis (MASD) or incontinence-
associated dermatitis (IAD)

Location Often in skin folds; diffuse

Color Red or bright red

Depth Intact skin to partial-thickness
wound

Necrosis None

Pressure ulcer

Usually over bony promi-
nences; well circumscribed

Red to bluish-purple

Intact skin to partial- or
full-thickness wound

May be present
May be present

Adapted with permission from Gray, M., Bohacek, L., Weir, D., Zdanuk, J. “Moisture vs Pressure.
Making Sense out of Perineal Wounds. JWOCN 43(2):134-42, 2007.
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practice techniques must then be implemented
for improved patient outcomes. This process
must include clinicians, laypeople and policy
makers concerned with the care of people
at life’s end to adequately address the medi-
cal, social, legal and financial ramifications of
SCALE.”” SCALE will be discussed further
in Chapter 24, Palliative care.

SUMMARY

The skin is the largest organ of the body and
commonly the most forgotten. Skin is exposed
daily to environmental irritants and chemicals
as well as physical and mechanical injury, any
of which may lead to impaired skin integrity.

Skin: An Essential Organ

This chapter provided an overview of skin
structure and criteria for a skin assessment
vs. a wound assessment. Identification and
classification of skin tears as an exemplar for
acute traumatic skin injury were also pre-
sented, including skin tear risk factors and
prevention opportunities as well as treatment
strategies. The importance of identifying
common skin conditions in the elderly, spe-
cifically xerosis, pruritus (including the role
of breaking the itch-scratch-itch cycle), and
MASD, is described. The use of moisturizers
in the treatment of these conditions was also
highlighted. Skin failure and SCALEO, two
multifacted subjects regarding dysfunctional
skin processes, were also introduced.

PATIENT SCENARIO

Clinical Data

Mr. TA is an 89-year-old, newly admitted resident of a longterm care facility. He is recently
widowed and can no longer live alone at home. He has mild dementia and needs assistance
with ambulation and activities of daily living. Because he did not always make it to the bath-
room in time, his son suggested that he wear an adult containment brief/diaper. The adult briefs
were not changed regularly, nor was a protective barrier lotion applied. As can be seen in
Figure 4-1A, Mr. TA has moisture-associated skin damage (MASD), or incontinence-associated
dermatitis (IAD), as a result of urinary and fecal incontinence. On his initial skin assessment, a
skin tear is noted on his left forearm over an area of senile purpura (Figure 4-1B). As you recall,
the upper exiremities are the most common place for skin tears. Because part of the epidermal
skin flap is missing but more than 25% of the flap is still present, the tear is documented as a
Payne-Martin category Il skin tear.

Figure 4-1. (A) Incontinence-associated dermatitis. (B) Skin tear. (C) Senile purpura. (Views A and
B, E.A. Ayello. View C, Courtesy B. Beck, RN, WOCN. See color section, Patient scenarios, page C40,
for the color versions of these images.)
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Case Discussion

Mr. TA has several skin care problems that need to be addressed. Because he already has
a skin tear, Mr. TA is assessed as being in group | using the Skin Integrity Risk Assessment
Tool developed by White and colleagues; this means that his skin is vulnerable to developing
additional tears. Implementing strategies to prevent further injury include protecting other areas
of senile purpura (Figure 4-1C) on his arms by encouraging him to wear long sleeves to add a
layer of “padding” to protect his skin. This also has the added benefit of helping him feel more
comfortable as he often complained of feeling cold.

Staff is reminded to implement the facility’s skin tear guidelines, which include attention to
transfer techniques such as not grabbing Mr. TA’s arms when assisting him to get out of bed
or up from a chair and providing adequate lighting so he does not bump into furniture. Using
a no-inse product rather than soap and hot water for bathing, as well as not rubbing the skin
during cleansing, are also part of safe skin handling.

Local care of Mr. TA’s skin tear was also required. After cleansing with normal saline, a soft
non-adherent silicone dressing was placed over the skin tear so that no additional tearing of
the skin would occur during dressing removable. The dressing was held in place with a gauze
wrap. Skin sealants were used over the other areas of senile purpura that were thought to be at
risk. Three weeks after presentation, his skin tear had healed.

The skin damage from incontinence required other interventions as well. First, a toileting assis-
tance program was initiated. Skin surrounding the reddened area was protected with skin sealant
that had no alcohol to prevent any discomfort or pain from product application, and skin barrier
cream was applied. The use of adult briefs was discontinued. No incontinence pads were used
on his bed because moisture-damaged skin may be more prone to pressure ulcer development.
Mr. TA was turned and repositioned every 3 hours, and daily skin assessment was conducted.

Mr. TA required frequent skin care to his sacral area due to his IAD, but after 2 months
the skin healed and a prevention protocol using skin barrier lotion was initiated. Due to the
frequent turning and repositioning as well as ambulation schedule with physical therapy,
Mr. TA remained pressure ulcer free.

1. While bathing a patient, you notice some flakes of skin on the washcloth. Which layer
of the skin is this?
A. Stratum granulosum
B. Stratum spinosum
C. Stratum lucidum
D. Stratum corneum

ANSWER: D. The cells of the stratum corneum can shed and look like flakes during routine

cleaning activities such as bathing.

2. Which of the following is a normal function of the skin?
A. Synthesis of vitamin K
B. Elimination of carbon dioxide
C. Regulation of glucose levels by Langerhans cells
D. Thermal regulation by skin blood flow dilation or constriction

ANSWER: D. Upon stimulus from the hypothalamus, skin blood vessels will either
vasoconstrict (heat needs to be conserved to elevate temperature) or vasodilate (heat needs to
be eliminated to lower temperature) depending on specific needs. Skin can synthesize vitamin
D, not vitamin K. Carbon dioxide is eliminated via the lungs. Glucose levels are regulated by
the islets of Langerhans in the pancreas, not the Langerhans cells in the skin.

(continued)
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3. What is the role of keratinocytes in skin?
A. Differentiation
B. Cross-talk to fibroblasts
C. Participating in BMZ
D. Maintenance and repair of the barrier

ANSWER: D. The entire biology of keratinocytes is dedicated to barrier formation and

maintenance.

4. Which of the following is NOT considered part of a routine skin assessment?
A. Color
B. Turgor
C. Temperature

D. Ankle-brachial index (ABI)

ANSWER: D. ABI is a test used for peripheral vascular disease; it does not tell you about
skin assessment. Answers A, B, and C should all be part of a skin assessment.

5. Which of the following patients is most at risk for skin tear injury?
A. A 22-year-old male following surgery for an inguinal hernia repair
B. A 37-year-old male with a fractured humerus
C. A 64-year-old female 3 days post cataract extraction
D. A 72-year-old female with rheumatoid arthritis on steroid therapy

ANSWER: D. A 72-year-old female is the oldest and least mobile and is receiving steroids,
which are known to further cause thinning of the skin, so she is at highest risk.

6. A partial-thickness skin tear with less than 25% of epidermal flap loss using the
Payne-Martin method would be classified as category:
A. L
B. II.
C. III.
D.IV.
ANSWER: B. Answer A is incorrect because there is no tissue loss in category 1. C is incor-
rect because in category 111 there is complete loss of the tissue flap. D is incorrect because the
Payne-Martin classification system contains no category IV.

7. Which of the following interventions for a resident in a long-term care facility with a
skin tear on the lower right leg should you question?
A. Clean the patient daily using detergent.
B. Pad the wheelchair arm and leg supports.
C. Apply a non-adherent dressing to the skin tear.
D. Encourage the patient to wear soft, fleece-lined pants.

ANSWER: A. Nonemollient soaps should be used instead of detergent, which dries the skin.
The literature suggests that routine every-other-day bathing for elderly people is adequatre
(unless the skin is soiled) and can reduce skin tear injury. Answers B, C, and D are all inter-
ventions to consider as part of a skin tear protocol.

8. Which of the following should be included in the care plan of a person with xerosis?

A. Have the patient shower daily.
B. Use a deodorant soap.
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C. Dry the skin completely with vigorous rubbing.
D. Apply an emollient immediately after bathing.

ANSWER: D. Emollient moisturizers are a cornerstone in the treatment of xerosis. Answer
A is incorrect because daily cleaning of the skin either by showering or bathing is not
recommended as it further dries the skin. Answer B is incorrect because a low pH soap needs
to be used as deodorant soaps have a high pH that makes the skin alkaline. Answer C is
incorrect because rubbing can irritate dry skin.

Which of the following best defines pruritus?

A. Multiple blisters on the skin

B. Traumatic open area on the skin
C. Itchy skin

D. Weepy skin

ANSWER: C. Pruritus is the medical term for itchy skin.

10.

is defined as an event in which the skin and underlying tissue die

due to hypoperfusion that occurs concurrent with severe dysfunction or failure of other

organ systems.
A. Xerosis

B. Skin failure
C. Skin tear
D. Pruritus

ANSWER: B. is the correct definition; Answers A, C, and D refer to other skin injuries or
conditions. Xerosis is dry skin, and pruritus is itchy skin. Skin failure is a new concept in

which the skin dies due to hypoperfusion.
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Objectives

After completing this chapter, you'll be able to:

e describe the physiology of wound healing

e discuss the cascade of wound healing events

® compare acute and chronic wound healing

o| discuss the role of biofilms in wound healing.

WOUND HEALING EVENTS

When a patient experiences tissue injury, it’s
essential that hemostasis is rapidly achieved
and tissue is repaired to prevent invasion
by pathogens and restore tissue function.
The process of wound healing is a complex
sequence of events that starts when the injury
occurs and ends with complete wound clo-
sure and successful, functional scar tissue
organization. Although tissue repair is com-
monly described as a series of stages, in reality
it’s a continuous process during which cells
undergo a number of complicated biological
changes to facilitate hemostasis, combat infec-
tion, migrate into the wound space, deposit a
matrix, form new blood vessels, and contract
to close the defect.

However, wound closure isn’t a marker
of healing completion; the wound continues
to change, in a process called remodeling, for
up to 18 months post closure. During this pro-
longed phase of remodeling and maturation,
the closed wound is still quite vulnerable.

Patient Teaching

Remind your patient that the pro-
cess of wound healing can take
18 months. Although the wound

up fo
may appear fo be closed, changes are
occurring in the underlying tissue. This
means that the wound is still vulnerable to
damage. Tell the patient to seek profes-
sional advice if he or she has any con-
cerns about the wound.

WOUND HEALING CASCADE

The process of healing is usually divided into
four phases—hemostasis, inflammation, pro-
liferation/repair, and maturation/remodeling—
each of which overlaps the others while remain-
ing distinct in terms of time after injury. (See
Sequence of molecular and cellular events in skin
wound healing, page 84.)

83
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Sequence of molecular and cellular events in skin wound healing

Scar remodelin

Four phases of wound healing
1. Hemostasis 3. Proliferation/repair
2. Inflammation 4. Maturation/remodeling




Patient Teaching

Inform your patient that the pro-
cess of hedling is often separated
into four different phases. When a wound is
being assessed, the clinician is looking for
signs of progress as well as deterioration.

Hemostasis

The disruption of tissue following injury
causes hemorrhage, which initially fills the
wound and exposes the blood to various
components of the extracellular
(ECM).! Platelets aggregate and degranulate,
which activates factor XII (Hageman factor),
resulting in clot formation and hemostasis.
Hemostasis stops hemorrhage at the site
of blood vessel damage. This is essential as
it preserves the integrity of the closed and
high-pressure circulatory system to limit
blood loss. A fibrinous clot forms during
coagulation, acting as a preliminary matrix
within the wound space into which cells can
migrate.

After the fibrin clot forms, another mecha-
nism is activated as part of the body’s defense
system—fibrinolysis—in which the fibrin clot
starts to break down. This process prevents
clot extension and dissolves the fibrin clot to
allow ease of further cell migration into the
wound space,” allowing the next stage of heal-
ing to proceed.

matrix

Inflammatory phase

As the fibrin clot is degraded, the capillar-
ies dilate and become permeable, allowing
fluid into the injury site and activating the
complement system. The complement system
is composed of a series of interacting, soluble
proteins found in serum and extracellular
fluid that induce lysis and the destruction
of target cells. C3b, a complement molecule,
helps bind (opsonize) neutrophils to bacteria,
facilitating phagocytosis and subsequent bac-
terial destruction.

Cytokines and some proteolytic frag-
ments that are hemoattractive are also found
in the wound space.” Their abundance and
accumulation at the site of injury initiate a
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massive influx of other cells. The two main
inflammatory cells—neutrophils and mac-
rophages—are attracted to the wound space to
mount an acute inflammatory response.’

Neutrophils appear in a wound shortly
after injury and reach their peak number
within 24 to 48 hours; their main function is to
destroy bacteria by the process of phagocytosis.
Neutrophils have a very short life span: After
3 days without infection, their numbers reduce
rapidly.

Tissue macrophages are derived from
blood monocytes and arrive approximately 2
to 3 days after injury, followed by lympho-
cytes. Like neutrophils, macrophages also
destroy bacteria and debris through phago-
cytosis; however, macrophages are also a rich
source of biological regulators, including
cytokines and growth factors, bioactive lipid
products, and proteolytic enzymes, which
are also essential for the normal healing
process.

CYTOKINES, GROWTH FACTORS,
AND CHEMOTAXIS

Cytokine i1s a broad term that includes such
molecules as growth factors, interleukins,
tumor necrosis factors, and interferons. These
molecules act on a variety of cells by exerting
a wide range of biological functions by means
of their specific receptors on target cells or
proteins. Pathogens, endotoxins, tissue deg-
radation products, and hypoxia are all fac-
tors that stimulate cells to produce cytokines
following injury. The main cellular sources
for these cytokines are platelets, fibroblasts,
monocytes and macrophages, and endothe-
lial cells. These cells are involved in physio-
logical as well as pathological conditions (for
example, tumors), although in wound heal-
ing they play an important role as mediators.
Cytokines regulate cell proliferation, migra-
tion, matrix synthesis, deposition and deg-
radation, and inflammatory responses in the
repair process. (See Major cytokines involved in
wound healing, page 86.)

Immediately after injury, platelet degranu-
lation releases numerous cytokines, including
platelet-derived growth factor (PDGF), trans-
forming growth factor (T'GF), and epider-
mal growth factor (EGF). These cytokines,
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Major cytokines involved in wound healing

Cytokine Cell source
Pro-inflammatory cytokines
Macrophages

Tumor necrosis factor

(TNF-«)

Interleukin-I (IL-1)

Interleukin-6 (IL-6)
PMNss

Interleukin-8 (IL.-8)

Interleukin-y

Anti-inflammatory cytokines

Interleukin-4 (IL-4)
mast cells

Interleukin-10 (IL-10)
keratinocytes

Macrophages, keratinocytes

Macrophages, keratinocytes,

Macrophages, fibroblasts

Macrophages, T-lymphocytes

T-lymphocytes, basophils,

T-lymphocytes, macrophages,

Biological activity

T PMN margination and
cytotoxicity

T MMP synthesis

T Fibroblast and keratinocyte
chemotaxis

T MMP synthesis

T Fibroblast proliferation

T Macrophage and PMN
chemotaxis

T Collagen synthesis
T Macrophage and PMN

activation
| Collagen synthesis
T MMP synthesis

L TNF-a IL-1, IL-6 synthesis
T Fibroblast proliferation,
collagen synthesis

| TNF-a, [L-1, IL-6 synthesis
| Macrophage and PMN

activation

together with other chemotactic agents, such
as tissue debris and pathogenic materials,
attract neutrophils and, later, macrophages.
In time these cells contribute to a larger num-
ber and variety of cytokines, which participate
in the healing process.* (See Patient Teaching:
Normal and abnormal signs of the inflammatory
process.)

Cytokines have diverse effects on the heal-
ing process, interacting in additive, synergis-
tic, or inhibitory ways. (See Major growth factor
families, page 88.) For example, keratinocyte

growth factor enhances the stimulation of
collagenase synthesis exerted by insulin-like
growth factor. TGF is inhibitory to fibroblast
growth in the presence of EGF but stimulates
cell division when PDGEF is present.

Proliferation phase

The proliferation phase usually begins 3 days
after an injury and lasts for a few weeks. This
phase is characterized by the formation of
granulation tissue in the wound space. The new
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Patient Teaching
Normal and abnormal signs of the inflammatory process

* Redness
e Swelling

* Wound breakdown
¢ Bleeding
* Increased pain

Discuss the normal signs of the inflammatory process with your patient:

Clarify that in the early stages of the healing process you would expect the wound to
exhibit these signs. However, advise the patient to seek urgent medical attention if any of
the signs listed below are present, as these may be signs of infection:

* Heat
* Pain

e Pus or unusual drainage
¢ Spreading redness around the wound
¢ Flulike symptoms

@
Keep in mind that the induration,

heat, discomfort, redness, and swelling ex-
perienced during the inflammatory phase
are part of the normal wound healing pro-
cesses and aren't, at this stage, likely to
be due to wound infection. Remember to
share this information with your patients.

tissue consists of a matrix of fibrin, fibronectin,
collagens, proteoglycans, glycosaminoglycans
(GAGsS), and other glycoproteins.S Fibroblasts
move into the wound space and proliferate.
Because the type III collagen in the wound has

| 3

During the first 3 weeks after sur-
gery, the patient is at high risk for wound
dehiscence and evisceration. Advise the
patient that he or she should follow any
postsurgical advice very carefully as the
repaired tissue will not regain its full
strength. The wound is at risk of break-
down if undue pressure is exerted on the
area. For instance, patients who have un-
dergone an abdominal procedure should
support their abdomen with a soft pillow
if they need to cough. They should also
avoid any heavy lifting or exertion as des-
ignated by their physician.

decreased tensile strength, the patient is at risk
for such abnormalities as wound dehiscence
or opening of wound edges in a previously
closed wound that healed by primary inten-
tion. If organs are protruding from the now
opened wound, it’s called evisceration, which is
a medical emergency that requires immediate
surgery.

ROLE OF FIBROBLASTS

Fibroblasts play a key role during the pro-
liferation phase, appearing in large numbers
within 3 days of injury and reaching peak
levels on the 7th day. During this period they
undergo intense proliferative and synthetic
activity. Fibroblasts synthesize and deposit
extracellular proteins during wound healing,
producing growth factors and angiogenic fac-
tors that regulate cell proliferation and angio-
genesis.”

Granulation tissue is comprised of many
mesenchymal and non-mesenchymal cells
with distinct phenotypes, inflammatory cells,
and new capillaries embedded in a loose
ECM composed of collagens, fibronectin, and
proteoglycans.

ROLE OF ECM PROTEINS

ECM consists of proteins and polysaccharides
and their complexes produced by cells in the
wound space. The two main classes of matrix
proteins are fibrous proteins (collagens and
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Major growth factor families

Acute and Chronic Wound Healing

Growth factor family  Cell source
Transforming growth Platelets
factor (TGF) Fibroblasts
TGF-B1 Macrophages
TGF-32

TGF-3

Platelet-derived growth  Platelets
factor (PDGF) Macrophages

PDGF-AA; PDGF-BB; Keratinocytes

VEGF Fibroblasts
Fibroblast growth Macrophages
factor (FGF)

Acidic FGF, Basic FGF, Endothelial cells
KGF Fibroblasts
Insulin-like growth Liver

factor (IGF) Skeletal muscle

IGF-I, IGF-II, Insulin Fibroblasts
Macrophages
Neutrophils

Epidermal growth Keratinocytes

factor (EFG) Macrophages

EGF, HB (Heparin-

binding), TGF-a,

Amphiregulin,

Betacellulin

Connective tissue growth Fibroblasts

Endothelial cells
Epithelial cells

factor (CTGF)
CTGF

Actions

Promotes extracellular matrix (ECM) formation

T Keratinocyte proliferation and migration
T ECM formation

T Collagen synthesis
Mediates action of TGF-s on collagen

synthesis

Chemotactic for fibroblasts

Promotes extracellular matrix formation

T Collagen and tissue inhibitors of
metalloproteinase (TIMP) synthesis

| Matrix metalloproteinase (MMP) synthesis
Reduces scarring

! Collagen ! Fibronectin

Activates immune cells and fibroblasts

T Angiogenesis
T Angiogenesis

T Angiogenesis

T Keratinocyte proliferation and migration
T ECM deposition

T Keratinocyte and fibroblast proliferation
T Angiogenesis

T Collagen synthesis

T ECM formation

T Cell metabolism

elastin) and adhesive proteins (laminin and
fibronectin). In addition, the ECM contains
polysaccharides and
GAGs.

Collagen is the most abundant protein in
animal tissue and accounts for 70% to 80% of
the dry weight of the dermis.” The collagen

molecule consists of three identical polypeptide

called proteoglycans

chains bound together in a triple helix. Made
mainly by fibroblasts, at least 19 genetically dis-
tinct collagens have been identified. Collagen
synthesis and degradation are finely balanced.*

Elastin is a protein that provides elastic-
ity and resilience.” It is composed of fibrous
coils that stretch and return to their former
shape, much like metallic coils. Because of



these properties, elastin helps maintain tissue
shape. Elastin represents only 2% to 4% of the
human skin’s dry weight; it’s also in the lungs
and blood vessels. It’s secreted into the extra-
cellular space as a soluble precursor, tropoelas-
tin, which binds with a microfibrillar protein
to form an elastic fiber network.

Laminin and fibronectin are two fiber-
forming molecules. Their function is to pro-
vide structural and metabolic support to other
cells. Fibronectin is found in plasma and con-
tains specific binding sites on its molecular wall
for cells, collagens, fibrinogens, and proteogly-
cans. It plays a central role in tissue remodeling,
acting as a mediator for physical interactions
between cells and collagens involved in ECM
deposition, thereby providing a preliminary
matrix.

Proteoglycans consist of a central core pro-
tein combined with a number of GAG chains
that may be one or several types. GAGs con-
sist of long, unbranched chains of disaccha-
ride units that can range in number from 10 to
20,000.8 A highly complex group of molecules,
proteoglycans are characterized by their many
diverse structural and organizational func-
tions in tissue. Forming a highly hydrated gel-
like “ground substance,” they can contain up
to 95% (w/w) carbohydrates. Originally, how-
ever, they were thought to contribute to tissue
resilience due to their capacity to fill much of
the extracellular space.

ANGIOGENESIS

Angiogenesis is the formation of new vessels
in the wound space and is an integral and
essential part of wound healing.’ The vascular
endothelial cell plays a key role in angiogen-
esis and arises from the damaged end of vessels
and capillaries. New vessels originate as capil-
laries, which sprout from existing small vessels
at the wound edge. The endothelial cells from
these vessels detach from the vascular wall,
degrade and penetrate (invade) the provisional
matrix in the wound, and form a knob-like
or cone-shaped vascular bud or sprout. These
sprouts extend in length until they encounter
another capillary, to which they connect to
form vascular loops and networks, allowing
blood to circulate. This pattern of vascular
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growth is similar in skin, muscle, and intesti-
nal wounds.

EPITHELIALIZATION

Epithelial healing, or epithelialization, which
begins a few hours after injury, is another
important feature of healing. Marginal basal
cells, which are normally firmly attached to the
underlying dermis, change their cell adhesion
property and start to lose their firm adhesion,
migrating in a leapfrog or train fashion across
the provisional matrix. Horizontal movement
is stopped when cells meet. This is known as
contact inhibition.

WOUND CONTRACTION

The final feature of the proliferation phase
is wound contraction, which normally starts
5 days after injury. Wound contraction
appears to be a dynamic process in which
cells organize their surrounding connective
tissue matrix, acting to reduce the healing
time by reducing the amount of ECM that
needs to be produced. The contractile activ-
ity of fibroblasts and myofibroblasts provides
the force for this contraction. These cells may
use integrins and other adhesion mechanisms
to bind to the collagen network and alter
its motility, bringing the fibrils and, subse-
quently, the wound edges closer. Such con-
traction may not be important in a sharply
incised, small, and noninfected wound; how-
ever, it’s critical for wounds with large tissue
loss. !

Although several theories exist to explain
the wound contraction process, its exact mech-
anism remains unclear. In particular, the type
and origin of fibroblasts that appear in the
wound haven’t yet been determined.!-11-13

The myofibroblast theory suggests that the
contraction force occurs when the movement of
microfilament (actin) bundles (also termed stress
fibers) contracts the myofibroblast in a muscle-
like fashion. Because the myofibroblast dis-
plays many cell:cell and cell:matrix (fibronexus)
contacts, the cellular contraction pulls collagen
fibrils toward the body of the myofibroblast and
holds them until they’re stabilized into position.
This gathering of collagen fibers toward the
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myofibroblast cell “body” leads to the shrinkage
of granulation tissue. The ECM of the wound
is continuous with the undamaged wound mar-
gin, enabling the granulation tissue shrinkage to
pull on the wound margin, leading to wound
contraction. The myofibroblast theory further
proposes that the coordinated contraction (cellu-
lar shortening) of many myofibroblasts, synchro-
nized with the help of gap junctions, generates
the force necessary for wound contraction.'?

The traction theory proposes that fibroblasts
bring about a closer approximation of matrix
fibrils by exerting “traction forces” (analogous
to the traction of wheels on tarmac) on extra-
cellular matrix fibers to which they’re attached.
This theory proposes that fibroblasts neither
shorten in length nor act in a coordinated mul-
ticellular manner (as proposed by the myofibro-
blast theory); rather, a composite force, made up
of traction forces of many individual fibroblasts,
is responsible for matrix contraction. Such trac-
tion forces act as shearing forces tangential to
the cell surface generated during cell elongation
and spreading. According to the traction theory,
the composite effect of many fibroblasts gather-
ing collagen fibrils within the wound is thought
to bring about wound contraction.'*

Patient Teaching

Teach your patient who has a

wound left open to heal (second-
ary intention) that clinicians will be look-
ing for indications that wound healing is
progressing normally:

¢ Healthy pink tissue in the wound bed

* Signs of new tissue growth at the wound
edges

* Decreasing wound size over time

Maturation phase

The maturation phase normally starts 7 days
after injury and may last for 1 year or more.
The initial component in the deposited ECM
is fibronectin, which forms a provisional fiber

Acute and Chronic Wound Healing

network. Other componentsinclude hyaluronic
acid and proteoglycans. The network has two
main roles: as a substratum for the migration
and growth of cells and as a template for sub-
sequent collagen deposition. Collagen deposi-
tion becomes the predominant constituent of
the matrix and soon forms fibrillar bundles
and provides stiffness and tensile strength to
the wound.

Collagen deposition and remodeling con-
tribute to the increased tensile strength of skin
wounds. Within 3 weeks of injury, the tensile
strength is restored to approximately 20% of
normal, uninjured skin. As healing contin-
ues, the skin gradually reaches a maximum of
70% to 80% tensile strength. Different organs
regain tensile strengths to differing degrees.
The remodeling process involves the balance
between the synthesis and degradation of col-
lagen. A range of collagenases regulates the
latter. This process is also characterized by
a gradual reduction in cellularity and vas-
cularity. Differentiation of fibroblasts into
myofibroblasts with resultant apoptosis (pro-
grammed cell death) are also features of tissue
remodeling.!?

| 3

A patient history should always
include information about prior wounds.
Healed wounds never achieve the same
tensile strength as uninjured skin, thereby
increasing the potential for reinjury.

Patient Teaching

Remind the patient that the
wounded area is never as strong
as uninjured tissue so it is always vulner-
able to damage. Simple measures such
as keeping the scar tissue moisturized will
help to optimize the condition of the tis-
sue. Advise the patient to seek help if the
scar begins to break down.




The scar is the final product of wound heal-
ing and is a relatively avascular and acellular
mass of collagen that serves to restore tissue
continuity and some degree of tensile strength

Summary of wound healing
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and function. However, the strength of the scar
remains less than that of normal tissue, even
many years following injury, and it’s never
tully restored. (See Summary of wound healing.)

Hemostasis

Platelets

\/

Inflammatory Phase

Tissue debris and pathogens ————

Proliferative phase
Fibroblasts

\/

Extracellular matrix
(ECM) and granulation tissue

\/

Angiogenesis

\/

\/

Reepithelialization

The following is a summary of the events that occur during the phases of wound healing.

Release cytokines (PDGF, TGF-8, EGF)

Attract macrophages and neutrophils, which
are responsible for:

Responsible for:

ECM comprised of:

Capillary growth info ECM

Migration of marginal basal cells across the
provisional matrix

phagocytosis
producing biological regulators, bioactive
lipids, and proteolytic enzymes.

synthesizing and depositing extracellular
proteins

producing growth factors

producing angiogenic factors.

collagens and elastin
adhesive proteins
fibronectin and lamina
polysaccharides
proteoglycans
glycosaminoglycans.

(continued)
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Summary of wound healing (continved)

»
>

Contraction of fibroblasts and myofibroblasts

Wound contraction

Maturation

H Scar

Resultant scar

»
'

to bring wound edges closer

¢ Collagen deposition and remodeling

* Differentiation of fibroblasts into myofi-
broblasts with programmed cell death
(apoptosis)

Formation of a scar, an avascular, acellular
mass of collagen

@
The width of the resultant scar

of a wound healing by secondary inten-
tion is about 10% of the original defect,
primarily due to the process of wound
contraction, working in conjunction with
proliferation.

Patient Teaching

Inform the patient of the changes

that occur to scar tissue over
time. Initially, the scar may be red and
raised but over time will become paler
and flatten out. This process may take
up to 2 years. Occasionally there may
be signs of abnormal healing, such as a
scar remaining raised or swollen. If this
occurs, the patient should seek further
advice from a healthcare practitioner as
this may indicate hypertrophic or keloid
scarring.

ROLE OF MATRIX METALLO-
PROTEASES IN WOUND HEALING

Proteases, especially the matrix metalloprotei-
nases (MMPs), play essential roles in all phases
of normal wound healing. (See Role of MMPs
in wound healing.) For example, during the
inflammatory phase, damaged extracellular
matrix proteins (such as collagen) must be

Role of MMPs in wound healing

Proteases (especially matrix metallopro-
teinases [MMPs]) play important, benefi-
cial roles in normal wound healing. They
perform the following functions:

e Contract wound matrix through use of
myofibroblasts

* |Implement angiogenesis (breakdown
of capillary basement membrane)

* Migrate cells (epidermal cells, fibro-
blasts, vascular endothelial cells)

* Remodel scar extracellular matrix (ECM)

* Remove damaged ECM (especially dur-
ing the inflammatory phase of healing)
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removed so that newly synthesized collagen
molecules can correctly align with collagen
molecules in the wound matrix, permitting
migration of epidermal cells and fibroblasts
into the wound bed. (See Extracellular matrix
proteins and MMPs: Critical factors for epithelial
migration, angiogenesis, and contraction, page 94.)
To remove damaged collagen molecules, col-
lagenases (see Families of MMPs, TIMPs, and
ADAMs, page 94), make a single cut in collagen
molecules, which permits the gelatinases to
further degrade collagen molecules into small
fragments that are then removed from the
injury area by neutrophils and macrophages.
MMPs also play a key role in angiogenesis by
first degrading the basement membrane that
surrounds vascular endothelial cells (VECs).
This causes new capillary buds to sprout
and “channels” to erode the ECM, through
which the VECs migrate, eventually creating
new capillary arcs. Furthermore, MMPs are
required for myofibroblasts to contract ECM
during the maturation or remodeling phase.
The actions of MMPs are controlled by their
natural inhibitors, the tissue inhibitors of met-
allproteinases (TIMPs).

ACUTE vs. CHRONIC WOUND HEALING

Molecular and cellular abnormalities
in chronic wounds

There would appear to be little consensus
regarding the definition of acute and chronic
wound etiologies. Chronicity implies a pro-
longed or lengthy healing process, whereas
acute implies uncomplicated, orderly or orga-
nized, or rapid healing. Bates-Jensen and
Wethe!® define an acute wound as “a disrup-
tion in the integrity of the skin and underly-
ing tissues that progresses through the heal-
ing process in a timely and uncomplicated
manner.” Typically, surgical and traumatic
wounds, which heal by primary intention, are
classified as acute.

On the other hand, Sussman'® defines a
chronic wound as “one that deviates from
expected sequence of repair in terms of time,
appearance, and response to aggressive and
appropriate treatment.” The Wound Healing

Society uses the definition of chronic wound as
proposed in 1992 by Lazarus and colleagues:
Chronic wounds are wounds that “fail to prog-
ress through a normal, orderly, and timely
sequence of repair or wounds that pass through
the repair process without restoring anatomic
and functional results.”!” Such wounds usually
heal by secondary intention and are associated
with pathology; for example, diabetes, isch-
emic disease, pressure damage, and inflamma-
tory diseases.

Patient Teaching

eTeaching patients the words
used to describe the types of
wound healing (acute, chronic, pri-
mary, secondary) may help them ap-
preciate the time it may take for their
wound to heal.

* Discuss the importance of moist wound
healing to your patients, and inform them
of what factors have been taken into con-
sideration when deciding the most ap-
propriate treatment for their wound.

The physiological differences between
wounds that heal slowly and those that heal
rapidly have been studied in a variety of ways.
(See Imbalanced molecular environments of heal-
ing and chronic wounds, page 95.) One experi-
ment explored the effect of chronic wound
fluid on cell function.!® Researchers cultured
fibroblasts from human neonatal foreskin to
use as a laboratory model of acute wounds.
They then exposed the model to either chronic
wound fluid or a control and found that
chronic wound fluid dramatically inhibited
the growth of the fibroblasts. According to
Phillips et al.,'® these results indicate that the
microenvironment of chronic wounds impairs
wound healing.

Other researchers™” theorize that pro-
longed inflammation is the most significant
factor in delayed healing. Indeed, Hart’
proposes that the prolonged inflammatory
phase is due to the presence of inflammatory
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Extracellular matrix proteins and MMPs: Critical factors for epithelial migration,

angiogenesis, and contraction

Epithelial migration

Epidermal cells at the
leading edge of migrating
sheets secrete several types
of matrix metalloproteases
(MMPs); fibroblasts
migrating through
provisional wound matrix
also secrete MMPs.

Angiogenesis

Endothelial cells secret
MMPs that degrade the
basement membrane
surrounding capillaries,
allowing endothelial cells
to proliferate and migrate
toward angiogenic fac-
tors produced by cells in
ischemic areas.

Contraction

Fibroblasts transform into
myofibroblasts, which
express contractile fibers
and MMPs, and as
myofibroblasts contract,
force is applied to collagen
fibers that reduces the size
of the wound.

Families of MMPs, TIMPs,

Collagenases

* Matrix metalloprotei-
nase (MMP)-1, MMP-8,
MMP-13, MMP-18

e Cut native type | colla-
gen at one site

Gelatinases

°* MMP-2, MMP-9

e Cut type collagen after
collagenses make initial
cut

e Cut native type [V
collagen in basement
membranes

Stromelysins

° MMP-3, MMP-10,
MMP-11, MMP-19

e Cut core protein of
proteoglycans

ADAMs

Metalloelastase/

matrilysin

° MMP-7, MMP-12

e Cut multiple substrates,
including type IV
collagen

Membrane-type

MMPs (MT-MMPs)

o MT-MMPT (MMP-14),
MT-MMP2 (MMP-15),
MT-MMP3 (MMP-16),
MT-MMP4 (MMP-17)

* Attached to plasma
membrane, active

pro-MMPs

Tissue inhibitors of

metalloproteinases

(TIMPs)

e TIMP-1, TIMP-2, TIMP-3,
TIMP-4

e Specific inhibitors for
MMPs

A disintegrin and

metalloproteinase

(ADAM)

e Aggrecanase-1
(ADAM-1)

Tumor necrosis

factor-o (TNF«)

converting enzyme
(TACE)
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Imbalanced molecular environments

of healing and chronic wounds

Healing

wounds
* Functional extra
cellular matrix

(ECM)
* High mitogenic
activity
* Low inflammatory Chronic
cytokines
* Low tprofeose, ‘.Ng;:'\;;:d M
reactive oxygen ama
species (ROS) J H|gPL.|nf|c1mmc1tory
* Mitotically cytokines

* High protease,
reactive oxygen
species

* Low mitogenic

activity

Senescent cells

competent cells

leukocytes, typically neutrophils and their
production of proinflammatory cytokines
that perpetuate inflammation. He also argues
that the release of tissue-damaging protei-
nases, which degrade newly formed tissue,
delay or prevent normal wound healing
processes. In addition to prolonged inflam-
mation, Hart> suggests several other factors
that may induce chronicity, including recur-
rent physical trauma, ischemic reperfusion
injury, subclinical bacterial contamination,
and foreign bodies.

Because chronic wounds are typically
characterized by full-thickness tissue loss,
reepithelialization is prolonged due to the
loss of appendages.> Normally, epithelial cells
require the smooth, moist surface of the base-
ment membrane to move across the wound. In
chronic wounds, epithelial cells latch onto and
pull themselves across the scaffolding of mac-
romolecules of the provisional matrix, such as
laminin and fibronectin.

Wound biofilms

Bacterial biofilms are known to contribute
to numerous chronic inflammatory diseases,
and recent evidence suggests that biofilms also
play an important role in impairing healing
in chronic skin wounds.?’?* Wound bacteria
that grow in clumps embedded in a thick, self-
made, protective, slimy barrier of sugars and
proteins are called a wound biofilm. Biofilms
are defined as complex, dynamic microbial
communities made up of microorganisms
(bacteria and fungi) that synthesize and secrete
a protective matrix that attaches the biofilm
firmly to the wound surface.”> They consist
of a single bacterial or fungal species or, more
commonly, may be polymicrobial, that is, they
contain multiple diverse species that are con-
tinuously changing.?

Biofilms trigger a chronic inflammatory
response that results in the accumulation of
neutrophils and macrophages surrounding
biofilms. The neutrophils and macrophages
secrete high levels of reactive oxygen spe-
cies (ROS) that affect the biofilm and the
surrounding tissue. Inflammatory cells also
secrete high levels of proteases (MMPs and
elastase) that can help to break down the
attachments between biofilms and the tis-
sue, dislodging the biofilms from the tis-
sue.?” However, the ROS and proteases also
damage normal surrounding tissue, proteins,
immune cells, and tissue cells, impairing
healing.

PREDISPOSING FACTORS FOR DEVELOPMENT
OF WOUND BIOFILMS

In vulnerable tissue, biofilms arise from
planktonic bacteria attaching and form-
ing a protective community before they are
killed by the patient’s immune system, by
antibiotics, or by debridement. Thus, gen-
eral conditions that impair the immune sys-
tem or reduce the effectiveness of antibiotic
drugs favor the development of biofilms in
wounds. These conditions include ischemia
or necrosis of tissue; poor patient nutrition;
co-morbidities that impair immune function,
such as HIV, diabetes, major trauma, radia-
tion treatment; or treatment with immune-
suppressing drugs.
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TIME: Principles of wound bed preparation

Clinical
observations

Tissue
Nonviable or
deficient

Infection or in-
flammation

Moisture
imbalance

Edge margin
non-advancing
or undermined

Molecular and cellular
problems

Defective matrix and cell debris
impairing healing

High bacteria counts or pro-
longed inflammation

T Inflammatory cytokines

T Proteases

1 Growth factor activity
Dessication slowing epithelial
cell migration

Excessive fluid causing
maceration of wound

Epidermal margin not migrating

Nonresponsive wound cells
and abnormalities in protease

Clinical actions

Debridement (episodic or continuous)

* Autolytic, sharp, surgical, mechani-
cal, or biological

* Biological agents

Remove infected foci
Topical/systemic
Antimicrobials
Anti-inflammatories
Protease inhibitors

Apply moisture-balancing dressings
Compression, negative pressure, and
other methods of removing fluid

Reassess cause, refer, or consider cor-
rective advanced therapies:
¢ Adjunctive therapies

activities

© International WBP Panel.

* Bioengineered skin
* Debridement
e Skin grafts

ASSESSMENT OF BIOFILMS

In chronic wounds, it can be difficult to
distinguish biofilms from slough. Wound
slough has been described as a viscous, yel-
low, and relatively opaque layer on wound
beds, while biofilm found in wounds can
appear more gel-like and shiny.?® There
is an important link between biofilms and
slough. Biofilms stimulate inflammation,
which increases vascular permeability and the
production of wound exudate and buildup
of fibrin slough.29 Therefore, slough may

indicate that biofilm is present in the wound.
Unfortunately, chronic skin wounds are fre-
quently assessed with standard clinical micro-
biology laboratory assays that are designed to
culture single, planktonic bacteria, and they
do not adequately measure biofilm bacteria.
Currently, the most reliable method to con-
firm the presence of microbial biofilm is spe-
cialized microscopy.’’3* Recently, an analysis
using special cultivation techniques of biopsies
from chronic wounds found that 60% of the
specimens contained biofilm structures in



Clinical
Outcome

Effects of clinical
actions

Restoration of wound base Viable wound

and functional extracellu-  base

lar matrix proteins

Low bacteria counts or Bacterial bal-
controlled inflammation ance and

L Inflammatory cytokines ~ reduced

! Proteases inflammation

T Growth factor activity

Restore epithelial migra-  Moisture
tion, desiccation avoided  balance
Edema, excessive fluid

controlled, maceration

avoided

Migrating keratinocytes Advancing
and responsive wound epithelial
cells margin

Restoration of appropriate
protease profile in wound

comparison with only 6% of biopsies from
acute wounds.”*

MANAGEMENT OF BIOFILMS

Antibiotics and antiseptics kill single bacte-
ria very easily, but the biofilm barrier blocks
most antibiotics and antiseptics from reaching
the bacteria, particularly in the center of the
wound matrix. Wound biofilms are resistant
to antibodies, antibiotics, disinfectants, and
phagocytic inflammatory cells. Wound biofilms
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can be effectively treated by a combination of
debridement and/or cleansing to remove the
biofilms, followed by application of dressings
that block new bacteria from reaching the
wound and killing bacteria left in the wound
bed. These treatments can heal wounds, but
patients must comply with the treatment plan
because biofilms can re-form within a day and
the wound will not heal.

Wound bed preparation
Wound bed preparation (WBP) is a system-

atic approach to correcting the molecular and
cellular abnormalities, which is critical to pro-
moting healing of chronic wounds. Recently,
the concept of WBP has emerged in a sys-
tematic, comprehensive approach to wound
care management that addresses four key
aspects of practice principles: tissue debride-
ment, inflammation/infection, moisture bal-
ance, and edge of the wound (TIME).?® (Sce
TIME: Principles of wound bed preparation.) In
some WBP models, the letter T (for tissue—
nonviable or deficient) has been replaced with
a letter D, for debridement. The four prin-
ciples are then known as DIME?®37 instead
of the TIME.

SUMMARY

The molecular and cellular environment of
chronic wounds differs substantially from that
of acute healing wounds. Specifically, non-
healing wounds have chronically elevated
pro-inflammatory cytokines, which lead to
chronically elevated levels of proteases (MMPs
and neutrophil elastase) and reactive oxygen
species (ROS) that degrade the components
that are essential to healing, such as ECM
components, growth factors, and receptors.
Cells in the base of non-healing wounds often
become insensitive to growth factors resulting
in senesent cells. Clinical studies using topi-
cal application of protease or dressings that
bind proteases or use vacuum-assisted closure
dressings have shown that reversing these
molecular and cellular abnormalities pro-
motes healing of chronic wounds.
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PATIENT SCENARIO

Clinical Data

Mrs. B is 68 years old. She underwent a total abdominal hysterectomy (TAH) for underlying
fibroids. The patient is generally fit and well and other than a high body mass index (>30) has
no underlying health problems. The wound was initially closed by primary infention with subcu-
ticular sutures. However, 14 days after surgery the wound began to shows signs of breakdown
(dehiscence) (Figure 5-1A). Five days later, the wound dehisced (Figure 5-1B).

A -

Figure 5-1. (A) Wound appearance 2 weeks post surgery. (B) Wound appearance at week 3.
(See also color section, Patient Scenarios, page C41, for the color versions of these images.)

The wound would be described as an acute wound because it is a surgical wound. However,
because the wound has decreased tensile strength (approximately 20% of normal, uninjured tis-
sue) due fo the laying down of collagen in the healing process, the wound has broken down or
dehisced. There are no signs of protrusion of any internal organs (evisceration), so there is no
need for immediate surgery. In addition, there is no excessive bleeding so hemostasis has been
established. There are signs of fibrin clots in the wound that may delay healing. Through the in-
flammatory process, cells such as neutrophils and macrophages are attracted to the wound site to
try and destroy bacteria and remove debris such as the dead tissue shown here. In combination
with cytokines, these cells assist with the wound healing process. As healing progressed, new fis-
sue was laid down (known as granulation tissue); this process relies on having an adequate blood
supply, so the wound bed and surrounding skin were monitored for signs of sufficient perfusion.

Case Discussion

Over the next several weeks, the wound decreased in size through the action of both fibroblasts
and myofibroblasts. This process, known as wound contraction, helps to reduce the amount of
new tissue that is laid down in the wound. To assist in the healing process, the wound required a
moist environment fo aid in the debridement of devitalized tissue and to ensure the ideal medium
for cells to be active. Measures were also taken to prevent excess moisture and maceration,
which may lead to further breakdown. An appropriate moisture-balancing dressing was chosen
and the wound observed for signs of healing at the margins as well as the base. The surrounding
skin was protected with a skin barrier to prevent maceration from wound exudate. In addition
to local wound management, Mrs. B was referred to a dietitian for nutritional advice and a
physical therapist for guidance on appropriate activity levels.

The wound did heal but took much longer than normal. The patient was advised that the
resultant scar was vulnerable and may be at risk of breakdown, so careful monitoring of the
wound would be required.
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Immediately following tissue injury, the priority is to:

A. modify the immature scar tissue.

B. achieve rapid hemostasis.

C. rapidly fill the wounded area with granulation tissue.

D. destroy bacteria.

ANSWER: B. Rapid hemostasis is essential as it preserves the integrity of the closed and
high-pressure circulatory system to limit blood loss.

The main mechanism by which chronic wounds fail to heal is believed to be:
A. too rapid progress from hemostasis to maturation.

B. a failure of fibroblasts and myofibroblasts to facilitate wound contraction.
C. a dysfunction of collagen remodeling.

D. a prolonged inflammatory phase.

ANSWER: D. Because chronic wounds contain abnormally high levels of proteinases and
proinflammatory cytokines, prolonged inflammation is believed to be the most significant
factor in delayed healing.

During the proliferative phase, the framework that new tissue grows into is commonly

called:

A. the extracellular matrix.
B. the complement system.
C. chemotaxis.

D. apoptosis.

ANSWER A. New tissue, or granulation tissue, grows into the extracellular matrix, which
is composed of neovascular tissue, collagens, fibronectin, and proteoglycans.
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Wound Assessment
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Objectives

After completing this chapter, you'll be able to:

record.

THE WOUND

Reliable, consistent, and accurate wound
description and documentation are essen-
tial components of a wound assessment. Not
only does it provide objective data to confirm
wound healing, but it can also serve to alert
clinicians about wound deterioration.! Wound
description and documentation also enhances
communication among healthcare providers,
patients, and care settings.”” Assessment of
chronic wounds is important because several
clinical characteristics, such as new or increas-
ing pain, new or increasing cellulitis, new or
increasing purulent or non-purulent drain-
age and significant undermining, have been
reported to constitute a wound emergency.’
The management of acute and chronic
wounds has progressed into a highly focused
area of practice, with physicians, nurses, thera-
pists, and other professionals expanding their
practice in this challenging arena. Care plans,
treatment interventions, case management and

discharge planning, as well as ongoing patient
and wound management, are all based on the

state the reasons for performing a wound assessment

differentiate between partial- and full-thickness injury

list the parameters of a complete wound assessment

describe useful photographic techniques for wound documentation

discuss wound documentation using an electronic medical record and electronic health

initial and subsequent wound assessments.
The total patient assessment, inclusive of any
comorbid conditions and lifestyle, must also
be a part of any comprehensive wound assess-
ment. This chapter addresses the key assess-
ment parameters of a patient with a wound
admitted to any healthcare setting, includ-
ing the importance of a history and physical
examination, how to assess a wound, essential
practice points, and examples of accurate and
thorough documentation tools.

A wound is a disruption of normal anatomic
structure and function.> Wounds are classified
as either acute or chronic. Acute wounds can
be result from trauma or surgery. According to
Larazus and colleagues,’ acute wounds proceed
through an orderly and timely healing process
with the eventual return of anatomic and func-
tional integrity. Chronic wounds, on the other
hand, fail to proceed through this process and
lose the cascade effect of wound healing and
sustained anatomic and functional integrity.
Stated simply, wounds may be classified as
those that repair themselves or can be repaired
in an orderly and timely process (acute wounds)
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and those that don’t (chronic wounds).?> See
chapter 5 for a more detailed description of
wound healing.

In the United States, the Centers for
Medicare and Medicaid Services (CMS) is con-
sidering changing its current definition of a
chronic wound. The current CMS definition
of a chronic wound includes a time frame of
greater than 30 days’ duration for complete
healing.*

The etiology or cause of the wound must
be determined before appropriate interven-
tions can be implemented. In the United
States, states differ as to which clinicians can
legally diagnose and assess the type of wound
or the stage/category of a pressure ulcer, so
check your specific state practice act for your
discipline. Getting the differential diagno-
sis right is not always easy, but learning the
typical characteristics of a wound type can be
helpful. Wounds may have a surgical, trau-
matic, neuropathic, vascular, or pressure-re-
lated etiology. For example, an acute wound
caused by a bite (animal, insect, spider, or
human) needs a different care plan than a
wound caused by a burn. A patient who has
an animal bite may require additional testing
to rule out damage to nerves, tendons, liga-
ments, or bone, as well as determination of
rabies or rabies vaccination status of the ani-
mal and the need for tetanus immunization.>
The pathologic etiology will provide the basis
for additional testing and evaluation to start
the wound assessment process. (See Practice
Point: The nine C’s of wound assessment.)

INITIAL PATIENT ASSESSMENT

Obtain a thorough history and a com-
plete physical examination on every patient
admitted into your care. Obtaining a patient
history provides information on relevant dis-
ease processes, comorbidities, medications
the patient is taking, and family history of
conditions that can impact the etiology of
the wound. In addition, the patient history
may reveal information that explains previ-
ous wound healing concerns, infection, and
other core information needed to develop the
plan of care. A detailed patient medical and
social history should direct additional ques-
tioning on any abnormal lab findings as well
as a history of diabetes, vascular conditions,
or an immune-compromised state. Therapies
received as part of a prior health condition,
such as radiation at the site of a wound,
are also important factors that can contrib-
ute to impaired healing and delay appropri-
ate management strategies.! (See “Radiation
wounds” in chapter 23, Palliative wound
care.) Use the assessment data to determine
whether the wound is healable, non-healable,
or palliative.

Family support and patient and family
functional abilities should be evaluated as well.
Involving other services and/or departments
(for example, social work, case management,
pastoral care) early in the care planning pro-
cess is crucial to developing a comprehensive
plan for the wound patient. Case managers can
be invaluable in determining the continuity of

| 3

Cause of the wound

Clear picture of what the wound looks
like

Comprehensive picture of the patient
Contributing factors

Components of the wound care plan

The nine C’s of wound assessment

Wound assessment is needed for the following nine reasons:

e Communication to other healthcare
providers

e Continuity of care

¢ Centralized location for wound care
information

* Complications from the wound.
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care across healthcare settings by asking the fol-
lowing questions during the initial assessment:

e Can the patient care for himself or herself?

e Is there a caregiver available to assist with
care after discharge?

e Can the patient change his or her own dress-
ings?

* Who will put on and help remove compres-
sion stockings?

¢ Can the patient afford to purchase the neces-
sary wound products/items?

* Does the patient/family know how to care
for the stockings or other equipment?

Asking these questions is vital to conduct-
ing a comprehensive assessment of the wound
patient.

PHYSICAL EXAMINATION

A head-to-toe physical examination should be
performed. Evaluation of the skin, including
any skin folds, pressure points, old scars or
lesions, indications of previous surgeries, and
the presence of vascular, neuropathic, or pres-
sure ulcers, should be noted. The appearance
of the skin, nails, and hair on the extremities
should be assessed. Appraisal of skin color,
temperature, capillary refill, pulses, and edema
are also important elements of a thorough
physical examination.

Different types of wounds require different
considerations. Dehisced surgical wounds may
have opened due to an infection or may heal
poorly due to underlying disease processes,
current medications (such as steroids), or
malnutrition. Hemosiderin staining (reddish-
brown color), caused by the chronic leakage of
red blood cells into the soft tissue of the lower
leg, is a classic sign of venous insufficiency and
often seen in a person with a venous ulcer. If
not managed with compression, this leakage
often leads to venous ulcers. Arterial ulcers
often present with the classic signs of hair loss,
weak or absent pulse, and very thin, shiny,
taut skin. Neuropathic ulcers require intense
evaluation to determine the extent of the neu-
ropathy. Patients with diabetes are prone to
callus formations and pressure points even
when off-loading interventions are in place.
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Both are easily noted on examination. (See
color section, Hemosiderin deposit, page C2.)

In persons with darkly pigmented skin,
early detection of ulceration that relies only
on visual inspection by the clinician to note
erythema and color changes (such as a stage/
category I pressure ulcer) remains a clinical
challenge. The lack of a tool to help clinicians
detect erythema in darkly pigmented skin
hampers early detection of tissue injury. In a
recent study in which 28 of 56 subjects had
darkly pigmented skin, the authors showed
that use of multispectral images of the ulcers
resulted in algorithms that enhanced detection
of erythema in darkly pigmented skin.®

A comprehensive patient examination will
reveal areas of concern for wound development
and can pinpoint wound origins as well as why
healing is not progressing in some wounds.
Based on the comprehensive assessment and the
determination as to whether a wound is healable,
non-healable, or palliative, appropriate goals and
treatment plan can be developed.” Developing
realistic goals and care plans, performing regu-
lar follow-up examinations, and ensuring patient
adherence to the plan of care are all key markers
for successful outcomes. (See chapters on specific
wound types for more details.)

WOUND ASSESSMENT AND
CLASSIFICATION

Wound assessment—a written record and
picture of the current status and progress of a
wound—is a cumulative process of observa-
tion, data collection, and evaluation. As such,
it’s an important component of patient care. A
wound assessment includes a record of your ini-
tial assessment, ongoing changes in and around
the wound, and treatment interventions. The
initial assessment serves as the baseline for

| 3

Because a wound can change
rapidly, it is important to assess wounds
for changes that could signal the need to
modify treatment.®
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future comparisons, with ongoing assessments
occurring regularly and when significant
changes occur throughout the healing process.

Although the frequency of wound assess-
ment is often determined by individual agency
or institutional guidelines, treatment modali-
ties, regulatory guidelines, and wound charac-
teristics also play a role in determining assess-
ment frequency.” According to the most recent
international guidelines, pressure ulcers should
be evaluated at a minimum on admission,
weekly, and with any signs of deterioration.?
Frequency of assessment is also determined by
wound severity, the patient’s overall condition,
the patient’s environment, and the goals and
plan of care.” Acute-care patients often receive
wound assessments daily or with each dress-
ing change. In long-term care facilities, wounds
must be assessed on admission, with each dress-
ing change, and at least weekly.!” Home-care
assessments are usually based on the frequency
of the home visits but often occur weekly and/or
with each licensed nurse visit. Regardless of the
setting, however, the frequency of assessments
should be determined by the wound characteris-
tics observed at the previous dressing change, the

| 4
When to reassess a wound

Assessment provides indicators of success-
ful treatment inferventions and attainment
of achievable outcomes and guides deci-
sions about product changes. Reassess the
patient’s wound:

* before and after any surgical or
specialized procedures

* weekly for a pressure ulcer®

¢ if the wound noticeably deteriorates

¢ if the wound becomes odorous, has
new purulent exudate, or becomes more
painful

* upon observing any other signifi-
cant change in the condition of the
wound,including at time of transfer or
discharge

e after the patient has returned from
another facility.

significance of wound changes from one assess-
ment to the next, as well as on the physician’s
or other practitioner’s orders. Patient interven-
tions should be implemented based on the base-
line and subsequent wound assessment data.
(See Practice Point: When to reassess a wound.)
Although wound assessment needs to be in
compliance with the regulatory requirements
specific to the care setting, no written stan-
dard exists outlining the type and amount of
information to include in a wound assessment.
Likewise, no single documentation chart, tool,
or electronic medical record (EMR) has been
designated as the most effective. Banfield and
Shuttleworth found that wound assessments
were documented significantly more fre-
quently when an assessment chart or form is
used and that using a chart or form improves
the nurses’ assessment skills.!! The best assess-
ment form is one that is used consistently by
the facility’s staff. Forms that can be completed
easily and quickly are more likely to be used on
a regular basis. If the staff finds a form too long
or difficult, that form is less likely to be used.
A minimal wound assessment should include
a thorough assessment of the whole patient,
identification of the cause of the wound, and
wound characteristics such as type of wound,
location, size, depth, exudate and tissue type(s)
present, and periwound condition. (See color
section, Geography of chronic wounds, page C3.)
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CMS's  suggestion for minimal
pressure ulcer assessment for residents in
long-term care facilities includes'©:

Location and staging

Size

Exudate

Pain

Color and type of wound bed tissue
Description of wound edges and
surrounding tissue

Wounds can be classified using several dif-
ferent approaches. The partial- versus full-
thickness model is used primarily by physicians
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and clinicians for wounds other than pressure
ulcers. Damage to the epidermis and part of the
dermis constitutes a partial-thickness wound.
Abrasions, skin tears, blisters, and skin-graft
donor sites are common examples of partial-
thickness wounds. Full-thickness wounds
extend through the epidermis and dermis and
may extend into the subcutaneous tissue, fascia,
and muscle. Partial-thickness wounds heal by
resurfacingor reepithelialization. Full-thickness
wounds heal by secondary intention through
the formation of granulation tissue, contraction
and, finally, reepithelialization, which of course
requires a longer time period for healing.*

The rule of nines

Assessment and Classification
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Pressure ulcers and neuropathic ulcers have
their own staging and classification systems
to indicate the depth of injury and healing
methods. Use the specific system for the type
of wound. (See chapter 13, Pressure ulcers,
and chapter 16, Diabetic foot ulcers, for more
information.)

Assessing the severity of a burn is a two-
part process. Burn injuries are described by the
extent of the body burned using one of several
methods for estimating burn size, such as the
Rule of Nines!? or the Lund and Browder
Chart.!3 (See The rule of nines.) The depth of a
burn injury is described by clinical observation

nines differ between adults and children.

Head = 9%

(front and back) Black = 18%

Right arm = 9% Chest = 18% | Left arm = 9%

Right leg = 18% Left leg = 18%

Adult

The rule of nines estimates the amount of body surface that has been burned. In adults, the
body is divided info sections of 9% or multiples of 9%. The percentages used in the rule of

Perineum = 1%

Head = 18%
(front and back)

Black = 18%

Chest = 18%

Right arm = 9% Left arm = 9%

Perineum = 1%

Right leg = 13.5% Left leg = 13.5%

Child
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of the anatomic layer of the skin involved (for
example, superficial, partial-thickness, full-
thickness, or subdermal burns).

Obviously, there are many parameters to
consider when performing a comprehensive
wound assessment. Each clinical agency needs
to develop a protocol that all clinicians should
learn and follow to ensure consistency of
assessment. Whether using stage/category, or
partial- and full-thickness terminology, the one
constant is clinical assessment. Assessment
data give the healthcare provider a mechanism
by which to communicate, improve continuity
among disciplines, and establish and modify
appropriate treatment modalities.

Elements of a wound assessment

In 1992, Ayello developed a mnemonic for
pressure ulcer assessment and documenta-
tion."* (See Pressure ulcer ASSESSMENT
chart. See also Wound ASSESSMENTS chart,
pagel08.) The mnemonic has been adapted for
use with any type of wound to provide a thor-
ough look at the parameters that complete and
enhance an assessment. It provides a support
structure for clinical decision-making regard-
ing ongoing assessment and reassessment and
may be used in any practice setting according
to the guidelines set up by your facility. This
assessment chart may be used daily, weekly, or
monthly. It’s simple, fast, and can be further
adapted to fit individual use.

LOCATION AND AGE OF WOUND

Wound location should be documented using
the correct anatomical terms—for example,
right greater trochanter rather than right hip.
Include a drawing of the human body, with
the wound’s location noted on the drawing,
in your assessment record to provide complete
admission documentation. If there are two or
more wounds near one another, they should be
labeled and numbered for clarity. It is particu-
larly important to note how long the patient
has had the wound, especially since CMS now
requires that the date of the oldest stage II pres-
sure ulcer be recorded on Minimum Data Set
3.0 (M0300B.3).1> Are you dealing with a new,
acute wound or a wound that has failed to heal
for several weeks or months? Time isn’t the

sole determinant of acute versus chronic wound
status. Although 30 days is often used for des-
ignation as chronic status, the more important
criterion is whether or not the wound is mak-
ing progress toward healing.!>!*

In addition to wound duration, docu-
mentation of the etiology of the wound,
if known, is important. For example, if a
patient reported that she spilled hot coffee
on her amputated stump, causing a blister
that evolved into a full-thickness wound due
to trauma and insufficient arterial supply, it
would be incorrect to classify the wound as a
pressure ulcer.

WOUND SIZE AND STAGE/CATEGORY

The joint National Pressure Ulcer Advisory
Panel (NPUAP)-European Pressure Ulcer
Advisory Panel (EPUAP) classification system8
is only intended for use in staging/categorizing
pressure ulcers. It was revised in 2009 to include
four numerical stages with two additional
categories for use in the United States that
incorporate suspected deep tissue injury and
unstageable ulcers into their own separate cat-
egories.® The staging/categorization system
addresses the depth of tissue damage in numeri-
cal stages/categories I through IV. Any pressure
ulcer covered with eschar or necrotic tissue is
unstageable, including in long-term care where
CMS now requires that it be documented on
MDS 3.0 under the unstageable section MO300F
in the United States.!>!® Reverse staging is no
longer required in the long-term care set-
ting.!>1¢ (See chapter 13, Pressure ulcers.)
Partial-thickness wounds heal fairly
quickly as they involve the epidermis and
extend into, but not through, the dermis.
Full-thickness wounds penetrate through the
fat and involve muscle, tendon, or bone and
take longer to heal. (See Necrotic, unstage-
able pressure ulcer, page 109.) Use the correct
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Even though an ulcer is necrotic
and unstageable, you still need to docu-
ment the wound size for length, width,
and percent and type of tissue present.
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Pressure ulcer ASSESSMENT chart
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PATIENT’S NAME: AGE:

DATE: TIME:
A Anatomic location of wound
Q Sacrum
QEbow QR OL
Q Trochanter QR QL Q Incisional
Qlschivom QR QL Q Other
QHeel QR QL
Q Lateral malleolus QR QL
Age of wound
_ daysor ____months patient has had the pressure
ulcer
___ Date of oldest stage Il pressure ulcer (MDS 3.0)
S size
cm length cm width cm depth
Shape
Q Oval Q Round
Q Other
Stage/Grade/Category
Pressure ulcer
al al am aiv
Q sDTl

Q Unstageable—Unable to determine stage; ulcer is
necrotic

Wagner ulcer grade for neurotrophic

ulcers:

Qo a1l 12 a3 a4 asb

S sinus tract, tunneling, undermining, fistulas
Q Sinus tract, tunneling (narrow tracts under the skin) at
o'clock___cm

0 Undermining (bigger area [than tunneling] of tissue
destruction—area is more like a cave than a tract)

E exudate

Color

0 Serous 1 Serosanguineous
Q Sanguineous O Green Q Brown

Amount
Q Scant O Moderate  Q Large

Consistency
Q Clear Q Purulent

S sepsis

0 Local QO Systemic O None

S surrounding skin

Q Dark O Discolored  Q Erythematous
Q Intact O Swollen

Q Other

Ulcers,” Decubitus 5(7):53-4, July 1992.

NUMBER OF PRESSURE ULCERS:

© 2011, Baranoski , Ayello. From Ayello, E. “Teaching the Assessment of Patients with Pressure

aM QaF

M margins

Q Attached (edges are connected to the sides of the
wound)

Q Not attached (edges aren’t connected to the sides
of the wound)

Q Rolled (edges appear rounded or rolled over)

Maceration

0 Present 0 Not present

E erythema

0 Present O Not present

Epithelialization

0 Present O Not present

Eschar (necrotic tissue)

Q Yellow slough Q Black Q Soft

Q Hard Q Stringy

Area around eschar is:

QDry QO Moist Q Reddened

N necrotic tissue
0 Present  Q Not present
Nose

Q Odor present 0 Odor not present
3 1 (Ll A v 1

Neovasculari:
0 Present O Not present
T tissue bed

Q Granulation tissue present
0 Not present

are visible)

Tenderness to touch

Q No pain

0 Pain present

Q On touch

Q Anytime

Q Only when performing ulcer care
Patient getting pain medication:
QO Yes QNo

Tension

Q Tautness, hardness present
0 Not present

Temperature

Q Skin warm to touch
0 Skin cool to touch
2 Normal
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Wound ASSESSMENTS chart

PATIENT’'S NAME:

ASSESSMENT DATE:
Wound etiology:
Q Surgical  Q Arterial Q Venous

Q Pressure ulcer A Neurotrophic/DM ulcer
0 Skin tear Q Trauma Q Other

A anatomic location of wound

Q Upper/lower chest Q Abdomen
QBack OHead QEar QR QL

QO Sacrum QA Coccyx Qlschivom QR QL
Q Trochanter QR QL

QElbow OR QOL OAm QR QL

Oleg QR QL QFoot QR QL
QHeel QR QL

Q Lateral malleolus QR QL

Q Medial malleolus QR QL

Age of wound

0 Acute—Date of onset:
Q Chronic—Date of onset:
S size, shape, stage

cm L cm W. cm Depth
Shape
Q Oval QRound QA Irregular
Q Other
Stage

Stage of pressure ulcer

Qal all all AV Qunstageable QO sDTI
Wagner ulcer classification

Q0 Q1 O2 O3 a4 Qs

S sinus tract, tunneling, undermining, fistulas
Q Sinus fract Q Tunneling

Q Undermining Q Fistula QO None

Located at _ o'clock, cm depth
E exudate

Amount:

Q None Q Scant QO Moderate

0 Large

Color: O Serous

0 Serosanguineous 1 Sanguineous
Consistency: Q Clear Q Purulent
Odor: Q Present

S sepsis

Q Systemic QO Local O Both 0 None
S surrounding skin

O Intact O Erythematous QO Edematous
Q Induration O Warm Q Cool

O Discolored QO Dry Q Other

M Maceration

Q Not present

0 Present: cm,

location

E edges, epithelialization

Q Edge attached QA Edge not attached
Q Edges rolled

© 2011, Revised Baranoski & Ayello.

Wound Assessment

AGE:
REASSESSMENT DUE DATE:

Q Surgical incision approximated

Q Surgical incision open

Q Sutures/staples intact

Q Epithelialization present: cm
Q Epithelialization not present

N necrotic tissue

0 Not Present QO Present

Type

Q Yellow slough % QBlack %
Q Soft O Hard QO Stringy

Percentage of wound (check closest percentage):

Q0 100% of wound Q0 <75% Q>75%
Q<50% Q>50% Q<25% Q>25%
QOther: %

T tissue of wound bed
Q Granulation not present
Q Granulation present
Tenderness or pain

(0 being no pain, 10 being intense pain)
Pain scale score

0123 45678910
Circle appropriate number

Pain present:

Q on touch O anytime

Q only when performing wound care

Q during dressing change

Q other (specify)

amount%

Pain management: Specify method
0 Not effective  Q Effective

S status
Wound status: Initial assessment date
Q Improved: date
Q Unchanged: date
Q Healing: date
Q Deteriorating: * date
*Notify physician
Q Supportive therapy
Q compression O offloading
Q pressure redistribution devices
Q other
Q Patient’s perception on quality of life
Q Case management/social services needs
Q Nutrition consultation requested
Q PT/OT
Q Referral to other departments
Initial assessment:

Signature Title
Date

Reassessment:

Signature Title
Date
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Necrotic, unstageable

pressure ulcer

Shown here is a pressure ulcer that's
unstageable because its base is covered
with eschar. Be sure to measure the pres-
sure ulcer’s length, width, and percent
and type of necrotic tissue. Document
your findings.

classification/staging system for the specific
wound type, for example, Meggitt-Wagner
for diabetic ulcers (see chapter 16, Diabetic
foot ulcers), CEAP (clinical, etiology, anat-
omy, pathophysiology) for venous (see chap-
ter 14, Venous disecase and lymphedema
management), or Payne-Martin for skin tears
(see chapter 4, Skin: an essential organ).

WOUND MEASUREMENT

Measurement of a wound is an important
component of wound assessment and provides
valuable information on wound progression
or non-progression as well as assessment of the
effectiveness of clinical interventions. Wound
measurement is particularly important in
determining clinical effectiveness for research
purposes. Consistency and accuracy in how
the wound is measured are important for
determining changes in the wound over time
and for comparing the effectiveness of vari-
ous treatments. Consistency is best assured
when the agency develops and disseminates
a protocol for wound measurement that staff
can follow. It is also important to use consis-
tent patient positioning every time a wound is
measured.?

Wound measurement methods can be sim-
ple or sophisticated, two-dimensional (wound

109

surface area) or three-dimensional (wound
volume). A variety of systems are used to mea-
sure wounds and assess healing. These include
wound tracing, width and length measure-
ments, computerized wound-documenting
systems (which can be one-, two-, or three-
dimensional), and digital photography."17 A
new hand-held portable device that combines
a digital camera with a scanner unit that plugs
into a standard personal digital assistant has
reportedly been useful in the community set-
ting for assessment and documentation of
venous and diabetic ulcers.!

Changes in wound measurements, such as
a decrease in size, are used as an indicator of
healing. Surgical incisions can be measured
using length (for example, “incision line is 8 cm
long”). Wounds should not be measured using
objects, such as a dime or half-dollar, but rather
should be measured in centimeters or millime-
ters depending on the size of the wound.

Area
The simplest and most common method of
wound measurement is the linear method
using a paper or plastic ruler marked in centi-
meters and millimeters. The NPUAP Position
on Wound Area Measurement, outlined in
a 2008 study by Langemo and colleagues,'®
is to measure the greatest head-to-toe length
and the greatest side-to-side width perpendi-
cular (90-degree angle) to each other.!” If this
method is used consistently, then measure-
ments over time should become more reliable
and comparable. (See Wound measurement,
page 110.) Linear measurement is inexpen-
sive, readily available, causes little to no
discomfort, and is used frequently by most
clinicians.’®2 However, use caution with this
method, as it assumes that the wound area is
a rectangle or square, which is rarely ever the
case, and nearly always overestimates the size
of the wound.”! Regardless of which method
is used, what’s most important is to have an
agency protocol that the staff understands and
that is being implemented consistently.
Another way to measure area is to multiply
length by width in square centimeters (cm?).
This adds a third dimension of depth, which
is then added to the linear measurement if
desired. 222 If the wound is open, depth can be
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Wound measurement

Linear measurements of a wound should
be taken at the greatest length head-
to-toe and the greatest width side-to-side,
with measurements taken perpendicular
to each other (90-degree angle), as
shown below.

assessed by placing either a clean cotton-tipped
applicator or a centimeter measuring device
into the deepest part of the wound, marking
it, and then measuring it upon removal. (See
Determining wound depth.)

Planimetry is a method where a wound
tracing is made on metric graph paper with
a 4-cm or 8-cm grid. The completed squares,
within the traced wound edges, are then
counted to yield an approximate area in square
centimeters.”> Minimal training is needed to
use this method, the acetate tracing medium
is inexpensive and disposable, and the wound
area can be determined immediately.’!

The area of a wound area can also be mea-
sured non-invasively by stereophotogrammetry
(SPG), using a digital camera and computer
software. A target plate is placed within the
plane of the wound to be photographed. The
digital photo is then downloaded to the com-
puter screen where the wound edges are traced,
along with the length and width, using a com-
puter-pointing device or mouse. The software
automatically calculates the area as well as
the length and width.?! A color picture of the
wound along with the measurements taken
during each visit can be printed on a chart sheet
for the patient record. This method allows for

Determining wound depth

The depth of a wound can be measured
by placing a clean cotton-tipped applica-
tor, into the wound and comparing the
marked area against a centimeter mea-
suring device.

Evidence-Based Practice

Using SPG to measure wounds
is the most accurate and reli-
able method. Digital planimetry
has fairly good reliability.21.24

accurate, reproducible measurements of irreg-
ular wounds and is noninvasive.” >

Volume
As most wounds extend below the skin sur-
face, they are three-divmensional, generally
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irregular, and, at times, cone-shaped. To that
end, volume becomes an important variable
and needs to be calculated. The most com-
monly used technique to assess wound volume
is to measure the three dimensions of length,
width, and depth and multiply those measure-
ments by one another (L x W x D = volume
cm?).22 Caution should be used, however, as
this equation assumes that the base and surface
area are the same size, which is generally not
the case. The net effect is overestimation of
wound volume.

Other techniquesinclude molds, fluid instil-
lations, the Kundin device, and SPG. Molds
and fluid installations are imprecise and time-
consuming, uncomfortable for the patient, and
can potentially contaminate the wound.”® The
Kundin device is a plastic-coated, disposable,
three-dimensional gauge with three arms for
measuring length, width, and depth.?”> Wound
volume is calculated via a mathematical for-
mula that assumes the shape of the wound lies
somewhere between a cylinder and a sphere.”
Measuring volume using the Kundin device
is a convenient, relatively inexpensive, user-
friendly technique.”> As mentioned previ-
ously, SPG measures the depth and area of a
wound and inputs that information into soft-
ware that calculates wound volume using the
Kundin device formula. In one study, SPG was
found to have the greatest reliability and least
error of measurement.””> When the Kundin
device and SPG were compared using wound
models, SPG was the more accurate method.
However, more research is needed.

SINUS TRACTS, UNDERMINING, AND FISTULAS

Sinus tracts/tunnels, undermining, and fis-
tula formation delay the healing cascade.
Intervening early with the appropriate medi-
cal, surgical, and nursing actions is paramount
to healing these complicated wounds.

Sinus tracts

A sinus tract (or tunnel) is a channel that
extends from any part of the wound and may
pass away from the wound through subcu-
taneous tissue and muscle. The channel or
pathway, together with the wound itself,
involves an area larger than the visible surface
of the wound. The sinus or tunnel will result
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in dead space and has a potential for abscess
formation, further complicating the healing
process. Sinus tracts are common in dehisced
surgical wounds and may also be present in
neuropathic wounds, arterial wounds, and
pressure ulcers. Documenting sinus tracts is
an important element in assessment because
it enables the clinician to evaluate potential
treatment interventions and to identify rea-
sons for non-healing. Treatment interventions
involve loosely packing the dead space with
an appropriate dressing to stimulate granu-
lation tissue production and the contraction
process. Document what goes into the tract to
see that it is removed during dressing changes.
The goal is to close the sinus tract first, while
allowing the outside of the wound to remain
open and fully heal.

Measurement of a sinus tract can be made
by inserting a clean cotton-tipped applicator, a
centimeter measuring device, or a gloved fin-
ger into the bottom or end of the tract, mark-
ing it, and then measuring it upon removal.
This must be done very carefully to avoid
injury during measurement. (See Determining

wound depth.)

Undermining

Undermining is tissue destruction that occurs
around the wound perimeter underlying intact
skin; in these wounds, the edges have pulled away
from the wound’s base. (See Undermining, page
112.) Pressure ulcers that have been subjected to
a shearing force often present with undermining
in the area of the greatest shear. Undermining
is also seen when the opening of the wound is
smaller than the affected tissue below the dermis
and in desiccated wound beds.

Documentation of the location and amount
of undermining is important. Clinicians can
document using the clock figure, with the head
as the 12 o’clock position (for example, “under-
mining from 2 to 6 o’clock, measures 3 cm”)
or using percentages (for example, “75% of
the wound has undermining measuring 2 cm
from 12 to 9 o’clock”). Undermining may also
be more extensive in one part of a wound than
another. This, too, should be documented
appropriately. Interventions include loosely
packing or tucking all undermined areas to
prevent buildup of debris and dead tissue
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Undermining

Undermining, shown in the photographs
below, is tissue destruction that occurs
around the wound perimeter underlying
intact skin.

and applying an appropriate dressing, such as
hydrogel, gauze, or alginate dressing.

The degree of undermining can be measured
using the same method as for sinus tracts.

Fistulas

Fistulas can develop in surgical wounds and
in deep, severe pressure ulcers. A fistula con-
nects viscous organs together (for example,
a rectovaginal fistula) or connects a viscous
organ to the skin (for example, an entero-
cutancous fistula).?”> Fistulas are named by
using the point of origin, such as the rectum,
and the point of exit, such as the vagina.
Management of a patient with a fistula is

complex and intense and demands critical
thinking and technical skills.”® Fistulas can
take weeks or months to heal. The presence
of feces in the area of a fistula is a significant
concern. In addition, the patient with a fistula
is often malnourished and may require weeks
of intense nutritional therapy to improve his
or her condition. (See chapter 19 for more on
fistulas.)

EXUDATE AND ODOR

Exudate is accumulated fluids in a wound;
these fluids may contain serum, cellular
debris, bacteria, and leukocytes. Exudate may
appear as dry, dehydrated, dead, or nonviable
tissue (non-draining) or be moist and drain-
ing. Exudate assessment includes noting the
amount (small, moderate, large), color, con-
sistency, and odor.?® Certain microorganisms,
such as Pseudomonas aeruginosa, have a char-
acteristic odor. (See Classifying exudate. See
also LOWE®© skin barriers for wound margins:
20-second enablers for practice, page 114.)
Exudate may be serous (clear or pale yel-
low), serosanguineous (serous or blood tinged),
sanguineous (bloody), or green brown. The
consistency may be thick, milky, or purulent.

SEPSIS

Sepsis or bacteremia is caused by anaerobes
and gram-negative bacteria and can occur in
any susceptible wound. Assessment for the
presence of sepsis should include consider-
ation of erythema, warmth, edema, purulent
or increased drainage, induration, increased
tenderness or pain, and crepitus or fluctu-
82728 1f sepsis is present, it’s important
to determine whether the infection is local or
systemic. Interventions are based on accurate
assessment and laboratory support.

The best method to culture a wound to
determine the presence of sepsis remains
controversial. Typically, tissue biopsy fol-
lowed by fluid aspiration is the gold stan-
dard. These options may not be available in
all settings, however, and many clinicians
lack the skill necessary to perform them.
The swab method, in which the wound must
be cleaned and thoroughly dried prior to
swabbing for a culture, continues to be used

ance.
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Classifying exudate

Wound exudate can be classified in two
ways—by type or amount.

Type (color and consistency)

Exudate may exist as a single form or in
combinations (for example, serosanguin-
eous):

* Serous or clear fluid

* Sanguineous for blood

* Purulent pus made up of inflammatory
cells and tissue debris that can result
from infection or an inflammatory
process

Amount

The amount of exudate may indicate

that the cause of the wound has not

been treated (for example, edema due to
venous insufficiency), that congestive heart
failure is present (look for bilateral in-
volvement and extension above the knee),
that low albumin levels have occurred
(malnutrition, kidney or liver disease), or
that infection is present (check for signs or
symptoms). Amounts of exudate include:

° none

* small—there’s just a detectable dis-
charge when the dressing is removed,
less than 33%

* moderate—exudate is covering less
than 67% of the dressing surface

* large—exudate is covering more than
67% of the dressing surface.

in many settings. After first cleansing the
wound, culture viable tissue in the wound
bed to identify the presence and type of
microorganisms.”’ Culturing of wounds is
important in determining whether infection
is present. Malodorous wounds should also
be documented. However, make sure the
odor is from the wound—not the dressing
change, which is a common mistake. The
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clinician must first cleanse the wound prior to
assessing and documenting malodor. Certain
organisms—such as Pseudomonas—have a
distinct odor that is easily recognized by
the trained clinician. (See chapter 7, Wound
bioburden and infection, for more detailed
information on infection and culturing.)

SURROUNDING SKIN/PERIWOUND

The skin surrounding a wound also provides
valuable information to the assessing clinician.
Erythema and warmth may indicate inflam-
mation, cellulitis, or infection. Interruptions
in periwound skin integrity (denudation,
erosion, papules, or pustules) may indicate
allergic reactions to tape or dressing adhesive.
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Cleanse the wound prior to
assessing for malodor. Remember that
not all odor indicates infection; certain
dressings develop a distinct odor when
exudates inferact with them (for example,
alginates). Odor may also indicate the
need to change the dressing more often.

Moisture-associated skin damage caused by
wound drainage can lead to maceration of the
periwound skin. Maceration or desiccation
may be a sign that the dressing is too moist
or too dry for the amount or type of exudate.
Ensure that the dressing used can adequately
absorb the amount of drainage present with-
out having to be changed frequently. Palpation
should be done with the fingertips around a
wound surface. This may reveal induration
(hard to touch) or fluctuance (bubbly, fluid
wave), which are abnormal fluid accumula-
tions indicative of further tissue damage or
abscess. Although new research provides us
with a different understanding of where the
wound ends*’ and the surrounding skin begins,
assessment of surrounding tissue does provide
useful information for the ongoing evaluation
and future wound-care interventions.
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LOWE® skin barriers for wound margins:

20-second enablers for practice

Exudate may indicate that the cause of the wound has not been treated (for example, edema
due to venous insufficiency), congestive heart failure is present (look for bilateral involvement
and extension above the knee), low albumin (malnutrition, kidney or liver disease), or infec-
tion (check for symptoms or signs).
Periwound skin needs protection from exudate by using absorbent dressings over the

wound and protecting the periwound skin. You can choose from four ways to protect the ex-
ternal skin of a wound. Try using this memory jogger to remember them: LOWE® (from Old
English, meaning to approve of, prompt, or to humble oneself).

e Skin preparation etc.

Ointments
e  Petrolatum
e  Zinc oxide

Windowed dressing

*  Framing of wound
margin with protective
adhesive
— Hydrocolloid
—  Film
— Acrylate
—  Silicone etc.

External collection devices

reactions

Relatively cheap and easy
to apply

Provides a good scal
around the wound edge

Some products facilitate
visibility of the wound
margins

External pouching may
help in locations where
an external seal is difficult
(e.g., perirectal area)

Type Advantages Disadvantages
Liqui‘d film Trcjuisparent stllrface that g o ckin scalants may
Forming acrylate resists remova evaporate and dry out

* Nosting Low incidence of e Lack of availability on some

institutional formularies

*  Petrolatum liquefies with
heat

e  Zinc oxide ointment does
not allow visualization of
underlying wound margin

*  Ointment vehicle may
interfere with the action of
ionized silver

e Reactions to the adhesive can
occur

e If seal is compromised,
moisture may accumulate
under the dressing

*  Devices need to be monitored
for external seal

Note: These devices do not replace
a search for the cause of the excessive
exudate and the need to correct the
cause.

©2006, Ayello & Sibbald. All rights reserved.

Ayello, E.A., and Sibbald, R.G. LOWE® “Skin Barriers for Wound Margins: 20 Second Enablers for Practice.”
Advances in Skin & Wound Care 19(5):237, 2006.
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MACERATION

As stated above, moisture-associated skin
damage from wound exudate may cause mac-
eration of the periwound skin. Maceration is
a softening of the skin surrounding a wound
caused by excess drainage or pooling of fluid
on intact skin and appears as a white, water-
logged area. It may be caused by inadequate
management of exudate or an increase in
exudate due to changes in the wound tissue.
Maceration may be prevented by using an
appropriate barrier cream around the wound,
changing the dressing more often, or selecting
a more absorbent dressing. (See color section,
Maceration, page C3.)

EDGES AND EPITHELIALIZATION

Epithelialization is the regeneration of the
epidermis across a wound surface.”®> The epithe-
lial wound edge is continuous and often difficult
to see. As wound migration proceeds from the
edges toward the center, the portion covered
with epithelium appears pearly or silver and
shiny. Because it is thin and fragile, this area is
easily damaged. The edge of a wound may be
attached to the wound bed, unattached (under-
mining), or rolled inward. (See color section,
Wound edges with epithelialization and Rolled
edges, page C4.) Wound edges should be assessed
as part of a thorough evaluation of the wound.

Examining the wound edges may reveal
whether the wound is acute or chronic and can
often provide clues as to the wound’s etiology.
For example, a wound with inflamed edges or
violaceous with undermined borders may indi-
cate pyoderma gangrenosum. A wound with
edges rolled inward may be too dry, causing
the wound edges to seeck more moisture from
the wound bed. A wound that is covered in
necrotic tissue, desiccated, or deprived of oxy-
genation will exhibit poorly defined wound
margins.”

Epithelialization can also occur in the
middle of a wound bed if hair follicles or new
cell growth is present. The appearance of new
tissue at the wound edge can be measured in
centimeters or by the percentage of wound
coverage (for example, “0.3 cm of epithelial
tissue surrounds the wound” or “wound is
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25% epithelialized”). The degree of epithelial-
ization is often overlooked.

| 3

Be sure to assess and record the
wound'’s epithelialization.

NECROTIC TISSUE

Necrotic tissue is dead, devitalized, avascular
tissue that provides an ideal medium for bacte-
rial proliferation and may inhibit healing. It’s
a well-known theory that wound healing is
optimized when all necrotic tissue is removed
from the wound bed. Necrotic tissue may
present as yellow, gray, brown, or black. As it
becomes dry, it presents as thick, hard, leath-
ery black eschar.”? Yellow, stringy necrosed
tissue is referred to as slough.”?> Document
the type and percent of necrotic tissue in the
wound bed. For example, the wound bed
may be 100% necrotic or 25% granular with
75% necrotic tissue. (See color section, Wound
terminology, page C5.)

WOUND BED TISSUE

The wound bed tissue reveals the phase and
progress of wound healing through observa-
tion of its color, degree of moisture—a moist
wound bed facilitates movement of fibroblasts
and macrophages, as well as collagenase, and
other chemicals, across the wound bed, result-
ing in healing—and amount of epithelializa-
tion.”»* The wound bed may be pale pink,
pink, red, yellow, or black. Clean, granular
wounds are typically described as red, and
wounds with devitalized slough are described
as yellow. Brown and black wounds are typi-
cally those with necrotic tissue or eschar or
desiccated tissue; these wounds need to be
debrided because this type of tissue slows the
healing process.”?

Is the wound bed moist or dry? The pres-
ence of moisture or dry tissue will guide you in
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selecting the right dressing to create an envi-
ronment that supports healing. Do you see new
tissue growth—epithelialization at the wound
edges or within the wound bed? Is granulation
tissue present—that is, beefy red tissue with a
granular or gritty appearance?

Documentation should be based on your
observations.’! Ts the wound 100% granular
tissue, or is it 25% filled with slough (yellow
tissue) or necrotic (dead) tissue? All three tis-
sue types can be found in the same wound,
and assessing the amount of each type of tis-
sue will help you determine the appropri-
ate treatment and document the outcome of
care based on improvement or deterioration,
as indicated by wound tissue characteristics.
Outcomes can then be tracked by percent-
age of improvement toward a clean granular
wound bed (for example, “the wound pro-
gressed from 75% necrotic tissue to 100%
granular tissue”).

Tenderness to touch or the amount of pain
the patient reports—both in the wound itself
and in the surrounding tissue—are also essen-
tial parts of your assessment. Wound pain is
one of the secondary signs of infection. It’s
important to differentiate between constant
and episodic pain (such as pain that occurs
only with dressing changes). Use a validated
pain assessment scale accepted by your facility.
(See chapter 7, Wound bioburden and infec-
tion, and chapter 12, Pain management and
wounds.)

Assessing and measuring healing

Although wound assessment and measure-
ment are important, so is documenting wound
healing. There is growing research on the best
ways to determine the healing rates of differ-
ent types of chronic wounds (pressure, venous,
and diabetic neuropathic ulcers) as well as
expected healing rates at 4 weeks.’? 33 The
NPUAP-EPUAP 2009 clinical practice guide-
lines state that, for a pressure ulcer, one should
“expect some signs of healing in most indi-
viduals within two weeks.”® A variety of tools
are available to assess and document healing
in clinical practice, including the Pressure Sore
Status Tool (PSST);>*% the Pressure Ulcer
Scale for Healing (PUSH),?¢ and the Toronto

Symptom Assessment System for Wounds
(TSAS-W).37

Originally developed for pressure ulcers,
the PSST has been revised by the author,
Dr. Barbara Bates-Jensen, to be used for all
wounds and is now referred to as the Bates-
Jensen Wound Assessment Tool (BWAT).3®
The BWAT includes 13 wound factors to be
tracked over time, each of which is scored
numerically. Wound location and shape are
not scored. The total of the 13 factors reflects
overall wound status.*®

The PUSH tool, developed and revised
by the NPUAPJ® has been validated by
research. This tool allows for the quick and
reliable assessments necessary to monitor
pressure ulcer healing over time and should
be used at least weekly.3>3 Three scores are
developed: one is for surface area (L x W),
one indicates drainage amount, and the third
is for tissue type. The total score, which is
the sum of these three factors, is plotted on
a healing record (or graph) to depict healing
over time. Although originally developed by
the NPUAP to quantify healing in pressure
ulcers, a recent study by Hon and colleagues*’
provides evidence that this tool is valid for
monitoring and evaluating the progress of
venous and diabetic ulcers.

The TSAS-W, which can be completed
by either the patient or caregiver,”’ quanti-
fies 10 wound-related symptoms. The patient
or the caregiver ranks each symptom from
0 to 10. In a test on 531 patients, this tool was
found to be useful for all wound types.

Another tool is the DESIGN from Japan,
which is used to classify severity and monitor
healing of pressure ulcers. The tool uses six
factors to classify and assess healing: depth,
exudate, size, infection, granulation, necrosis.
Reported inter-rater reliability is good with
both patients and photos, and there is very
good correlation with the BWAT.*!

WOUND DOCUMENTATION
ESSENTIALS

Documentation is an essential component of
wound assessment. Every wound assessment
should be documented thoroughly, accurately,
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and legibly, with an accompanying signature
as well as the date and time of the assess-
ment. Wounds should be documented on the
patient’s admission, weekly, with each dress-
ing change, upon any significant change in the
wound, and upon discharge.

As mentioned earlier, the initial assess-
ment and documentation become a base-
line comparison for all future assessments.
It is recommended that each clinical agency
have a consistent chart form and format for
wound documentation. All facilities should
follow the wound assessment policy as deter-
mined by their setting-specific regulations.
These include the mandated Outcome and
Assessment Information Set (OASIS)* for
home care or the MDS 3.0 for long-term
care.” (See chapter 2, Regulation and wound
care.)

The continuous assessment record and
evaluation (CARE) tool*3

The Deficit Reduction Act of 2005 directed
the CMS to develop a Post Acute Care (PAC)
Payment Reform demonstration. The CARE
Tool Project was initiated in 2008 to stan-
dardize patient assessment information and
utilize the data to guide Medicare payments.
A report on the CARE Tool Project will
be submitted to Congress in 2011. Dr. Jean
DelLeon has been actively involved with the
project and has shared the following informa-
tion with us.

The CARE Tool is a database designed to
measure the health and functional status of
patients as they leave one healthcare setting
and enter another. This type of information
can help assess whether patients with similar
diagnoses and severity are being treated in
more than one setting and which setting is the
most efficacious and cost-effective.

There are three phases to the initiative.
Phase I of the project® started in the Chicago
areca in the summer of 2007. The pilot test
involved five types of facilities: acute care,
long-term acute care, independent rehabilita-
tion, skilled nursing, and home health care.
The goal in this phase was to evaluate the
tool’s application in different care settings and
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refine the components. Additionally, a cost
and resource use (CRU) tool was piloted in
various PAC settings in the Boston area. The
CRU tool was used to measure the amount
of time various medical staff members spent
with particular patients. It did not focus on the
specific nature of the intervention received by
the patient. The goal in using the CRU tool
was to identify fixed and variable costs within
each PAC setting. More geographic areas were
added in late 2007.

Phase II, which started in March 2008,
also included all five healthcare settings.
The CARE Tool data were collected on all
Medicare beneficiaries upon discharge from
the acute setting and on admission and dis-
charge from the PAC settings. The CRU data
were collected intermittently from selected
sites participating in phase II for 2-week peri-
ods throughout the study period. Phase III
is an expansion of the project to more geo-
graphic areas.

The four major domains included in the
tool are medical, functional, cognitive and
social/environmental factors. The assessment
items are designed to eventually replace exist-
ing Medicare assessment forms such as OASIS,
the Resident Assessment Instrument MDS,
and the Inpatient Rehabilitation Facility—
Patient Assessment Instrument (IRF-PAI).
The CARE Tool is a Web-based reporting
system for the Medicare program and as such
allows for incorporating advances in evidence-
based medicine.

The CARE Tool questions can be broken
down into core items and supplemental items.
The core items are asked of every patient in
that setting, regardless of condition. The sup-
plemental items, however, are only asked of

| 3

It's important to remember that in
the United States, the OASIS and MDS
are regulatory documentation tools—nei-
ther tool is considered a comprehensive
wound assessment.
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CARE tool: PAC admission

This instrument uses the phrase “2-day
assessment period” to refer to the day of
admission and the next calendar day
(ending at 11:59 PM), or, if the patient
is admitted after noon, add an additional
calendar day.

. Skin integrity (complete during the 2-day
assessment period)

a. Presence of pressure ulcers

Is this patient at risk of develop-
ing pressure ulcers?

. Does this patient have one or

more unhealed pressure ulcer(s)
at stage 2 or higher or is the
ulcer unstageable?

1. If No, Skip to Major Wounds.

unhealed pressure ulcers at each
stage.

is stage 3 or 4 (or if eschar is

vi.

b.  Major wound (excluding pressure ulcers)

iii. If the patient has one or more weund
stage 2-4 or unstageable pressure 2 Treumesaleizd weund
ulcers, indicate the number of (e.g., burns)

iv. Number of unhealed stage 2 venous including diabetic ul-
ulcers known to be present for cers not located on the foot)
more than 1 month. 5. Other (e.g., incontinence

1. If the patient has one or associated with dermatitis,
more unhealed stage 2 pres- normal surgical wound heal-
sure ulcers, record the num- ing). Please specify.
ber present today that were c. Turning surfaces not intact
first observed more than 1 . ) . .

. i. Indicate which of the following
month ago, according to ; : h .
. turning surfaces have either a
the best available records. If | X d
the oatient has no unhealed pressure ulcer or major wound.
P (Check all that apply)
stage 2 pressure ulcers, re- 1 Skin for all turni
s . . in for all turning surfaces
cord “0.” If the patient has is infact
8 or more unhealed stage 2 . . .
o 2. Right hip not intact
pressure ulcers, record “8. B K R ot itet
If unknown, record “9.” ’ P .
4. Back/buttocks not intact
v. If any unhealed pressure ulcer

CARE tool: PAC admission. Refrieved May 26, 2010 from www.ascp.com/advocacy/cms/upload/
ApndxB-MASTERCARETool 103107 .pdf.

present), record the most recent
measurements for the LARGEST
ulcer (or eschar).

Indicate if any unhealed stage 3
or stage 4 pressure ulcer(s) has
undermining and/or tunneling
(sinus tract) present.

Does the patient have one or more
major wound(s) that require on-
going care because of draining,
infection, or delayed healing?

1. If No, Skip to Turning
Surfaces Not Intact.

Number of major wounds

1. Delayed healing of surgical

3. Diabetic foot ulcers
4. Vascular ulcer (arterial or
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patients who have a specific condition. These
are meant to measure severity or the degree
of need for patients with that condition. For
example, in the section on skin integrity,
the core question asks whether there is a
stage II or greater ulcer. Supplemental ques-
tions would only apply to those patients who
answered yes to that question. (See CARE
Tool: PAC admission.)

The discharge section for wound care is
the same as the admission section. During
Phase II of the demonstration project, three
additions were made to the skin integrity sec-
tion. First, wound depth was included in the
data collection. Second, instructions specified
that pressure ulcers should not be reversed
staged. Third, a new item was added to
measure complex wound management with
positioning and skin traction that required at
least two persons or extensive management
by one person.

The demonstration project is currently in
Phase III. The PAC Payment Reform dem-
onstration is a novel Web-based initiative
that strives to consolidate and standardize
patient assessment throughout care settings.
Combined with the CRU tool, the data may
help CMS refine reimbursement and quality

measures.

Wound photography

Photographs can provide a visual record of
the wound. When done correctly, they can
assist the clinician in clinical care decisions
and provide documentation support in the
case of ligitation.* Standardization of when
and how to photograph wounds is paramount.
Several wound care organizations, includ-
ing the NPUAP," the Wound Ostomy and
Continence Society,46 and the American
Professional Wound Care Association,? have
position statements regarding wound pho-
tography on their websites. It is important to
remember, however, that photographs do not
replace bedside wound assessments.

When using film photography, it’s neces-
sary to permanently mark on the photograph
the date and time it was taken as well as
patient identification information. The photo
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should also include a sample measure in each
frame, such as a 10-cm strip of paper tape.
For the best clarity when using digital photog-
raphy, a camera no smaller than 1.5 megapix-
els is recommended.*> However, because digi-
tal photos can be altered, the identifying data
must be encoded permanently. When periodic
photos are taken, distortion of the photos can
be a problem due to body contour, angle of
the body in a bed, angle and distance of the
camera from the patient, and lighting. Some
photo software packages use a target plate in
the photo and the software; once the photo
is downloaded, it can automatically calculate
wound area and volume as well as length and
width.*

Wound photographs can quickly and
accurately represent a wound’s appearance if
the proper equipment is used in the correct
way. % Clinicians need appropriate train-
ing and must consistently follow a wound
photography protocol. The angle at which
the camera is held to the wound makes a dif-
ference. Using the wrong camera angle can
result in an improperly photographed wound
that appears larger than it truly is. (See Proper
photo technique, page 120.) Other strategies to
enhance wound photos have been described
elsewhere in the literature.!”>5

Electronic medical records and
electronic health records

The electronic medical record (EMR) is the
legal record created in hospitals and health-
care environments that is the source of data
for the electronic health record (EHR). The
EHR represents the ability to easily share
medical information among stakeholders and
to have a patient’s information follow him or
her through the various modalities of care in
which he or she engages. EHRs are reliant on
EMRs being in place, and EMRs will never
reach their full potential without interoperable
EHRs in place.’!

A system of dedicated wound EMRs sup-
ports comprehensive and consistent care in
patients with wounds. It promotes patient
safety, facilitates evidence-based care,* and
helps eliminate disparities in care regardless of
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Proper photo technique

Wound Assessment

document wound size.

IMPROPER TECHNIQUE

Used correctly, photography can be a great tool in documenting the appearance of
a wound. Holding the camera at the appropriate angle is imperative to accurately

PROPER TECHNIQUE

(Rennert, R., Golinko, M., Kaplan, D., Flattau, A., Brem, H. Standardization of wound photograph
using the wound electronic Medical Record. Advances in Skin & Wound Care 22[1]:32-38, 2009.)

care setting because the interdisciplinary team
has access to objective wound assessment data.?
In one large urban center, the use of an objec-
tive wound EMR decreased chronic wound
emergencies.’

Telemedicine

Teleassessment and telemanagment are terms
used to describe the “assessment and man-
agement of a wound at a distance using elec-
tronic information and communication tech-
nologies.”!” The potential of telemedicine to
enhance wound treatment in the home has
been described in the literature. In one ran-
domized controlled study of 103 participants
with 160 pressure ulcers or non-healing surgical

woundsreceivinghome carein conjunction with
telemedicine, the average healing or improve-
ment rate was 51 days for pressure ulcers and 34
days for surgical wounds. The role of telemed-
icine in wound healing continues to evolve.>?
In another descriptive comparative study of
home care nurses with 43 adult patients, the
use of digital photography rather than simply
reporting resulted in a decreased chance of
under- or over-treating the patients’ wounds.>
Use of digital images in telemedicine also
resulted in the unexpected finding of more
information than just what was revealed by
conventional inspection, such as the identifica-
tion of other factors in the patient’s environ-
ment beyond the local wound bed that may have
inhibited wound healing.” These included, for



example, the patient’s bed, wheelchair, redis-
tribution devices, and shoes.”® In areas of the
country where weather can prohibit travel to
a wound care center or the patient is unable
to be transported, telemedicine has been an
immense facilitator of timely and appropriate
wound assessment and treatment. Truly this
was an example of the importance of treating
the “whole patient and not just the hole in the
patient.”

SUMMARY

Wound assessment—an appraisal of a patient’s
condition based on clinical signs and symp-
toms, laboratory data, and medical history—
is an integral part of wound management.
Assessment has become a highly special-
ized area of care, requiring well-developed
observational skills and current knowledge.
The use of current terminology is vital to accu-
rate assessment and communication. Use of the

WOUND PICTURE

When assessing wounds in your patient,
use the mnemonic, WOUND PICTURE,
for a fast and accurate assessment.

Wound or ulcer location

Odor Assess before and during all
dressing changes

Ulcer category, stage (for pressure
ulcer) or classification (for diabetic
ulcer), and depth (partialthickness or
full-thickness)

Necrotic tissue

Dimension of wound (shape, length,
width, depth); drainage color, consis-
tency, and amount (scant, moderate,
large)
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® Summary

Wound ASSESSMENTS!" chart or WOUND
PICTURE?! mnemonic can provide a fast,
ongoing, and accurate assessment for patients
with wounds.*® (See WOUND PICTURE.)
Other tools that quantify wound charac-
teristics, such as the BWAT*® PUSH,3*
TSAS-W,” or DESIGN,*' can help the
clinician track wound healing. Proper assess-
ment of wound parameters provides clinicians
with the information they need to make the
decisions that guide the wound care team
to suitable interventions, management, and
care strategies. Technology will continue to
help clinicians with documentation. Unless
standardized techniques and protocols are fol-
lowed, wound photos can hinder, rather than
help with treatment care decisions. EMRs and
their important role in EHRs are the wave of
the future. These advances, coupled with the
use of telemedicine, ensure that the future of
wound assessment and documentation looks
promising.

Pain (When it occurs, what relieves it,
patient’s description, patient’s rating
on scale of 0 to 10)

Induration (Surrounding tissue hard

or soft)

Color of wound bed (Red-yellow-black
or combination)

Tunneling (Record length and direction
—toward patient’s right, left, head, feet)
Undermining (Record length and
direction, using clock references to
describe)

Redness or other discoloration in sur-
rounding skin

Edge of skin loose or tightly adhered?
Edges flat or rolled under

From Wound Care Made Incredibly Easy, 2nd ed. Philadelphia: Lippincott, Williams & Wilkins, 2006.
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PATIENT SCENARIO
Clinical Data

Mr. X is a 54-year-old gentleman with a painful stage IV pressure ulcer on the right trochanter.
There is large amount of light beige exudate that has some blood in it. There is a small amount
of black eschar in the wound bed, while the rest of the wound bed is red and granular.

Case Discussion

After the nurse removes the dressings and cleanses the pressure ulcer, she completes the wound
assessment chart documentation. (See Pressure ulcer ASSESSMENT chart, page 107.)

Wound etiology: Pressure ulcer

Anatomic location: right trochanter; date of onset: chronic, 6 weeks ago
Stage/category: IV; size: 7.5 x 6.2 x 2.5 cm (LxWxD); Shape: circular

Sinus tract/tunneling: none present; undermining: 0.75 cm from 1 o’clock to 4 o'clock
Exudate: large amount, thin, tannish/serosanguineous; malodorous drainage

Sepsis: local

Surrounding skin: erythematous, intact, slightly swollen; temperature: skin warm to touch
Maceration: not present

Edges/epithelialization: attached and slightly rolled; epithelialization: small amount
present, .05 cm

Necrotic tissue: present; black, <10%

Tissue wound bed: granulation, present 90%; tenderness to touch: pain present; anytime;
pain scale 9/10

Status: initial assessment date, 6/23/10; nutritional, PT consult ordered 6/23/10

Signature: A Nurse RN

1. [Initial wound assessment involves all of the following except:
A. observation.
B. data collection.
C. evaluation.
D. surgical debridement

ANSWER: D. Wound assessment involves observation, data collection, and an ongoing eval-
uation process. Surgical debridement is an intervention for the management of wound care.

2. A wound that has tissue damage through the epidermis and partially into the dermis
would be classified as:
A. superficial.
B. partial-thickness.
C. full-thickness.
D. subdermal.

ANSWER: B. A superficial wound involves only the epidermis and the dermis is still intact.
A full-thickness wound extends through the dermis. A subdermal wound extends into under-
lying structures below the skin such as bone, muscle, or tendon.
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3. In assessing a wound, you find an area of tissue destruction under the edge of the
patient’s wound. This is best described as:
A. a sinus tract.
B. maceration.
C. fistula.
D. undermining.
ANSWER: D. A sinus tract/tunnel is a channel that involves an area larger than the vis-
ible surface of the wound. Maceration is the softening of the surrounding skin usually from
exposure to or excess wound drainage. A fistula is an opening between two organs or between
an organ and the skin.

4. Which of the following wound photography techniques is incorrect?
A. Include a measuring device in the photo.
B. Permanently mark the date and time of the photo in the picture.
C. Hold the camera at 90-degree angle to the wound.
D. Digital photos should be at least 1.5 megapixels.
ANSWER: C. Holding the camera at a 90-degree angle rather than perpendicular to the
wound plane can cause distortion of the wound size in the photo. A, B, and D are correct
techniques that should be part of a wound photo protocol.

5. Which of the following statements about electronic health records is false? They are:

A. the same as electronic medical records.

B. reliant on electronic medical records being in place.

C. an important way of sharing medical information across stakeholders.

D. a modality of care that holds promise to promote patient safety across care settings.

ANSWER: A. electronic health records and electronic medical records are different. The
electronic medical record is a legal record within a special institution, such as a hospital, while
an electronic health records uses the electronic medical record as a source of information to

share patient data across care settings. Options B, C, are D are true.
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CHAPTER 7

Wound Bioburden and

Infection

Sue E. Gardner, PhD, RN
Rita A. Frantz, PhD, RN, FAAN

Objectives

After completing this chapter, you'll be able to:

wound.

BIOBURDEN IN WOUNDS

The human body is in constant contact with
multiple microorganisms originating from both
endogenous and exogenous sources.! These
microorganisms are usually present without
any evidence of infection because a balance
exists between host resistance and microbial
growth. Infection occurs when this equilib-
rium is upset, either because of lowered host
defenses or increased microorganism quantity
or virulence. Infection is directly related to the
number and virulence of the organisms, which

overcome hOSt resistance.z

The skin provides a physical and chemi-
cal barrier to microorganisms. Many micro-
organisms are able to survive on the skin and
are known as skin colonizers, or normal flora.
Normal flora may actually inhibit the growth
of more virulent microorganisms and, there-
fore, serve a protective function. This mutu-
ally beneficial relationship between host and
microorganism is referred to as a commensal
relationship. Some normal florae are transient
colonizers; they merely survive, don’t mul-
tiply, and can easily be removed. Resident
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distinguish between colonization, critical colonization, and infection in a chronic wound
identify the most valid method of determining a wound infection

explain the effects of antiseptics on chronic wound tissue

identify conditions in which antimicrobial therapy is indicated for treatment of a chronic

florae, on the other hand, multiply and are
permanent.

Breaks in the skin, including wounds, allow
microorganisms to access deeper tissue and
structures where they can more readily adhere
and multiply.? Host response to microorgan-
isms in the wound is multifaceted. Nonspecific
host responses occur regardless of microbial
species; whereas specific host responses are
triggered by specific microorganisms and
involve the immune system. Regardless, non-
specific and specific responses are essential for
preventing invasion of wound microorganisms
into vital tissue and organs.

Nonspecific responses include phagocytosis
by polymorphonuclear leukocytes (PMNs) and
macrophages and inflammation. Although the
mechanism of inflammation evolved to protect
humans from microorganisms in particular,3
the inflammatory response can be elicited from
any type of tissue injury. Thus, the first phase
of wound healing is referred to as the inflam-
matory phase (see chapter 5, Acute and chronic
wound healing); the cascade of events that
occur during this phase is essential to activat-
ing the healing process.



INFLAMMATION

Inflammationisintegral to microbial resistance.
It’s triggered by endogenous (host sources) and
exogenous (microbial) mediators.

Endogenous mediators, such as cytokines
and growth factors, arise from mast cells,
PMNs, macrophages, the complement system,
and immune cells. These cells release mediators
in response to contact with microorganisms or
microbial products. Endogenous mediators are
also released in response to tissue injury unre-
lated to microorganisms, such as injury caused
by surgical procedures or trauma.

Exogenous mediators are produced by
microorganisms. Most notable is endotoxin,
which is produced by gram-negative bac-
teria. If released into the blood, endotoxin
activates all inflammatory mechanisms at
once, resulting in septic shock. Exotoxins are
inflammatory mediators released by bacte-
ria. Many bacterial exotoxins are extremely
chemotactic; that is, they attract leukocytes.
However, many bacterial toxins don’t elicit
directly. They indirectly
elicit inflammation by activating mast cells
and macrophages or by evoking an adap-
tive immune response, which then produces
inflammatory mediators.>*

The release of inflammatory mediators
results in localized vasodilation and increased
blood flow to the area of injury. The accom-
panying increase in vascular permeability
promotes a rapid influx of phagocytic cells,
complement, and antibody to the wound site.
Collectively, these events remove microorgan-
isms and debris as well as bacterial toxins and
enzymes. These physiological responses to
injury are expressed by the signs of inflam-
mation, including erythema, heat, edema, and
pain. >0

Inflammation is characterized as being
either acute or chronic.>” Acute inflamma-
tion is the initial response to tissue invasion
or injury and includes pronounced vascular
changes and the predominance of PMNs at
the site of injury.” Again, this type of inflam-
mation can result from microorganisms or
any type of tissue injury. Chronic inflamma-
tion occurs if the invasion or injury of tissue
isn’t resolved and persists over a long period

inflammation
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of time. The vascular response becomes less
pronounced during chronic inflammation and
the predominant leukocyte at the site of injury
shifts to macrophages.>” Chronic inflamma-
tion is also characterized by the proliferation
of fibroblasts and scar tissue.%”

INFECTION

When host resistance fails to control the
growth of microorganisms, localized wound
infection results. Uncontrolled localized infec-
tion of a wound can lead to deep, more severe
infections such as extensive cellulitis, osteo-
myelitis, bacteremia, and sepsis. More subtly,
localized wound infection impairs healing and
is thought to be an important cause of wound
chronicity.® This more subtle level of wound
bioburden is often referred to as “critical
colonization.”

The persistent presence of microorganisms
leads to the influx of phagocytes, which release
proteolytic enzymes, inflammatory media-
tors, and free radicals. The cumulative effect
of these substances in the wound is additional
tissue injury and wound deterioration.!’
Moreover, inflammatory mediators produce
localized thrombosis and vasoconstriction,
resulting in a hypoxic wound environment
that in turn promotes further bacterial pro-
liferation, thus establishing a destructive, pro-
longed inflammatory cycle.!! The immune
response (that is, specific host responses) may
be down-regulated in an attempt to limit
self-destruction.

The proliferative phase of wound healing
is also affected by wound infection. Bacteria
and bacterial toxins stimulate macrophages
to produce an excessive angiogenic response.
The resultant granulation tissue is edema-
tous, somewhat hemorrhagic, and more
fragile.!” Although the collagen content of
infected wounds is higher than the collagen
content of noninfected wounds, collagenolytic
activity 1s also higher, resulting in wound
breakdown.!3!* Migration of epithelial tissue
is inhibited by bacteria and bacterial toxins,
and new epithelium is prone to lysis and des-
iccation by neutrophil proteases.'>!® Finally,
wound contraction is inhibited in the presence
of large numbers of bacteria.!”
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Wound infection prolongs the
inflammatory phase and disrupts the pro-
liferative phase of wound healing.

Defining infection

“Wound infection is a serious problem that can
lead to delay in discharge as well as adverse
patient complication such as sepsis, amputation
and even death.”'® Wound infection has been
defined as the invasion and multiplication of
microorganisms in wound tissue resulting in
pathophysiologic effects or tissue injury.!” Of
particular importance in this definition is the
fact that invasion and multiplication of micro-
organisms occurs in the wound tissue. (See Key
elements of wound infection.) Thus, wound
infection can be differentiated from wound
contamination and colonization. (See color
section, Progression of bacterial balance to bacte-
rial damage in a chronic wound, page C6.)

Wound contamination is the presence of bac-
teria on wound surfaces with no multiplication
of bacteria.?"?> Other organisms are permanent
colonizers and replicate, or multiply, on the
wound surface. Wound colonization is charac-
terized by the replication of microorganisms on
the wound surface without invasion of wound
tissue and no host immune response.” Some of
these colonizers may be involved in a mutually
beneficial relationship with the host prevent-
ing the adherence of more virulent organisms
in the wound bed. These organisms include
Corynebacterium  species, coagulase-negative
staphylococci, and viridans streptococci.!!

The mere presence or multiplication of micro-
organisms on the wound surface doesn’t neces-
sarily constitute wound infection. Contamination
and colonization with wound microorganisms is
a condition common to all wounds healing by
secondary intention and, in fact, is a prerequi-
site to the formation of granulation tissue.!>?3
In contrast, wound infection is the invasion and
multiplication of microorganisms in the wound
tissue beneath the wound surface. Thus, for an
infection to be present, the microorganisms must
be present in viable tissue.

Wound Bioburden and Infection

Key elements of wound infection

* Wound infection occurs in wound
tissue, not on the surface of the wound
bed.

* Wound infection occurs in viable
wound tissue; it isn't a phenomenon of
necrotic tissue, eschar, or other debris
contained in the wound bed.

* Wound infection is caused by invasion
and multiplication of microbes in the
wound.

* Wound infection is manifested by a
host reaction or tissue injury.

Contamination and colonization
of a wound with microorganisms doesn't
constitute infection.

The presence of microorganisms in wound
pus, necrotic tissue, or slough isn’t evidence of
tissue invasion. These nonviable substances
are known to support bacterial grovvth,24
and debridement of this tissue is essential to
prevent infection. However, the presence of
microorganisms in necrotic tissue that hasn’t
invaded viable tissue doesn’t constitute wound
infection.

Multiplication of microorganisms is another
key element of the definition; that is, micro-
organisms must replicate and produce large
enough numbers to cause injury or impair
healing.

Another key element in the definition is
that the invading organisms must produce host
responses or tissue injury. The concepts of host
response and pathophysiologic tissue injury are
interrelated; that is, they both present clinical
signs and symptoms. As previously described,
host response produces the signs and symptoms
associated with inflammation. Tissue injury
produces other signs and symptoms.



Identifying infection

Despite the known deleterious effect of infec-
tion on healing,”>?° the identification and diag-
nosis of localized wound infection and/or critical
colonization is fraught with ambiguity in clini-
cal practice. This is especially true for chronic
wounds, which heal by secondary intention. (See
chapter 5, Acute and chronic wound healing.)

| 3

The first sign of critical coloniza-
tion may be delayed wound healing as
evidenced by no change in wound size
(L x W) or increasing exudate.?

Conversely, the identification and diagnosis
of localized infection of acute wounds—such
as surgical incisions—is less equivocal because
most of these wounds display a clinically appar-
ent, robust inflammatory response. The normal
time frame for inflammation associated with
the wounding event (for example, a surgical
procedure) is 3 to 5 days.!” Inflammation that
persists past 3 to 5 days is considered indicative
of wound infection.”’

Like acute wound infections, the identifi-
cation of deep, more severe infections is often
easier due to the development of overt systemic
signs and symptoms. For example, extensive
erythema, elevated body temperature, elevated
white blood cell count, and elevated blood
sugar in people with diabetes are readily appar-
ent. Similarly, osteomyelitis should always be
considered if a wound probes to bone because
exposed bone is usually indicative of osteomy-
elitis, especially in diabetic foot ulcers.2

Evidence-Based Practice

A wound that has exposed bone
or that can be probed to the
bone with a sterile instrument
should be evaluated for osteomyelitis.2?

However, identifying milder, localized
infection or critical colonization in chronic
wounds is much more problematic for a

129

® |nfection

variety of reasons. First, chronic wounds
by definition are slow to heal or don’t heal
at all. Although many factors may account
for impaired healing, wound bioburden
has always been suspected as a major deter-
rent to healing and an important cause of
wound chronicity. Second, the manifestation
of inflammation may be altered in chronic
wounds because of population-specific fac-
tors. For example, the inflammatory response
to bacteria may be influenced by age,?’ pres-
ence of diabetes, tissue perfusion and oxygen-
ation, other aspects of immunocompetence,
and anti-inflammatory drug use.

Finally, considerable disagreement exists
regarding what constitutes wound infection in
the chronic wound.?! In addition to this lack of
consensus, the value of wound cultures in iden-
tifying infection is a source of confusion for cli-
nicians and a source of debate among experts.
However, despite the confusion surrounding
identification of localized chronic wound infec-
tion, an operative definition of wound infection
can provide a foundation from which clinicians
can approach identification and diagnosis in a
rational, consistent manner.

Methods to identify wound infection

In practice, wound infection is identified and
diagnosed based on clinical signs and symp-
toms of infection or on the findings from
wound cultures. The advantages and disad-
vantages of using these methods can be evalu-
ated in light of the key elements contained in
the definition of wound infection.

CLINICAL SIGNS AND SYMPTOMS

The most common and clinically practical
method for identifying wound infection is
to monitor for clinical signs and symptoms
of infection. Clinical signs and symptoms of
wound infection reflect host response to inva-
sion or tissue injury. They can be detected by
directobservation of the wound and periwound
area or be reported by the patient. The clinical
signs and symptoms of wound infection can
be divided into those that comprise the classic
signs of infection and those that are specific to
secondary wounds (that is, tissue injury).

The classic signs and symptoms of infection
are pain, erythema, edema, heat, and purulent
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exudate.>>®18 Asindicators of infection, they’re
a reflection of the host’s response to invading
organisms. The first four of these signs are also
known as the signs of inflammation, which
can be elicited by tissue damage unrelated to
infection.> Purulent exudate is the result of
bacterial exotoxins recruiting white blood cells
to the wound. However, it’s the host reaction,
expressed by the classic signs and symptoms of
infection, that distinguishes an infected wound
from one that’s merely colonized or contami-
nated according to some authors.”? For exam-
ple, the American Diabetes Association (ADA)
Consensus Conference on diabetic foot wound
care (1999) defined localized infection in dia-
betic foot ulcers as purulence or two or more
signs of inflammation.??

CDC criteria for surgical site infection

Wound Bioburden and Infection

The classic signs of infection
are pain, erythema, edema, heat, and
purulent exudate.

The classic signs and symptoms of infection
are believed to be reliable indicators of infec-
tion in acute wounds such as surgical incisions.
In surgical wounds, inflammation occurs
after wounding but should subside within 5
days.? The Centers for Disease Control and
Prevention’s (CDC) definition of a surgical site
infection (SSI) reflects the confidence placed in
clinical signs and symptoms to identify SSIs.*

The Centers for Disease Control and Prevention (CDC) has established the following
criteria to define surgical site infection (SSI).

Superficial incisional SSI

Deep incisional SSI

Organ/space SSI

Involves only skin or
subcutaneous tissue of the
incision and at least one of

Involves deep soft tissues
(such as fascia and muscle
layers) of the incision and at

Involves any part of the anat-
omy (other than the incision)
opened or manipulated dur-

the following:

e purulent drainage from
the superficial incision

* organisms isolated from
aseptically obtained
culture of fluid or tissue
from the incision

* at least one of the
following, unless negative
culture:
— pain or tenderness
— localized swelling
- redness or heat
— incision opened by

surgeon

e diagnosis of SSI by the
surgeon or attending
physician.

least one of the following:

* purulent drainage from
the deep incision but not
organ/space

* deep incision sponta-
neously dehisces or is
deliberately opened by
surgeon with one of the
following symptoms, un-
less negative culture:
— fever greater than

100.4° F (38° Q)

— localized pain

° an abscess

e diagnosis of deep SSI
by surgeon or attending
physician.

ing operation and at least

one of the following:

e purulent drainage from a
drain placed in organ/
space

* organisms isolated from
aseptically obtained cul-
ture of fluid or tissue in
organ/space

* an abscess or other
evidence of infection

e diagnosis of an organ/
space SSI by a surgeon
or attending physician.

20(5):271- 74, October 1992.

Source: Horan, T.C., et al. “CDC Definitions of Nosocomial Surgical Site Infections, 1992; A modi-
fication of CDC Definitions of Surgical Wound Infections,” American Journal of Infection Control




(See CDC criteria for surgical site infection.)
SSIs are defined as infections occurring within
30 days of the operative procedure and are
categorized as superficial incisional, deep inci-
sional, or organ/space. The presence of puru-
lent drainage is sufficient criteria as are signs of
inflammation accompanied by a positive culture.

Unlike acute wounds, the classic signs and
symptoms are not always present in chronic
wounds®> or diabetic foot ulcers®® with high
wound bioburden. This may be due to dimin-
ished systemic or local inflammatory responses
among populations with a high prevalence of
chronic wounds, such as patients with diabetes
and those with peripheral vascular disease or
autoimmune disorders. Similarly, immuno-
suppressed patients with acute wounds may
not express classic signs of infection despite
high wound bioburden. The only exception
is the symptom of pain, which may occur
in people with compromised immune func-
tion and be the only apparent symptom of
infection.”

Evidence-Based Practice

The classic signs and symptoms
of infection may not be present
in chronic wounds or in patients
who are immunosuppressed.

Evidence-Based Practice

Pain may be the only classic sign
of wound infection present in
immune-compromised patients.

Additional signs and symptoms specific to
secondary wounds have been proposed as indi-
cators of infection.’® These signs and symp-
toms include:

e serous drainage with concurrent inflammation
e delayed healing

e discoloration of granulation tissue

e friable granulation tissue

e pocketing at the base of the wound

e foul odor

¢ wound breakdown.
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Granulation tissue bleeds easily
due to bacterial stimulation of vascular
endothelial growth factors (VEGF).?

All of these signs and symptoms, with the
exception of pocketing, were found to be valid
indicators of localized infection in a sample of
chronic wounds.?> Among a sample of diabetic
foot ulcers, all were found to be valid with the
exception of pocketing, friable granulation
tissue, and wound breakdown.3* Morcover,
delayed healing may be the only apparent
sign. According to the clinical practice guide-
line published by the Agency for Health Care
Policy and Research (now the Agency for
Healthcare Research and Quality), “a clean
pressure ulcer should show some evidence of
healing within 2 to 4 weeks.”3 Although many
factors have been associated with delayed heal-
ing, wound infection, or critical colonization,
may be a primary contributor.® When it’s the
only sign readily apparent, delayed healing
should stimulate further assessment of wound

bioburden by clinicians.>

| 3

Delayed healing may be the only
sign of infection in some wounds.

Although using clinical signs and symptoms
of infection to monitor wounds for infection is
congruent with the definition of infection, the
assessment of these parameters is quite subjec-
tive.* Therefore, the clinical signs and symp-
toms checklist!! (CSSC) was developed to assess
for the presence of such signs and symptoms of
infection in chronic wounds. (See Clinical signs
and symptoms checklist, pages 132—133.) The
CSSC provides a precise description for each of
the clinical signs and symptoms. Although more
research regarding the validity and reliability
of this checklist is needed, preliminary find-
ings indicate that the reliability of the items
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Clinical signs and symptoms checklist

Signs and symptoms check (+) if present

Increasing pain in the ulcer area

The patient reports increased level of peri-ulcer pain since the ulcer developed. D

Ask him to select the most appropriate statement for current level of ulcer pain

from the following choices:

1. | can't detect pain in ulcer area.

2. | have less ulcer pain now than | had in the past.

3. The intensity of the ulcer pain has remained the same since the ulcer
developed.

4. | have more ulcer pain now than | had in the past.

If the patient selects number 4, his pain is increasing. Write n/a if the patient

can’t respond to the question.

Erythema
The presence of bright or dark red skin or darkening of normal ethnic skin color D
immediately adjacent to the ulcer opening indicates erythema.

Edema

The presence of shiny, taut skin or pitting impressions in the skin adjacent to D
the ulcer but within 4 cm from the ulcer margin indicates edema. Assess pitting
edema by firmly pressing the skin within 4 cm of ulcer margin with a finger,

release and waiting 5 seconds to observe indentation.

Heat

A detectable increase in temperature of the skin adjacent fo the ulcer but within D
4 cm of the ulcer margin as compared with the skin 10 cm proximal to the

wound indicates heat. Assess differences in skin temperature using the back of

your hand or your wrist.

Purulent exudate

Tan, creamy, yellow, or green thick fluid that's present on a dry gauze dressing D
removed from the ulcer 1 hour affer the wound was cleaned and dressed indi-

cates purulent exudate.

Sanguinous exudate
Bloody fluid that's present on a dry gauze dressing removed from the ulcer D
1 hour after the wound was cleaned and dressed indicates sanguinous exudate.

Serous exudate
Thin, watery fluid that's present on a dry gauze dressing removed from the ulcer D
1 hour after the wound was cleaned and dressed indicates serous exudate.

Delayed healing of the ulcer

The patient reporting no change, or an increase in the volume or surface area of D
the ulcer, over the preceding 4 weeks indicates delayed healing. Ask the patient

if the ulcer has filled with tissue or is smaller around than it was 4 weeks ago.

Discoloration of granulation tissue

Granulation tissue that is pale, dusky, or dull in color compared with D
surrounding, healthy tissue. Note variations of normal, beefy-red appearance

of granulation tissue.
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Clinical signs and symptoms checklist (continved)

Signs and symptoms

check (+) if present

Friable granulation tissue

Bleeding of granulation tissue when gently manipulated with a sterile
cotton-tipped applicator indicates friable tissue.

[ ]

Pocketing at base of wound

The presence of smooth, nongranulating pockets of ulcer tissue surrounded by
beefy red granulation tissue indicates pocketing.

[ ]

Foul odor

The ulcer may have a putrid or distinctively unpleasant smell.

[ ]

Wound breakdown

trauma indicate wound breakdown.

Wound Management 47(1):40-47, January 2001.

Small open areas in newly formed epithelial tissue not caused by reinjury or

Adapted with permission of HMP Communications from Gardner, S.E., et al. “A Tool to Assess Clinical
Signs and Symptoms of Localized Chronic Wound Infection: Development and Reliability,” Ostomy/

[ ]

on the CSSC is acceptable.*'*> Moreover, the
CSSC provides clinicians with information on
assessing the lesser-known signs and symp-
toms specific to secondary wounds.

Compounding the subjective limitations of
using signs and symptoms to identify wound
infection is the lack of clear guidelines regard-
ing the number of signs and symptoms that need
to be present to constitute infection. Increasing
pain and wound breakdown were found to be
sufficient signs of infection in a small study
(n = 36) of chronic wounds, but none were nec-
essary.> Further, it’s unclear how assessment
of clinical signs and symptoms leads to deci-
sions regarding wound infection status.*’ As
mentioned previously, the ADA suggests that
purulent exudate or the presence of two signs
of inflammation be used to define infection in
diabetic foot ulcers.*? In practice, the presence
of frankly obvious signs and symptoms of infec-
tion often triggers treatment or wound cultures
to guide selection of antimicrobials.

A practical clinical approach using the mne-
monics NERDS and STONES’ can help iden-
tify superficial and deep infection. (See NERDS®
and STONES®, page 134. See also color section,

NERDS, page C7, and STONES, pages C8-C9.)
Based on a cross-sectional validation study, Woo
and colleagues (2009)*2 found that the presence
of any three NERDS signs had a sensitivity of
73% and a specificity of 81% when compared
with semi-quantitative swab cultures with scan
or light growth. They also found that any three
STONES signs had a sensitivity of 90% and a
specificity of 69% when compared with semi-
quantitative swab cultures with moderate to
heavy growth. Early recognition of infection is
crucial so that appropriate systemic treatment
can be started and further damage can be pre-
vented.”

Evidence-Based Practice

Increasing pain and wound
breakdown are sufficient signs
of wound infection. Any three
NERDS signs are indicative of critical col-
onization, while any three STONES signs
are indicative of deep infection.
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NERDS® and STONES®

Wound Bioburden and Infection

Superficial infection

* Non-healing wounds

* Exudate wounds

* Red and bleeding wound surface gran-
ulation tissue

Debris (yellow or black necrotic tissue)
on the wound surface

Smell or unpleasant odor from the
wound

Source: Sibbald, R. G., et al. “Increased Bacterial Burden and Infection: The story of Nerds and
Stones,” Advances in skin & wound care 19(8):447-61, October 2006.

Deep infection

* Size bigger

® Temperature increased

* Os (prone to or exposed bone)

* New or satellite areas of breakdown
 Exudate, erythema, edema

* Smell

@
Wound cultures are used to di-

agnose wound infection when it isn't clini-
cally obvious.

The ADA suggests that purulent exu-
date or the presence of two or more signs
of inflammation are indicative of infection
in diabetic foot ulcers.

Using a Delphi process of international
interdisciplinary wound experts, Cutting and
colleagues tried to determine which clinical
signs and symptoms of infection are present in
all wounds as well as any that are specific to a
particular wound.”® They determined that cel-
lulitis, malodor, pain, delayed healing, wound
deterioration or breakdown, and an increased
amount of exudate are common to all wounds
(except for acute wounds healing by primary
intention and full-thickness burns). Symptoms
or criteria that had the highest score for infection
in a particular wound are as follows: crepitus
for pressure ulcers; phlegmon for neuropathic/
diabetic ulcers; increase in local skin tempera-
ture for venous ulcers; and dry necrosis, which
may turn moist and boggy at the edges of the
necrotic tissue, for arterial disease—associated
tissue breakdown.® (See Ranking of clinical
infection indicators by wound type.)

Patient Teaching

Observing for signs of
infection

Infection from a sore can develop in
the tissue surrounding the sore or it can
spread throughout the body. Signs of an
infection in the surrounding tissue include
redness, warmth, or swelling around the
sore; increased pain; foul odor; drainage
that thickens and assumes a more intense
tan, creamy, yellow, or green color; red
wound tissue that bleeds easily; and new
areas of skin breakdown in proximity to
the sore. Signs that the infection may be
spreading throughout the body include
increased temperature, fever or chills,
weakness, confusion or difficulty concen-
trating, and rapid heartbeat. These signs
should be observed for on a daily basis
and reported to a healthcare provider if
they occur.

WOUND CULTURES AND SPECIMENS

Like clinical signs and symptoms, the identi-
fication of wound infection based on culture
findings may be inconclusive. Nonetheless,
numerous methods are available for clinical
and research purposes. The methods presented
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Acute wounds: Primary

Cellulitis

Pus/abscess

Delayed healing

Erythema = induration

Hemopurulent exudate

Malodor

Seropurulent exudate

Wound breakdown/enlarge-
ment

Increase in local skin tempera-
ture

Edema

Serous exudates with erythema

Swelling with increase in exu-
date volume

Unexpected pain/tenderness

Acute wounds:

Secondary

Cellulitis

Pus/abscess

Delayed healing

Erythema 6 induration

Hemopurulent exudate

Increase in exudate volume

Malodor

Pocketing

Seropurulent exudates

Wound breakdown/
enlargement

Discoloration

Friable granulation tissue that
bleeds easily

Increase in local skin tempera-
ture

Edema

Unexpected pain/tenderness

Diabetic foot ulcers

Cellulitis

Lymphangitis

Phlegmon

Purulent exudate

Pus/abscess

Crepitus in the joint

Erythema

Fluctuation

Increase in exudate volume

Induration

Localized pain in a normally
asensate foot

Malodor

Probes to bone

Unexpected pain/tenderness

Blue-black discoloration and
hemorrhage (halo)

Bone or tendon becomes
exposed at base of ulcer

Delayed/arrested wound
healing despite offloading
and debridement

Deterioration of the wound

Friable granulation tissue that
bleeds easily

Local edema

Sinuses develop in an ulcer

Spreading necrosis/
gangrene

Ulcer base changes from
healthy pink to yellow or
grey

Arterial leg ulcers

Cellulitis

Pus/abscess

Change in color/viscosity of
exudates

Change in wound bed color*

Crepitus

Deterioration of wound

Dry necrosis turning wet

Increase in local skin
temperature

Lymphangitis

Malodor

Necrosis—new or spreading

Erythema

Erythema in peri-ulcer tissue —
persists with leg elevation

Fluctuation

Increase in exudate volume

Increase in size in a previously
healing ulcer

Increased pain

Ulcer breakdown

Venous leg ulcers

Cellulitis

Delayed healing despite
appropriate compression
therapy

Increase in local skin
temperature

Increase in ulcer pain/change
in nature of pain

Newly formed ulcers within
inflamed margins of pre-
existing ulcers

Wound bed extension within
inflamed margins

Discoloration, e.g., dull, dark
brick red

Friable granulation tissue that
bleeds easily

Increase in exudate viscosity

Increase in exudate volume

Malodor

New onset dusky wound hue

Sudden appearance/increase
in amount of slough

Sudden appearance of
necrotic black spots

Ulcer enlargement

Pressure ulcers

Cellulitis

Change in nature of pain

Crepitus

Increase in exudate volume

Pus

Serous exudate with
inflammation

Spreading erythema

Viable tissues become sloughy

Warmth in surrounding tissues

Wound stops healing despite
relevant measures

Enlarging wound despite pres-
sure relief

Erythema

Friable granulation tissue that
bleeds easily

Malodor

Edema

Burns: Partial-thickness

Cellulitis

Ecthyma gangrenosum

Black/dark brown focal areas
of discoloration in burn

Erythema

Hemorrhagic lesions in sub-
cutaneous tissue of burn
wound or surrounding skin

Malodor
(continued)
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Ranking of clinical infection indicators by wound type (continved)

Spreading peri-burn erythema
(purplish discoloration or
edema)

Unexpected increase in wound
breadth

Unexpected increase in wound
depth

Discoloration

Friable granulation tissue that
bleeds easily

Sub-eschar pus/abscess for-
mation

Increased fragility of skin graft

Increase in exudate volume

Increase in local skin
temperature

Loss of graft

Edema

Onset of pain in previously
painfree burn

Rejection/loosening of tempo-
rary skin substitutes

Secondary loss of keratinized
areas

Burns: Full-thickness

Black/dark brown focal areas
of discoloration in burn

Cellulitis

Ecthyma gangrenosum

Erythema

Hemorrhagic lesions in sub-
cutaneous tissue of burn
wound or surrounding skin

Increased fragility of skin graft

Loss of graft

Onset of pain in previously
painfree burn

Spreading peri-burn erythema
(purplish discoloration or

Sub-eschar pus/abscess for-
mation

Unexpected increase in wound
breadth

Discoloration

Friable granulation tissue that
bleeds easily

Malodor

Edema

Opaque exudate

Rapid eschar separation

Rejection/loosening of tempo-
rary skin substitutes

Secondary loss of keratinized
areas

Key:

HIGH Mean score 8 or 9
MEDIUM Mean score 6 or 7
LOW Mean score 4 or 5

d
Opaque exudates edema)

*black for aerobes, bright red for Streptococcus, green for Pseudomonas

Results of the Delphi process identifying criteria in six different wound types
Used with permission: Medical Education Partnership LTD, 2005.

Source: Cutting, K. F., et al. “Clinical Identification of Wound Infection: A Delphi Approach,” in EWMA
Position Document—Identifying Criteria for Wound Infection. London, MEP Ltd., pp 6-9, 2005.

here are limited to those most commonly used
in practice.

Wound cultures require two steps. The
first step is the acquisition of a specimen from
the wound. The second step includes the labo-
ratory procedures used to grow, identify, and
quantify the microorganisms. Clinicians are
directly responsible for the first part and must
be aware of laboratory processes included in
the second to acquire an appropriate wound
specimen and effectively transport the speci-
men to the laboratory.

The three most common types of wound
specimens are:

e wound tissue
e needle-aspirated wound fluid
® swabs.

The tissue biopsy method consists of asep-
tically removing a piece of viable wound tis-
sue with a scalpel or punch biopsy instrument.
Wound tissue specimens are the most con-
gruent with the first two elements that define
wound infection if the specimens are samples
from viable tissue rather than necrotic tissue.
Among a sample of 41 wounds of mixed eti-
ology, the quantitative tissue biopsy method
had a sensitivity of 100%, a specificity of
93.5%, and an accuracy of 95.1% in predict-
ing the success of delayed closure.* Based on
these and other data, the tissue biopsy became
the gold standard specimen for wound cul-
tures.” Unfortunately, tissue biopsy cultures
are invasive, skill-intensive (both from clini-
cian and laboratory perspectives), and unavail-
able in many settings. Therefore, they aren’t



commonly used in practice but are often used
in research of wound microbiology.

| 3

Wound tissue is considered the
best specimen for culture from which to
identify wound infection. However, logis-
tics make it impractical in some settings.

The needle-aspiration technique obtains
fluid through multiple insertions of a 22-gauge
needle into the tissue surrounding the wound.
The needle is attached to a 10-cc syringe.*
Although studies have compared needle aspi-
ration technique with both quantitative tis-
sue biopsy and swab cultures, the sensitivity,
specificity, and accuracy of quantitative needle
aspiration remains unclear due to method-
ological limitations.*>*’ However, this may
be the best technique for specimen collection
when focal collections of tissue fluid or abscess
formations exist close to the wound.*®

The most practical and widely available
method for obtaining wound specimens is the
swab culture. However, the usefulness of this
method is extremely contentious. Since this
method samples only wound surface organ-
isms (as opposed to organisms within the tis-
sue), many believe it’s ineffectual as a measure
of infection.’ In addition, it may be difficult to
recover anaerobic organisms from swab speci-
mens.?” However, others defend the role of
swab cultures in monitoring infection, empha-
sizing its entrenchment in clinical practice.*’

The swab techniques most commonly
used or advocated in the literature are swabs
of wound exudate, swabs taken using a broad
Z-stroke over the entire wound bed, and swabs
using the technique described by Levine and
colleagues.?#8:50-55

Wound cleaningisadvocated prior toobtain-
ing swabs using either Z-stroke or Levine’s
technique in order for the culture to isolate
wound tissue microorganisms as opposed to
microorganisms associated with wound exu-
date, topical therapies, or nonviable tissue. 27>
Moistening the swab with normal saline
or transport medium is also recommended
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prior to specimen collection.*””* Moistening
the swab is believed to provide more precise
data than a dry swab.>® Swabs using the broad
Z-stroke entail rotating the swab between the
fingers as the wound is swabbed from mar-
gin to margin in a 10-point zigzag fashion.*
Because a large portion of the wound surface
is sampled, the specimen collected may reflect

surface contamination rather than tissue

bioburden.?”

The Levine technique consists of rotating
a swab over a l-cm” area with sufficient pres-
sure to express fluid from within the wound
tissue (see photo).so This technique is believed
to be more reflective of “tissue” bioburden
than swabs of exudate or swabs taken with a
Z-stroke.”” Theoretically, the Levine technique
is the best technique for wound swabbing pro-
vided the wound is cleaned first and the area
sampled is over viable tissue, not necrotic tis-
sue or eschar.”’

Although the accuracy of swab cultures as
compared with biopsy cultures had been stud-
ied, the findings from these studies provided
little information from which to base clinical
practice.49305700 The most serious meth-
odological problem presented by these stud-
ies is that the specific swabbing techniques
employed were not described. Swabbing
techniques vary greatly according to wound
preparation, area of the wound sampled, dura-
tion of sampling, and even the type of swab
employed (for example, alginate).45 To address

The Levine technique

(Photo Courtesy of Dr. Rita Frantz.)
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this problem, we compared culture findings
from swab specimens obtained using wound
exudate, the Z-stroke technique, and Levine’s
technique with culture findings from viable
wound specimens.®! We found that culture
findings based on swab specimens obtained
using Levine’s technique were more accurate
and concordant with culture findings based on
tissue specimens than swabs taken with either
wound exudate or the Z-stroke technique. In
her systematic review of the literature and
clinical guideline, Bonham also concluded that
Levine’s technique was the most appropriate
for obtaining swab specimens of the wound.®

| 3

Levine's technique provides cul-
ture findings most comparable to tissue
specimens because this technique atf
tempts to sample microorganisms from
within the wound tissue, not just from the
wound surface.

Analyzing cultures and specimens
Laboratory procedures for the microbiological
analysis of wound specimens include isolation
and identification of the microorganisms alone
or in combination with quantification of the
microorganisms isolated. When done alone, iso-
lation and identification is referred to as quali-
tative culture; when done in conjunction with
quantification, it’s referred to as quantitative
culture. Quantitative cultures provide informa-
tion regarding the type of organisms present in
addition to the number of organisms present,
which is usually expressed as number per gram
of tissue, milliliter of fluid, or swab. The num-
ber of organisms present provides information
regarding the rate of microorganism multipli-
cation; therefore, quantitative cultures reflect
the third key element of wound infection more
completely than qualitative cultures.

Qualitative cultures. The recovery, isola-
tion, and identification of microorganisms
gained importance in identifying wound
infection following the post-World War 1
(WWI) development of organism-specific

Wound Bioburden and Infection

antimicrobials.®* According to the CDC, one
sufficient criteria of SSI is an “organism iso-
lated from an aseptically obtained culture of
fluid or tissue.”3* By this definition, an organ-
ism present in the tissue of the wound indicates
infection. It’s important to note that this CDC
criterion implies that isolation of organisms
must be from within the tissue or tissue fluid,
not isolation of organisms from the wound sur-
face. The CDC defines pressure ulcer infection
as the presence of two of the following clinical
findings: (1) redness, tenderness, or swelling of
wound edges and (2) organisms isolated from
a needle aspiration, tissue biopsy, or blood cul-
ture.* Clinical signs and symptoms of infec-
tion must be present along with isolation of an
organism known to cause disease.

Acute wounds often contain skin flora, such
as staphylococci and diphtheroids.”> Chronic
wounds, with their distinctive environment,
often contain larger numbers and types of
microorganisms than acute wounds. These
wounds have large amounts of exudate, necrotic
tissue and eschar, large surface areas, and deep
cracks and crevices suitable for a variety of
microbial species. Chronic wounds have been
associated with anaerobes and multiple types
of organisms.®>*” Common organisms isolated
from chronic wounds are Proteus mirabilis,
Escherichiacoli,and Streptococcus, Staphylococcus,
Pseudomonas, Corynebacterium, and Bacteroides
species. 305000870 T imjted data indicate that
the presence of P mirabilis, Pseudomonas
aeruginosa, and Bacteroides, an anaerobe, deter
healing of chronic wounds.”!”> Non-healing
chronic wounds were also associated with the
presence of E. coli, group D Streptococcus, and
other anaerobic cocci.”® Although the pres-
ence of methicillin-resistant  Staphylococcus
aureus (MRSA) in chronic wounds presents
a problem for infection control in healthcare
settings, the association between colonization
with MRSA and subsequent infection or bac-
teremia is unclear.”> Only the presence of beta-
hemolytic Szreptococcus is considered to be a
notable threat in the chronic wound at levels
less than 105 organisms per gram of tissue, *8:63.74
Nonetheless, qualitative cultures have a role in
the monitoring of wounds and in guiding anti-
biotic selection for infected wounds. Qualitative
cultures are accomplished by plating wound



specimens on solid media, identifying isolates
using standard microbiological procedures,
and testing for antibiotic sensitivity. Qualitative
cultures from swab specimens obtained using
Levine’s technique were found to be highly
concordant with qualitative cultures from tis-
sue specimens.®! In terms of recovering any and
all organisms, swab specimens obtained using
Levine’s technique were 78% concordant with
tissue specimens. Concordance with respect to
recovering the specific organisms S. awureus, P.
aeruginosa, and beta-hemolytic Streprococcus
was 96%, 96%, and 99%, respectively.

| 3

Beta-hemolytic Streptococcus is
considered a notable threat in wounds
regardless of the number of these micro-
organisms present.

| 3

Gram-positive organisms are the
first to invade wounds with decreased
host resistance followed by gram-negative
then anaerobic organisms.?

Quantitative cultures.  Although Pasteur sug-
gested that the invasion of microorganisms in
the body was related to quantity of inoculation,
French WWI surgeons were the first to base
wound management on the number of organ-
isms present.”>”7 The relationship between
bacterial quantity, wound infection, and sepsis
was given attention in the 1960s. Krizek and
Davis’® found that fatal sepsis was associated
with visceral or blood cultures greater than10°
or 107 organisms per gram of tissue or milli-
liter of blood. These researchers also demon-
strated that fatal wound sepsis was related to
the number of bacteria in the wound.” In addi-
tion, Noyes and colleagues® found that wound
exudates with greater than 10° bacteria per mil-
liliter were associated with invasive infection.
The U.S. Army Surgical Research Unit pro-
vided a series of studies that found burn wound
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sepsis was associated with bacterial levels ex-
ceedingl0® organisms per gram of tissue.’-#
Quantity of bacteria was also inversely linked
to chronic wound healing.?>*7172 These
studies, along with earlier findings that clean
wounds harbor microorganisms, provided the
foundation from which quantitative culturing
was added as a method of diagnosing infec-
tion." The Agency for Health Care Policy and
Research clinical practice guideline, Treatment
of Pressure Ulcers, embraced quantitative cul-
ture as the gold standard to diagnose pressure
ulcer infection.?® More than 10> organisms
per gram of tissue, milliliter of fluid, or swab
has been adopted by many as the critical value
for diagnosing wound infection,?32>30,39,03,85
Although references to greater than 10° have
been interpreted as 100,000! or 1,000,0008
organisms per gram of tissue, greater than
1,000,000 organisms per gram of tissue is the
preferred critical value.?”

Swab specimens can be quantitatively or
semi-quantitatively processed. Wound tissue
specimens must be of sufficient weight to ensure
validity of findings—around 0.25 g of tissue.%
Quantitative swab cultures are placed in 1 ml of
dilutant and vortexed to release microorganisms
from the swab. This fluid is then serially diluted,
plated, and incubated, usually in acrobic condi-
tions only. However, the recovery of anaer-
obes from swab specimens has been described
through the use of an anaerobic transport con-
tainer.3® Plates are read for type and quantity
of organisms and quantification is expressed as
number or organisms per swab or gram of tis-
sue. Similarly, wound aspirate is diluted, plated,
and incubated. Quantification is expressed as
the number of organisms per ml of fluid.*¢

We compared the quantitative culture
findings from swab specimens obtained using
Levine’s technique with quantitative culture
findings from tissue specimens in a sample
of chronic wounds.®" A critical threshold of
37,000 organisms per swab had a sensitivity
of 90% and specificity of 57% when the true
infection status of the wound was defined as
1,000,000 or more organisms per gram of tis-
sue. Although this was the first study to exam-
ine different critical thresholds for swab speci-
mens, further study is needed to identify the
optimal critical threshold for practice.
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Semi-quantitative swabs are inoculated
onto solid media and streaked on four quad-
rants. The number of colony-forming units
is counted in each quadrant and results are
reported from 1 to 4+. Dow and colleagues*
suggest that 4+ should be used as the cut-off
for diagnosing infection.

| 3

Wounds  with  greater  than
1,000,000 organisms per gram of fissue
are considered to be infected. The opti-
mal critical threshold for swab specimens
obtained using Levine's technique has yet
to be established.

In summary, the identification of wound
infection remains ambiguous and uncertain.
Monitoring wounds for the clinical signs and
symptoms of infection is an important compo-
nentof wound assessment. Indicators of inflam-
mation are especially important markers in
acute wounds, such as SSIs. However, the signs
and symptoms associated with inflammation
may not be present in some patients with acute
wounds or in patients with chronic wounds.
The signs specific to secondary wounds may be
useful in these cases and should be incorporated
into clinical assessment. Wounds suspected of
infection, especially those with delayed heal-
ing, are often cultured to confirm the diagno-
sis. While qualitative cultures provide useful
information in wounds that are demonstrating
obvious clinical signs of infection, they may
not be as useful in diagnosing infection in the
absence of signs and symptoms unless certain
pathogens are isolated. In the absence of clini-
cal signs and symptoms, quantitative cultures
are the gold standard method for diagnosing
localized wound infection.

MANAGING WOUND BIOBURDEN

Controlling wound bioburden requires a mul-
tifaceted approach consisting of one or more of
the following:

e correction of the host factors that contrib-
uted to the infection

Wound Bioburden and Infection

e removal of devitalized tissue and foreign
debris

e initiation of antimicrobial therapy.

Although not all of these interventions will
be indicated in every case of wound infection,
they each have a role to play in either reducing
the number of microorganisms or enhancing
host resistance.

The presence of host factors that reduce
resistance to infection are often overlooked in
management of wound bioburden. Judicious
attention to restoration of adequate blood
supply and tissue oxygen, provision of nutri-
tional support, maintenance of glycemic con-
trol, reduction of edema, and protection from
mechanical forces on the wounded tissue will
aid in restoring the balance between host resis-
tance and microorganisms. Failure to address
these host factors may contribute to continued
proliferation of microorganisms despite initia-
tion of other treatment modalities.

| 3

In managing wound bioburden,
attention should be given to supporting or
restoring host defenses to microorganism
invasion, such as adequate blood supply
and tissue oxygen, nutrition, management
of blood sugar, and control of edema.

| 3

In infected wounds present less
than 1 month, suspect gram-positive or-
ganisms; in immunocompromised patients
with infected wounds present more than
1 month, suspect gram-positive, gram-
negative, and anaerobic organisms.”

Because necrotic tissue provides an excel-
lent medium for growth of microorganisms,
removal of devitalized tissue and debris is
an essential step in treating wound infection.
When devitalized tissue is adherent to the
wound bed, wound debridement is indicated.



Debridement may also be indicated when a
chronic wound persists without adequate man-
agement of wound bacteria, allowing organ-
isms to invade the deeper tissue. Methods of
wound debridement are addressed in chapter 8,
Wound debridement.

Wound cleaning

Host factors such as foreign debris and con-
taminants on the surface of the wound can har-
bor microorganisms or provide nutrients for
their growth. Wound cleaning is a process that
removes these less adherent inflammatory con-
taminants from the wound surface and renders
the wound less conducive to microbial growth.
However, the process of wound cleaning can also
create tissue trauma. Effective wound cleaning
requires selection of methods that minimize
chemical and mechanical trauma to wound tis-
sue while removing surface debris and contam-
inants. Although definitive research is lacking
to guide selection of wound cleaning methods,
the available practice evidence suggests using
a nontoxic cleaning solution in combination
with a delivery device that will create sufficient
mechanical forces to remove the surface debris
while limiting tissue injury.

CLEANING AGENTS

The usefulness of specific agents to correct host
factors depends on a balance between their
antibacterial properties and their cytotoxicity
to wound healing cells, such as white blood
cells (WBCs) and fibroblasts.?’ For the major-
ity of wounds, isotonic saline is adequate to
clean the wound surface. A Cochrane review
concluded that water, although not isotonic, is
a suitable alternative, as long as it’s free of any
potential contaminants.”’ Because the fluid has
only brief contact with the wound surface, it
isn’t crucial that the solution be isotonic (0.9%
sodium chloride). If you choose to use an iso-
tonic solution, however, an inexpensive saline
solution can be prepared by combining one
teaspoon of noniodized salt in one quart of
water. (See Patient Teaching: Preparing saline
solution at home, page 142.)

If the wound surface is heavily laden with sur-
face debris, a commercial wound cleaner may be
used. These agents contain surface-active agents
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or surfactants that by the nature of their chemi-
cal polarity break the bonds that attach wound
contaminants. The intensity of their chemical
reactivity is directly related to their cleaning
capacity and cytotoxicity. Thus, selection of a
wound cleaner needs to weigh cleaning capacity
against potential toxicity to cells in the wound.

Evidence regarding the safety of wound
cleaners is difficult to interpret due to the lack of
standardized methods for testing these agents.
At present, the majority of available evidence
comes from in vitro studies comparing wound
cleaners under experimentally controlled con-
ditions. The ecarliest such study evaluated the
relative toxicity of various commercial wound
and skin cleaners according to their effect on
the viability of PMNs.”! PMNs were exposed
to increasing 1:10 dilutions of test cleaners for
30 minutes and analyzed for viability and
phagocytic function. The toxicity index was
defined as the amount of dilution required to
achieve PMN viability and phagocytic function
compared with that obtained by cells exposed to
a balanced salt solution. Generally, toxicity lev-
els of wound cleaners ranged from 10 to 1,000
while skin cleaners were 10,000. A second study
of wound cleaner cytotoxicity evaluated the
effects of five wound cleaning products on the
viability of human fibroblasts, red blood cells,
and WBCs in culture.”? Although the results
were similar, the findings related to specific
agents varied somewhat from those reported by
Foresman et al.”! One cleaner was found to be
considerably more toxic in this study, a result of
the sample tested failing to meet the manufac-
turer’s specification for pH. A more recent study
evaluated the toxicity index of several current
formulations of skin and wound cleansers using
both fibroblasts and keratinocytes.g3 Collectively,
these studies confirm that skin cleaners, which
are formulated to break the chemical bonds that
bind fecal matter to the skin, are stronger and
more toxic than wound cleaners.

Evidence-Based Practice

Skin cleaners should never be
used for wound cleaning due
to their toxicity.
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Patient Teaching

plastic container.

o= Preparing saline solution at home

To prepare saline solution at home, tell the patient to combine 1 teaspoon of noniodized
salt with 1 quart of distilled water, stirring until the salt is completely dissolved. The solu-
tion can be stored for up to 1 week, at room temperature, in a tightly covered glass or

Evidence-Based Practice

Use of wound cleansers on
wounds heavily laden with debris
must be balanced against the po-
tential toxicity to wound healing cells.

Antiseptic agents have historically been used
to control bacterial levels in chronic wounds.
(See Antiseptic agents historically used to trear
chronic wounds.) This practice was based on
the well-documented finding that bacteria
suspended in a test tube of fluid medium are
rapidly killed when exposed to an antiseptic.
However, in order for an agent to be effective
in the environment of a chronic wound, an
agent must be able to penetrate into contami-
nated tissue in an active form and in sufficient
concentration to achieve bactericidal activity.
Because antiseptics bind chemically to multiple
organic substrates that are normally present in
chronic wounds, they may fail to reach bac-
teria in the wound tissue when used in stan-
dard clinical concentrations.”*?® Thus, they’re
unable to create an effective antibacterial effect.
Furthermore, antiseptics are toxic to all cells
with which they come into contact, including
WBCs and fibroblasts.

The cytotoxic properties of antiseptics have
been well documented in vitro and in vivo.$7-
1% Furthermore, the addition of an antiseptic
to wound cleaners has been shown to increase
the toxicity index of the agent to 10,000 on aver-
age.!® Although multiple clinical studies are
cited to support the benefits of using antiseptic
agents in healing chronic wounds, they fail to
distinguish the antimicrobial effect of the anti-
septic from other bacteria-reducing treatments

thatare being simultaneously administered, such
as debridement or absorption of wound exu-
date, including bacteria and their toxins.!%¢-10?
Although some clinicians have reported using
antiseptics for specific clinical indications, such
as to demarcate a gangrenous wound and limit
bacterial invasion of surrounding tissue, to date,
no scientifically valid clinical studies have docu-
mented the antibacterial benefits of using anti-
septic agents in chronic wounds.!10-112
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Antiseptics shouldn’t be used as
a cleaning agent for wounds.

Antiseptic agents historically used

to treat chronic wounds

Acetic acid

Aluminum salts

Boric acid

Chlorhexidine

Gentian violet
Hexachlorophene

Hydrogen peroxide
Hypochlorite (Dakin’s solution)
lodine, povidone-iodine
Merthiolate

Silver nitrate



CLEANING DEVICES

Theeffectiveness of wound cleaning isinfluenced
by the type of cleaning device used to deliver
the solution to the wound surface. It’s essential
that the method used provide sufficient force to
remove surface contaminants and debris while
minimizing trauma to the wound. A variety
of scrubbing cloths, sponges, and brushes
are available for wound cleaning. Although
evidence related to their efficacy is limited, it
has been demonstrated that wounds cleaned
with coarse sponges were significantly more sus-
ceptible to infection than those scrubbed with
smoother sponges.!'? Furthermore, when com-
pared with saline, wound cleaners containing
surfactant were found to decrease the coefficient
of friction between the scrubbing device and
wound tissue.

Wound irrigation, as opposed to a cleaning
device, promotes wound cleaning by creating
hydraulic forces generated by the fluid stream.
In order for the irrigation to be effective in
cleaning the wound, the force of the irriga-
tion stream must be greater than the adhesion
forces that hold the debris to the surface of
the wound. Multiple studies have substanti-
ated that increasing pressure of a fluid stream
improves removal of bacteria and debris from
the wound.""!"> Wound irrigation pressures
of 10 Ib per square inch (psi) and 15 psi are
more effective than pressures of 1 and 5 psi in
removing debris and bacteria from the wound
surface; however, increasing the irrigation
pressure to 20 psi or greater doesn’t signifi-
cantly improve the efficacy of cleaning.

When irrigation is delivered with a mechani-
cal irrigation device, such as those used for
dental hygiene, greater pressures are attain-
able than with other methods. Although clini-
cal studies of mechanical irrigation devices
used on crushing trauma wounds have con-
firmed that cleaning with a pressure of 70 psi
produces significantly more effective removal
of bacteria and debris than cleaning with
25 or 50 psi,”G‘118 lower pressures are generally
desirable in chronic wounds. However, even
with pressures as low as 10 psi, bacteria and debris
removal with mechanical irrigation devices was
significantly more effective than results obtained
from irrigation with a bulb syringe.
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Although high pressure optimizes wound
cleaning, the risk of dispersing fluid into adja-
cent wound tissue or along tissue planes is
increased when higher pressures are used for
irrigation.!'1?! The magnitude of this disper-
sion is related to the amount of fluid stream
pressure. Research on the animal model
established that irrigation at 70 psi produced
greater dispersion of fluid into the tissue than
irrigation with a 35-ml syringe and a 19-gauge
needle (8 psi).!”! Moreover, when a single
orifice tip was used to irrigate experimental
wounds, extensive fluid penetration occurred
at pressures greater than 30 psi.'?? This dis-
persion of fluid did not occur when a multi-jet
tip was used to deliver the irrigation stream.
Collectively, this evidence supports avoiding
irrigation pressures of greater than 15 psi for
wound cleaning.

While high pressures should be avoided in
performing wound irrigation, it’s also neces-
sary to create sufficient hydraulic forces with
the fluid stream to overcome the adhesion
forces holding debris to the wound surface.
Research on experimental wounds in the ani-
mal model found that irrigation pressures of
1 and 5 psi removed significantly less wound
debris than did pressures of 10 and 15 psi.'!®
The use of a needle and syringe to deliver fluid
to wound tissue is generally regarded as a con-
venient method of providing effective irriga-
tion pressure. A 35-ml syringe and a 19-gauge
needle or angiocatheter has been shown to
deliver an irrigation stream at 8 psi.’?? This
study also demonstrated that irrigation with
a 19-gauge needle and a 35-ml syringe was
significantly more effective than bulb syringe
irrigation in removing wound bacteria and
preventing the development of infection in
experimental wounds.!”? Additional evidence
of the effectiveness of a needle and syringe
method of irrigation over the bulb syringe was
established in a clinical experimental study
of trauma wounds treated within 24 hours
of injury with either a standard bulb syringe
(0.05 psi) or a 12-ml syringe and 22-gauge
needle (13 psi).!?? A significant decrease was
observed in both wound inflammation and
wound infection in those wounds cleaned with
the syringe and needle compared with the bulb
syringe. The collective evidence regarding the
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effect of fluid stream pressure on removal of
wound debris and bacteria supports using an
irrigation pressure of 5 to 15 psi for wound
cleaning.

A variety of needle and syringe combina-
tions can be used to achieve the desired range
of irrigation pressure. The size of the syringe
and the needle gauge determine the amount
of pressure of the fluid stream. Since the force
depressing the plunger is distributed over a
larger surface area, the larger the syringe, the
less the force. With a 19-gauge needle, 6-, 12-,
and 35-ml syringes will produce pressures of
30, 20, and 8 psi, respectively. The opposite
effect occurs by increasing the size of the nee-
dle. Since the larger the lumen of the needle,
the greater will be the flow of fluid, needles of
25-, 21-, and 19-gauge will create pressures of
4, 6, and 8 psi, respectively, when used with a
35-ml syringe.

A number of devices capable of delivering
saline under pressure have been made available
commercially. Although the claim is made that
these devices produce a 19-gauge stream at 8 psi,
no evidence exists to support this assertion. In a
preliminary report of the pressure dynamics of
one of these devices, measurement of pressure
was limited to the pressure within the pressur-
ized canister system, not the actual force of the
fluid stream against the wound surface.!?*

l % i
Wound irrigation can be accom-

plished with a variety of medical tools
and specially made devices.

Evidence-Based Practice

Research indicates that the opti-
mum pressure for wound cleaning
is between 5 and 15 psi.

In addition to varying the amount of pres-
sure used for wound irrigation, the fluid
stream can be delivered in either a pulsatile
or continuous flow pattern. The benefit of
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delivering wound irrigation with a pulsatile
as compared with a continuous fluid stream
hasn’t been substantiated in experimental
studies. " 117118 - Although several commer-
cially available battery-powered, disposable
irrigation systems (Davol, Inc., Cranston,
RI; Stryker Instruments, Kalamazo, MI;
Zimmer, Inc., Dover, OH) deliver pulsatile
fluid streams with different spray patterns and
remove the fluid and wound debris with suc-
tion, their wound healing efficacy in compari-
son with other irrigation methods remains to
be established 31125127 However, a recent ani-
mal study comparing pulsed lavage and bulb
syringe irrigation showed reduced bacterial
levels with pulse lavage irrigation.!”® At the
present time, their primary benefit appears to
be their portability and capability to serve as
an alternative to whirlpool therapy for patients
with chronic wounds, which aren’t amenable
to whirlpool, or for patients when whirlpool
therapy isn’t accessible.
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Pulsatile irrigation devices don’t
appear to be better than nonpulsatile de-
vices, but they may be useful for patients
who don’t have access to a whirlpool.

An alternate approach to wound irrigation
is the whirlpool bath. It cleans the wound by
exposing the entire wound bed and surround-
ing skin to agitating water generated by jets
in the sides of the whirlpool tub. Only two
studies have investigated the cleaning effec-
tiveness of whirlpool and these are method-
ologically confounded with wound irrigation,
which was provided at the end of the whirl-
pool therapy.!?130 The benefit of the whirl-
pool bath is thought to be derived from the
prolonged exposure of the wound to water,
which softens wound debris and makes it
more amenable to removal. For this rea-
son, the whirlpool is best suited for use with
chronic wounds containing thick slough or
necrotic tissue. Since it isn’t possible to con-
trol the amount of pressure being exerted



on the wound surface in a whirlpool bath,
once the devitalized tissue has been cleared
from the wound, the whirlpool should be
discontinued to avoid disrupting new granu-
lation tissue forming in the wound. Extreme
caution must also be taken to ensure that the
wound doesn’t come in close contact with the
water jets, since the high pressure they gener-
ate could cause further tissue injury.

A more recently developed technology that
assists with removing fluids from a wound is
negative-pressure wound therapy (NPWT).
Fluid removal is accomplished by placing
foam or gauze dressing into the wound, seal-
ing it with a semi-occlusive covering, and
applying subatmospheric pressure through
an evacuation tube coupled to a computer-
modulated pump. The suction action created
by the subatmospheric pressure facilitates
removal of stagnant fluid from a wound.
Although removal of stagnant wound fluid
with NPWT is thought to decrease wound
bioburden, research findings have been mixed.
In a randomized trial comparing NPWT and
conventional moist gauze therapy, quanti-
tative bacterial load, as measured by tissue
biopsy, did not change significantly in either
treatment group.’! However, the NPWT
wounds showed a significant decrease in
nonfermentative gram-negative bacilli and
an increase in S. aureus. Similarly, in a study
of 65 patients with acute or chronic wounds
who were randomized to initial treatment
with vacuum-assisted closure or a “modern”
dressing, there was no significant reduction in
bacterial clearance.!3? In contrast, others have
reported a trend toward reduction in bacte-
rial load using semi-quantitative superficial
swabs.133:134 Additionally, Morykwas and
colleagues found a 1,000-fold decrease in the
number of bacteria in experimentally inocu-
lated wounds of pigs that had been treated
with NPWT for 4 days.!*> Variation in sam-
pling techniques and methods of analyses of
wound specimens have contributed to these
discrepant findings.

Evidence for use of NPWT with antimicro-
bial solution instillation has been reported in
the literature.!3¢ Case studies of infected acute
wounds using this new treatment modality
are being evaluated. Continued research will
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help us determine the effectiveness of this new
treatment strategy.

ANTIMICROBIAL THERAPY

When removal of necrotic tissue doesn’t reduce
bacterial burden to a level compatible with
healing, additional interventions to reduce the
number of organisms on the wound surface
are indicated. These antimicrobial therapies
consist of elemental topical antimicrobials and
antibiotics, both topical and systemic. These
agents act directly on the microorganisms,
destroying the bacteria and preventing devel-
opment of new colonies.

The clinical use of antimicrobials to con-
trol bacterial burden in chronic wounds
has been characterized by misconceptions
and controversy. As a result, they have fre-
quently been used too extensively or for too
long a time. The lack of valid indicators of
chronic wound infection has further compli-
cated the selection and use of antimicrobial
therapy. Research evidence has documented
that systemic antibiotics are of no value in
reducing bacterial counts in chronic, granu-
lating wounds.!3” Furthermore, the presence
of purulent exudate, a recognized sign of
infection in an acute wound, isn’t a sufficient
indicator of the need to initiate antimicro-
bial therapy to treat a chronic wound. Given
the current state of ambiguity regarding
valid clinical signs and symptoms of chronic
wound infection, the decision to initiate anti-
microbial therapy is best guided by the failure
of a wound to make progress toward healing
despite the absence of devitalized tissue. The
main indications for topical antibiotic use
revolve around superficial wound infection,
or critical colonization, in which there is
impaired wound healing, pale fragile granu-
lation tissue, or suspected or confirmed high
microbial burden, without periwound cel-
lulitis. Applying the NERDS and STONES
mnemonics reveals that these indicators are
consistent with critical colonization but not
deep infection. Topical elemental antimi-
crobials are formulated from elements such
as silver, copper, gold, or zinc. (See Topical
antibiotics traditionally used to control biobur-
den in chronic wounds, page 146.) The specific
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formulation of the antimicrobial agent
is crucial to its effectiveness in reducing
bacterial burden without destroying cells
essential to healing. Iodine is an example of
an agent that, in its elemental form, is toxic
to cells that promote healing. However, when
formulated as cadexomer iodine gel, it slowly
releases iodine from its microspheres while
absorbing bacteria.3%13Y An in vitro study of
varying concentrations of cadexomer iodine
demonstrated that it is nontoxic to human
fibroblasts in culture in concentrations of up
to 0.45%; the study also showed that chronic
wounds treated with cadexomer iodine
revealed reepithelialization on biopsy.
Topical agents formulated with silver
have long been a part of the antibacterial
armamentarium. Using the ionized form
of silver (Ag+), these agents exert bacterio-
static properties through the action of the
silver cation on proteins. The Ag+ binds
to proteins in the bacterial cell wall, dis-
rupting its integrity and resulting in death
of the cell. Silver-containing wound care
products include pure silver, creams, and
sustained-release dressings. Research evi-
dence regarding the efficacy of these agents
is most substantial for the cream formula-
tions (silver sulfadiazine 2% or 7%). Topical
cream formulations have been shown to
reduce bacterial density, vascular margin-
ation, and migration of inflammatory cells
in chronic leg ulcers.!*" The efficacy of silver
sulfadiazine cream in reducing bacterial bur-
den in chronic wounds was substantiated in a
randomized trial of 45 patients with a single
infected pressure ulcer who were randomly
assigned to receive silver sulfadiazine cream,
povidone-iodine solution, or saline gauze
dressings.!” Standard care consisting of deb-
ridement, pressure reduction, and nutritional
support was provided to all subjects. In 100%
of the ulcers treated with silver sulfadiazine
cream, the bacterial levels were reduced to
10° or less per gram of tissue during the
3-week study period, while only 78.6% of
the povidone-iodine solution-treated ulcers
and 63.6% of the saline gauze-treated ulcers
achieved these reductions in bacterial levels.
Overall, ulcers treated with silver sulfadiaz-
ine responded more rapidly, with one-third
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Topical antibiotics traditionally

used to control bioburden in
chronic wounds

Mafenide acetate (Sulfamylon)

Metronidazole (Flagyl®, Metizol,
MetroGel)

Mupirocin (Bactroban)
Nitrofurazone (Furacin)
Polysporin

Silver sulfadiazine (Silvadene)

achieving bacterial levels of less than 103
within 3 days and half of the ulcers reaching
this level within 1 week. These data support
limiting treatment with silver-based creams
to no more than 2 weeks. Limiting the use of
effective topical antibiotics to short durations
with high doses can minimize the potential
for selection or development of more resistant
bacteria. If clinical evidence of improvement
has not occurred with 2 weeks of treatment,
other host factors that may be contributing
to decreased bacterial resistance should be
explored.

Evidence-Based Practice

Research suggests that topical
elemental antimicrobial therapy
with silver-based creams be lim-
ited to 2 weeks.

A more recently developed topical deliv-
ery system, the silver-impregnated dress-
ing, has been shown to have antimicrobial
effects on a broad spectrum of organisms.!*!
However, many questions remain regarding
the dosage of silver released into the wound
and the potential for delays in healing if the
silver cation binds to fibroblasts and epithelial



cells. Reports of industry-conducted in
vitro studies demonstrate that different
silver-containing dressings release different
amounts of silver over time.!3’ There are
preliminary indications that the toxic dosage
of silver differs depending on whether the
fibroblasts and epithelial cells are in a mono-
layer or in a three-dimensional matrix.!*?
The potential adverse consequences in epi-
thelializing wounds was demonstrated in a
controlled study of matched pair skin graft
donor sites treated with a non-antimicrobial
foam dressing or a nanocrystalline silver
dressing. Although there were no differ-
ences in bacterial counts between the two
treatment groups, reepithelialization was
significantly slower in the wounds treated
with the silver dressing.!® At the present,
in vivo evidence to establish the safety and
efficacy of silver-containing dressings is lack-
ing. Recent reviews of the research literature
confirm that clinical evidence of benefit for
silver-containing dressings is lacking.!#4-140
An evaluation of multiple elements of dress-
ing performance, including silver content,
rate of silver release, and antibacterial activ-
ity, concluded that the dressing should be
selected based on standard clinical param-
eters rather than on a dressing’s silver con-
tent or release activity.!*” Therefore, given
the ambiguity in the evidence surrounding
silver-containing dressings, discretion should
be exercised in using them as a method of
reducing microorganisms on wound surfaces,
and treatment periods should be limited to
4 weeks in duration. Their use should be
discontinued when reepithelialization = is
observed in the wound.

Topical antibiotics exert their antimicrobial
effects through selective binding to chemical
targets on the bacterial cell wall. Since human
cell membranes lack these chemical targets,
topical antibiotics have negligible effect on
cells that promote wound healing. Although
numerous antibiotics are available for topical
application, research confirming the potential
utility of topical antibiotics in reducing bac-
terial burden in chronic wounds is limited
to two randomized controlled trials. In one
study, 31 patients with pressure ulcers were
treated with topical gentamicin cream and
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standard treatment consisting of debridement,
cleaning, pressure reduction, and nutritional
support (experimental group). These patients
demonstrated significant improvement, while
only three of the nine given standard treat-
ment alone improved.”! Serial bacteriological
and pathological observations made over a 1-
to 4-week treatment period showed a rapid
reduction in bacterial counts to levels less than
10%ml in all ulcers treated with gentamicin.
Furthermore, analysis of quantitative bacterial
counts in relation to clinical outcome revealed
an absolute correlation between significant
clinical improvement and a fall in the bacte-
rial count to less than 10%ml and between no
clinical improvement and the persistence of
counts greater than 10%ml. The efficacy of sil-
ver sulfadiazine in reducing bacterial counts
was also demonstrated in the previously noted
randomized trial of 45 patients with pressure
ulcers.1% In this study, all of the ulcers treated
with topical silver sulfadiazine achieved bac-
terial levels of 10° or less per gram of tissue
following 3 weeks of treatment.

Although clinical studies provide evidence
supporting the utility of topical antibiotics in
reducing bacterial burden in chronic wounds,
these agents can cause adverse reactions in
some patients. Reports of permanent hearing
loss with topical 1% neomycin solution and
acute anaphylactic reactions with topically
applied bacitracin suggest that careful monitor-
ing is indicated when using these agents.!#3:14
Additionally, since there’s a risk of selecting
out resistant strains of bacteria, antibiotics
that are used to treat infections systemically
shouldn’t be used in a topical form on chronic
wounds. For this reason, despite the reported
effectiveness of gentamicin in reducing bacte-
rial levels in pressure ulcers, alternative topical
antibiotics are indicated that won’t produce
resistant bacterial strains to systemic forms of
the antimicrobial agent. Furthermore, since
topical antibiotics are limited in the range of
species they are effective against, it is impor-
tant to judiciously select the specific antibiotic
based on the organism present in the wound.

While topical antibiotics have demon-
strated effectiveness in reducing bacterial bur-
den when the area of involvement is localized,
they’re generally regarded as inadequate to
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control more extensive tissue involvement, such
as advancing cellulitis. In these instances, sys-
temic antibiotic therapy is indicated. Since the
type of organisms and degree of invasiveness
will vary, the choice of antimicrobial therapy
will need to be individualized. Unfortunately,
little research evidence exists to guide selection
of antibiotics to treat chronic wound infec-
tions. Generally, chronic wound infections are
treated empirically with antibiotics that have
a narrow but sufficient spectrum of cover-
age. Care should be taken to avoid routine or
extended periods of treatment. Less acute forms
of chronic wound infection are treated with
oral antibiotics. However, parenteral therapy
may be indicated when the infection involves
deeper tissue and is accompanied by systemic
signs, such as fever, chills, and elevated WBC
count. Regardless of the route, the effectiveness
of any systemic antibiotic in reducing bacterial
burden will be dependent on the adequacy of
the patient’s peripheral circulation. In those
instances where peripheral vascular disease
compromises blood flow to the infected tissue,
systemic antimicrobial therapy may produce
no clinical improvement in the wound.

The effectiveness of systemic
antibiotics is dependent on an adequate
blood supply to the wound.

Several adjuvant therapies have shown
potential as interventions for reducing bacte-
rial burden in chronic wounds. Hyperbaric
oxygen therapy, administered by intermittent
inhalation of pure oxygen at a pressure greater
than 1 atmosphere, has been shown to promote
PMN microbicidal efficacy in diabetic foot
ulcers.” Ultraviolet (UV) light has long been
recognized for its bactericidal effects derived
from in vitro studies. The effect of UV light
has been demonstrated in a clinical study of
22 patients with chronic wounds containing
high bacteria levels as determined by quantita-
tive swab culture.!”! Following one 180-second
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UV-C treatment session, cultures showed a sta-
tistically significant reduction in predominant
bacteria (P = .001) and significant reductions in
MRSA (P < .05) and S. aureus (P < .01).13?

Additionally, exposure of wound tissue to
electrical current using an electrical stimulation
device has been shown in animal studies to exert
bacteriostatic and bactericidal effects on micro-
organisms known to infect chronic wounds.
In a study of 20 patients with burn wounds
that had been unresponsive to conventional
therapy for 3 months to 2 years, application of
direct current stimulation for 10 minutes twice
weekly produced a quantitatively lower level
of microorganisms.152 However, the antibac-
terial effect of pulsed current, the more com-
monly used electrical stimulation modality in
current practice, remains unclear. There is evi-
dence that the voltage that would be required
to produce an antibacterial effect would create
profound muscle contractions, making it not
applicable in clinical practice.!>15

SUMMARY

Most of our understanding of wound infec-
tion has been derived from the study of acute
wounds. As wound healing science has evolved,
it has become clear that chronic wounds are
distinctly different environments where host
resistance has been overwhelmed by bacte-
rial burden. The classic signs and symptoms
of infection are well recognized. However,
they’re based on assessments made of acute
wounds and aren’t valid in the chronic wound.
While indicators of chronic wound
tion remain ambiguous, substantial evidence
shows that necrotic tissue harbors microorgan-
isms. Therefore, debridement of necrotic tis-
sue in the wound bed is an essential first step
to reducing bacterial burden. Regular wound
cleaning with a noncytotoxic solution, using
sufficient force to remove surface contami-
nants and debris while minimizing trauma,
is an important adjunct to reduce surface
contaminants. In those instances where these
measures aren’t sufficient to restore a balance
between host resistance and bacterial burden,
antimicrobials that act directly on the bacteria
are indicated.

infec-
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PATIENT SCENARIO
Clinical Data

Mr. Lis a well-nourished 70-year-old who lives independently with his wife. His past medical
history is negative for diabetes, pulmonary disease, and cardiac disease. His hypertension is
well controlled with hydrochlorothiazide. He presents to the wound clinic for the first time for
an open wound on the medial aspect of his lower left leg (Fig. 7-1A). He sustained a crushing
injury to his left lower leg 20 years ago and has had a wound on the medial aspect since that
time. Multiple skin grafts have failed. On clinical examination, erythema is noted around the
periwound area. There is no increase in skin temperature and no apparent edema. He denies
increasing pain in the wound area and reports that the wound has not increased in size. The
wound measures 3.9 x 2.5 cm. The wound bed contains some granulation tissue and a smalll
amount of yellow surface debris. There is a distinctive foul odor with a small amount of yellow-
tinged exudate. The mnemonic NERDS® produces four NERDS signs. A quantitative tissue cul-
ture reveals the presence of S. aureus, diphtheroids, and P. aeruginosa. The microbial load of
the organisms present is less than 10¢ per gram of tissue. Doppler waveform studies and pulse
volume recordings reveal normal triphasic vessels.

Figure 7-1. (A) Baseline photo. (B) The appearance of the wound after 2 weeks of topical
antibiotic therapy. (Photo courtesy of S. Gardner. See also color section, Patient Scenarios, page C42,
for the color versions of these images.)

Case Discussion

Based on the signs and symptoms, the enabler NERDS, and the wound culture data, it was de-
termined that Mr. L's wound was critically colonized or superficially infected. Having confirmed
the presence of adequate circulation and a normal nutritional state, local treatment consisted
of twice-daily cleansing with normal saline using a 35-ml syringe and 19-gauge Angiocath fol-
lowed by topical application of silver sulfadiazine (Silvadene) and covering with a foam dress-
ing. Following 2 weeks of treatment, the wound bed was free of debris and healthy granulation
tissue filled the wound space (Fig. 7-1B). The periwound erythema and foul odor had resolved.
The wound had decreased in size to 2.7 X 1.6 cm.
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CHAPTER 7 ® Wound Bioburden and Infection

Il

Which of the following distinguishes a wound colonized with bacteria from one that’s

infected?

A. An infected wound will have purulent exudate; a colonized wound won’t.

B. An infected wound will have organisms present in viable tissue; a colonized wound
won’t.

C. An infected wound will always have necrotic tissue; a colonized wound won’t.

D. An infected wound will have a positive swab culture; a colonized wound won’t.

ANSWER: B. For a wound to be infected, organisms must be present in viable tissue and not
limited to the wound surface. Purulent exudate may be observed in a colonized wound as well
as one that’s infected. While necrotic tissue does contain organisms, a wound can be infected
without the presence of necrotic tissue. Both an infected wound and a colonized wound will
produce a positive swab culture. For the wound to be infected, the organisms must be present in
the tissue and not limited to the surface of the wound that has contact with the culture swab.

Which of the following is the most valid indicator of a wound infection?
A. A swab culture showing large amounts of Staphylococcus

B. The presence of erythema in the periwound area

C. Quantitative culture of tissue showing 1,000,000 organisms/g of tissue
D. Large amounts of serosanguineous exudate on dressings

ANSWER: C. Quantitative cultures provide a count of the actual number of organisms pres-
ent in a standard gram of tissue taken from beneath the wound surface in the wound tissue.
Although quantitative swab cultures are fairly comparable to quantitative tissue cultures, tis-
sue cultures remain the gold standard. Erythema is one of the classic signs of inflammation
and may arise in response to any type of tissue injury, including, but not limited to, infection.
Serosanguinous exudate contains serum and a small number of red blood cells and may be
indicative, but not conclusive, of infection.

Antiseptics are a deterrent to healing of clean, granulating wounds because they:
A. interfere with absorption of nutrients.

B. discolor the wound tissue.

C. irritate surrounding skin.

D. are harmful to fibroblasts and other cells.

ANSWER: D. Antiseptics have been documented as toxic to fibroblasts. Although some anti-
septics can bleach out the color of wound tissue, this isn’t what causes them to disrupt the repair
process. While many antiseptics can cause skin irritation if allowed to come in contact with the
periwound surface, this isn’t the mechanism that interferes with wound repair.

Topical antibiotics for treatment of chronic wounds should be:
A. used routinely to reduce high bacterial levels.

B. used routinely to prevent infection.

C. avoided unless necrotic tissue is present.

D. avoided in absence of signs of infection.

ANSWER: D. Treatment with topical antibiotics is indicated only when signs of infection
are present. However, it’s important to recognize that a chronic wound may not present with
the same signs of infection as an acute wound. Treatment with topical antibiotics isn’t indi-
cated unless the wound is infected. Routine use of topical antibiotics for prevention of infection
1s unnecessary and can lead to development of resistant organisms. Using topical antibiotics in
the presence of necrotic tissue isn't effective.

(continued)
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5. Which of the following correctly describes the Levine technique for wound culturing?
A. Obtain a tissue specimen using a sterile scalpel.
B. Aspirate wound fluid using a 21-gauge needle and 10-ml syringe.
C. Swab necrotic tissue prior to cleaning the wound.
D. Rotate swab over a 1-cm-square area with sufficient pressure to express fluid from

within the wound tissue.

ANSWER: D. Rotating a swab over a 1-cm-square area to express fluid from within the
wound describes the Levine technique. Using a sterile scalpel and aspirating wound tissue with
a needle and syringe are alternate methods of obtaining a wound specimen for culture. C is
incorrect. You should never culture necrotic tissue.

REFERENCES

1.

. Larocco, M.

Robson, M.C. “Wound Infection: A Failure
of Wound Healing Caused by an Imbalance
of Bacteria,” Surgical Clinics of North America
77(3):637-50, June 1997.

. Bowler, P.G. “Wound Pathophysiology, Infection,

and Therapeutic Options,” Annals of Medicine
34:419-27, September 2002.

. Majno, G. Cells, Tissues, and Disease: Principles of

General Pathology. New York: Oxford University
Press, 2004.

. Abraham, S.N. “Discovering the Benign Traits

of the Mast Cell,” Science and Medicine 3(5):46-55,
September-October 1997.

. McGeer, A., et al. “Definitions of Infection

for Surveillance in Long-term-care Facilities,”
American Journal of Infection Control 19(1):1-7,
February 1991.

. Thomson, P.D., and Taddonio, T.E. “Wound

Infection,” in Krasner, D., and Kane, D., eds.,
Chronic Wound Care, 2nd ed. Wayne, PA: HMP
Communications, 1997.

“Inflammation and Immunity,”
in Porth, C.M., ed., Pathophysiology: Concepts
of Altered Health States, 4th ed. Philadelphia:
Lippincott Williams & Wilkins, 1994.

. Tarnuzzer, R.W., and Schultz, G.S. “Biochemical

Analysis  of Acute and Chronic Wound
Environments,” Wound Repair and Regeneration

4(3):321-26, July-September 1996.

. Sibbald R.G., et al. “Increased Bacterial Burden

and Infection: The Story of Nerds and Stones,”
Advances in Skin & Wound Care 19(8):447-61,
October 2006.

Heggers,].P.,and Robson, M.C. “Prostaglandins and
Thromboxanes,” in Ninneman, J., ed., Traumatic
Injury-infection and Other Immunological Sequelae.
Baltimore, MD: University Park Press, 1983.

12.

13.

14.

18.

20.

21

22.

. Dow, G.

“Infection in Chronic Wounds,” in
Chronic Wound Care: A Clinical Source Book for
Healthcare Professionals, 3rd ed. Wayne, PA: HMP
Communications, 2001.

Hunt, T.K,, et al. “A New Model for the Study
of Wound Infection,” Journal of Trauma 7(2):
298-306, March 1967.

Bucknall, T.E. “The Effect of Local Infection
upon Wound Healing: An Experimental Study,”
British Journal of Surgery 67(12):851-55, December
1980.

Dunphy, J.E. “The Cut Gut,” American Journal of
Surgery 119(1):1-8, January 1970.

Lawrence,].C. “Bacteriologyand Wound Healing,”
in Fox, J.A., and Fischer, J., eds., Cadexomer lodine.
Stuttgart: Schattauer Verlag, 1983.

Orgill, D., and Demling, R.H. “Current Concepts
and Approaches to Wound Healing,” Critical Care
Medicine 16(9):899-908, September 1988.

Stenberg, B.D., etal. “Effect of bFGF on the Inhibition
of Contraction Caused by Bacteria,” Journal of Surgical
Research 50(1):47-50, January 1991.

Renyi, R. “The International Wound Infection
Institute: A Global Platform for the Clinical
Management of Infected Wounds,” World Council
of Enterostomal Therapists Journal 29(2):27-33, 2009.
American College of Surgeons: Committee on the
Control of Surgical Infections. Manual on Control
of Infection in Surgical Patients. Philadelphia:
Lippincott Williams & Wilkins, 1976.

Baxter, C., and Mertz, P.M. “Local Factors that
Affect Wound Healing,” Nursing RSA Verpleging
7(2):16-23, February 1992.

Gilchrist, B. “Treating Bacterial Wound Infection,”
Nursing Times 90(50):55-58, December 1994.
Hutchinson, J.J., and McGuckin, M. “Occlusive
Dressings: A Microbiologic and Clinical Review,”
American Journal of Infection Control 18(4):256-68,
August 1990.



152 CHAPTER 7 o

23.

24.

25.

26.

27.

28.

29

30.

31.

32.

33.

34.

35.

36.

37.

38.

Stotts, N.A., and Hunt, T.K. “Pressure Ulcers:
Managing Bacterial Colonization and Infection,”
Clinics in Geriatric Medicine 13(3):565-73, August
1997.

Barnett, A., et al. “A Concentration Gradient of
Bacteria within Wound Tissue and Scab,” Journal
of Surgical Research 41(3):326-32, September 1986.
Lookingbill,D.P.,etal.“Bacteriology of ChronicLeg
Ulcers,” Archives of Dermatology 114(12):1765-68,
December 1978.

Robson, M.C,, et al. “Wound Healing Alterations
Caused by Infection,” Clinics in Plastic Surgery
17(3):485-92, July 1990.

Stotts, N.A., and Whitney, J.D. “Identifying and
Evaluating Wound Infection,” Home Healthcare
Nurse 17(3):159-65, March 1999.

Kravitz, S. “Infection: Are we defining it accu-
rately?” Advances in Skin & Wound Care 19(4):176,
May 2006.

Grayson, M.L., et al. “Probing to Bone in Infected
Pedal Ulcers: A Clinical Sign of Underlying
Osteomyelitis in Diabetic Patients,” Journal of the
American Medical Association 273(9):721-23, March
1995.

Gilchrist, B. “Infection and Culturing,” in Krasner,
D., and Kane, D., eds., Chronic Wound Care, 2nd
ed. Wayne, PA: HMP Communications, 1997.
Cicione, J. “Making Waves,” Case Review 26-29,
July-August 1998.
Diabetes
Conference on Diabetic Foot Wound Care,”
Diabetes Care, 22(8):1354-60, August, 1999.

Stotts, N.A. “Promoting Wound Healing,”
in Kinney, M.R., et al.,, eds., AACN’s Clinical
Reference for Critical Care Nursing, 4th ed. St.
Louis: Mosby—Year Book, Inc., 1998.

Horan, T.C., et al. “CDC Definitions of
Nosocomial Surgical Site Infections, 1992: A
Modification of CDC Definitions of Surgical
Wound Infections,” American Journal of Infection
Control 20(5):271-74, October 1992.

Gardner, S.E., et al. “The Validity of the Clinical
Signs and Symptoms Used to Identify Localized
Chronic Wound Infection,” Wound Repair and
Regeneration 9(3):178-86, May-June 2001.
Gardner, S.E. et al. “Clinical Signs of Infection in
Diabetic Foot Ulcers with High Microbial Loads,”
11(2):119-28.

American Association.  “Consensus

Biological Research for Nursing
October 2009.

Steed, D.L. “Diabetic Wounds:
Classification, and Management,” in Krasner, D.,
and Kane, D., eds., Chronic Wound Care, 2nd ed.
Wayne, PA: HMP Communications, 1997.
Cutting, K.F., and Harding, K.G. “Criteria for
Identifying Wound Infection,” Journal of Wound
Care 3(4):198-201, June 1994.

Assessment,

39.

40.

41.

42.

42a.

43.

4.

45.

46.

47.

48.

50.

51.

52.

. Donovan, S.

Wound Bioburden and Infection

Bergstrom, N., et al. Treatment of Pressure Ulcers.
Clinical Practice Guideline, Number 15. AHCPR
Publication No. 95-0652. Rockville, Md.: Agency
for Health Care Policy and Research, Public
Health Service, U.S. Department of Health and
Human Services, December 1994.

Cutting, K.F. “Identification of Infection in
Granulating Wounds by Registered Nurses,”
Journal of Clinical Nursing 7(6):539-46, November
1998.

Gardner, S.E., et al. “A Tool to Assess Clinical
Signs and Symptoms of Localized Chronic
Wound Infection: Development and Reliability,”
Ostomy Wound Management 47(1):40-47, January
2001.

Gardner, S.E. et al. “The Reliability of the Clinical
Signs and Symptoms Checklist in Diabetic Foot
Ulcers,” Ostomy Wound Management (in press).
Woo, K.Y., & Sibbald, R.G. “A Cross-sectional
Validation Study of Using NERDS and
STONES to Assess Bacterial burden,” Ostomy
Wound Management 55(8):40-48, August 2009.
Cutting, K.F., et al. “Clinical Identification of
Wound Infection: A Delphi Approach,” in EWMA
Position Document—Identifying Criteria for Wound
Infection. London: MEP Ltd, pp 6-9, 2005.
Robson, M.C., and Heggers, ].P. “Bacterial
Quantification of Open Wounds,” Military
Medicine 134(1):19-24, January 1969.

Stotts, N.A. “Determination of Bacterial Burden
in Wounds,” Advances in Wound Care 8(4):46-52,
July-August 1995.

Lee, P., et al. “Fine-needle Aspiration Biopsy in
Diagnosis of Soft Tissue Infections,” Journal of
Clinical Microbiology 22(1):80-83, July 1985.
Rudensky, B., et al. “Infected Pressure
Sores: Comparison of Methods for Bacterial
Identification,” Southern Medical Journal 85(9):
901-903, September 1992.

Dow, G., et al. “Infection in Chronic Wounds:
Controversies and Treatment,” Ostomy Wound
Management 45(8):23-40, August 1999.

“Wound Infection and Wound
Swabbing,” Professional Nurse 13(11): 757-59,
August 1998.

Levine, N.S., et al. “The Quantitative Swab
Culture and Smear: A Quick, Simple Method
for Determining the Number of Viable Aerobic
Bacteria on Open Wounds,” Journal of Trauma
16(2):89-94, February 1976.

Morison, M.]. A Colour Guide to the Nursing
Management of Wounds. Oxford: Blackwell
Scientific, November-December 1992.

Pagana, K., and Pagana, T.J. Mosby’s Diagnostic
and Laboratory Test Reference. St. Louis: Mosby—
Year Book, Inc., 1992.



53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

Alvarez, O., etal. “Moist Environment for Healing:
Matching the Dressing to the Wound,” Ostomy
Wound Management 21:64-83, Winter 1988.
Cooper, R., and Lawrence, J.C. “The Isolation and
Identification of Bacteria from Wounds,” Journal
of Wound Care 5(7):335-40, July 1996.

Cuzzell, J.Z. “The Right Way to Culture a
Wound,” American Journal of Nursing 93(5):48-50,
May 1993.

Georgiade, N.G,, etal. “A Comparison of Methods
for the Quantitation of Bacteria in Burn Wounds
I: Experimental Evaluation,” American Journal of
Clinical Pathology 53(1):35-39, January 1970.

Bill, T.J., et al. “Quantitative Swab Culture ver-
sus Tissue Biopsy: A Comparison in Chronic
Wounds,” Ostomy Wound Management 47(1):
34-37, January 2001.

Sapico, F.L., et al. “Quantitative Microbiology of
Pressure Sores in Different Stages of Healing,”
Diagnostic - Microbiology of Infectious  Diseases
5(1):31-38, May 1986.

Basak, S., et al. “Bacteriology of Wound Infection:
Evaluation by Surface Swab and Quantitative Full
Thickness Wound Biopsy Culture,” Journal of the
Indian Medical Association 90(2):33-34, February 1992.
Herruzo-Cabrera, R., et al. “Diagnosis of Local
Infection of a Burn by Semiquantitative Culture
of the Eschar Surface,” Journal of Burn Care &
Rehabilitation 13(6):639-41, November-December
1992.

Gardner, S.E. et al. “Diagnostic Validity of Three
Swab Techniques for Identifying Chronic Wound
Infections,” Wound Repair and Regeneration (in
press).

Bonham, P.A. “Swab Cultures for Diagnosing
Wound Infections: A Literature Review and
Clinical Guideline,” Journal of Wound, Ostomy &
Continence Nursing 36(4):389-95, Jul-Aug 2009.
Robson, M.C., and Heggers, J.P. “Quantitative
Bacteriology and Inflammatory Mediators in Soft
Tissue,” in Hunt, T.K., et al., eds., Biological and
Clinical Aspects of Soft and Hard Tissue Repair.
New York: Pracger Pubs., 1984.

J.S., et al. “CDC Definitions
Nosocomial Infections, 1988,” American Journal of
Infection Control 16(3):128-40, June 1988.
Peromet, M., et al. “Anaerobic Bacteria Isolated
from Decubitus Ulcers,” Infection 1(4):205-207,
December 1973.

Chow, A.W., etal. “Clindamycin for Treatment of
Sepsis by Decubitus Ulcers,” Journal of Infectious
Disease 135(suppl):S65-S68, March 1977.

Vaziri, N.D,, et al. “Bacterial Infections in Patients

Garner, for

with Chronic Renal Failure: Occurrence with
Spinal Cord Injury,” Archives of Internal Medicine
142(7):1273-76, July 1982.

68.

69.

70

71.

72.

73

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

153

e References

Bryan, C.S., et al. “Bacteremia Associated with
Decubitus Ulcers,” Archives of Internal Medicine
143(11):2093-95, November 1983.

Gilchrist, B., and Reed, C. “The Bacteriology of
Chronic Venous Ulcers Treated with Occlusive
Hydrocolloid ~ Dressings,”  British  Journal — of
Dermatology 121(3):337-44, September 1989.
Trengove, N.J., et al. “Qualitative Bacteriology
and Leg Ulcer Healing,” Journal of Wound Care
5(6):277-80, June 1996.

Bendy, R.H., et al. “Relationship of Quantitative
Wound Bacterial Counts to Healing of Decubiti:
Effect of Topical Gentamicin,” Antimicrobial
Agents and Chemotherapy 4:147-55, 1964.

Daltrey, D.C., et al. “Investigation into the
Microbial Flora of Healing and Non-healing
Decubitus Ulcers,” Journal of Clinical Pathology
34(7):701-705, July 1981.

Roghmann, M.C,, et al. “MRSA Colonization and
the Risk of MRSA Bacteraemia in Hospitalized
Patients with Chronic Ulcers,” Journal of Hospital
Infection 47(2):98-103, February 2001.

Leaper, D.J. “Defining Infection,” Journal of
Wound Care 7(8):373, September 1998.

Absolon, K.B., et al. “From Antisepsis to Asepsis:
Louis Pasteur’s Publication on ‘The Germ Theory
and its Application to Medicine and Surgery,”
Review of Surgery 27(4):245-58, July-August 1970.
Elek, S.D. “Experimental Staphylococcal Infections
in the Skin of Man,” Annals of the New York
Academy of Science 65:85, 1956.

Hepburn, H.H. “Delayed Primary Suture of
Wounds,” British Medical Journal 1:181-83, 1919.
Krizek, T.., and Davis, J.H. “Endogenous
Wound Infection,” Journal of Trauma 6(2):239-48,
March 1966.

Krizek, T.J., and Davis, J.H. “Experimental
Pseudomonas Burn Sepsis: Evaluation of Topical
Therapy,” Journal of Trauma 7(3):433-42, May 1967.
Noyes,H.E.,ctal. “Delayed Topical Antimicrobials
as Adjuncts to Systemic Antibiotic Therapy of
War Wounds: Bacteriologic Studies,” Military
Medicine 132(6):461-68, June 1967.

Lindberg, R.B., et al. “The Successful Control of
Burn Wound Sepsis,” Journal of Trauma 5(5):601-
16, September 1965.

Shuck, .M., and Moncrief, J.A. “The Management
of Burns: Part I. General Considerations and the
Sulfamylon Method,” Current Problems in Surgery
352, February 1969.

Teplitz, C., etal. “Pscudomonas Burn Wound Sepsis.
I. Pathogens of Experimental Burn Wound Sepsis,”
Journal of Surgical Research 4:200-16, May 1964.
G.T., and Frantz, R.A. “l14.
Guideline: Bacterial Control,” in Bergstrom, N.,

and Cuddigan, J., eds., Treating Pressure Ulcers.

Rodeheaver,



154 CHAPTER 7 e

85.

86.

87.

88.

89.

90.

91

92.

93.

94.

95.

96.

97.

98.

Guideline Technical Report, Number 15, Volume 1.
Rockville, Md.: U. S. Department of Health and
Human Services, Public Health Service, Agency
for Health Care Policy and Research, AHCPR
Publication No. 96-N014, 1994.

Krizek, T.J., and Robson, M.C.

of  Quantitative

“Evolution
Wound
Management,”  American  Journal of Surgery
130(5):579-84, November 1975.
Heggers, J.P. “Variations on a Theme,” in
Heggers, J.P., and Robson, M.C., eds. Quantitative
Bacteriology: Its Role in the Armamentarium of the
Surgeon. Boca Raton, FL: CRC Press, 1991.
Robson, M.C. Personal communication, May 29,
2002.

Johnson, S. et al. “Use of an Anaerobic Collection

Bacteriology  in

and Transport Swab Device to Recover Anaerobic
Bacteria From Infected Foot Ulcers in Diabetics,”
Clinical Infectious Diseases 20(Suppl 2):S289-5290,
June 1995.

Lineaweaver, W., et al. “Topical Antimicrobial
Toxicity,” Archives of Surgery 120(3):267-70, March
1985.

Fernandez R.S., et al. “Water Wound
Cleansing (Review),” The Cochrane Database of
Systemic Reviews Issue 4, Hoboken, NJ: John Wiley
& Sons, Ltd., 2006.

Foresman, P.A,, et al. “A Relative Toxicity Index
for Wound Cleansers,” Wounds 5(5):226-31,
September-October 1993.

Wright, R.-W.;and Orr, R. “Fibroblast Cytotoxicity
and Blood Cell Integrity Following Exposure
to Dermal Wound Cleansers,” Ostomy Wound
Management 39(7):33-36, 38, 40, September 1993.
Wilson, J.R., et al. “A Toxicity Index of Skin and
Wound Cleansers Used on in Vitro Fibroblasts
and Keratinocytes,” Advances in Sin & Wound Care
18(7):373-378, July 2005.

Zamora, J.L., et al. “Inhibition of Povidone-
iodine’s Bactericidal Activity by Common Organic

for

Substances: An Experimental Study,” Surgery
98(1):25-29, July 1985.

Fleming, A. “The Action of Chemical and
Physiological Antiseptics in a Septic Wound,”
British Journal of Surgery 7:99-129, February 1919.
Lacey, R-W. “Antibacterial Activity of Povidone
Towards Non-sporing Bacteria,” The Journal of
Applied Bacteriology 46(3):443-49, June 1979.
Cooper, M.L., et al. “The Cytotoxic Effects of
Commonly Used Topical Antimicrobial Agents
on Human Fibroblasts and Keratinocytes,” Journal
of Trauma 31(6):775-84, June 1991.

Teepe, R.G., et al. “Cytotoxic Effects of Topical
Antimicrobial and Antiseptic Agents on Human
Keratinocytes In  Vitro,” Jowrnal of Trauma
35(1):8-19, July1993.

99.

100.

10

—

102.

103.

104.

105.

106.

107.

108.

109.

110.

11

—

112.

113.

114.

115.

. Cotter,

Wound Bioburden and Infection

Branemark, PI., and Ekholm, R. “Tissue Injury
Caused by Wound Disinfectants,” Journal of Bone
and Joint Surgery American 49(1):48-62, January 1967.
Brennan, S.S., et al. “The Effect of Antiseptics
on the Healing Wound: A Study Using the Ear
Chamber,” British Journal of Surgery 72(10):780-82,
October 1985.

J.L., “Chemical Parameters,
Antimicrobial Activities, and Tissue Toxicity of
0.1% and 0.5% Sodium Hypochlorite Solutions,”
Antimicrobial Agents Chemotherapeutics 9(1):118-22,
July 1985.

Brennan, S.S., et al. “Antiseptic Toxicity in

et al.

Wounds Healing by Secondary Intention,” Journal
of Hospital Infection 8(3):263-67, November 1986.
Becker, G.D. “Identification and Management of the
Patient at High Risk for Wound Infection,” Head
and Neck Surgery 8:205-10, January-February 1986.
Viljanto, J. “Disinfection of Surgical Wounds
without Inhibition of Normal Wound Healing,”
Archives of Surgery 115:253-56, March 1980.
Hellewell, T.B., et al. “A Cytotoxicity Evaluation
of Antimicrobial and Non-antimicrobial Wound
Cleansers,” Wounds 9(1):15-20, January 1997.
Kucan, J.O., et al. “Comparison of Silver
Sulfadiazine, Povidone-iodine and Physiologic
Saline in the Treatment of Chronic Pressure
Ulcers,” Journal of the American Geriatric Society
29(5):232-35, May 1981.

Carrel, A., and Dehelly, G. The Treatment of
Infected Wounds. New York: Hoeber, 1917.

AMA  Drug
Evaluation, 10th ed. Chicago: American Medical
Association, 1994,

Sundberg, J., and Meller, R. “A Retrospective
Review of the Use of Cadexomer lodine in the
Treatment of Chronic Wounds,” Wounds 9(3):
68-86, May-June 1997.

Sibbald, R.G. “Topical Antimicrobials,” Ostomy
Wound Management 49(5A Suppl):14-18, May 2003.

American Medical Association.

.Edwards, R., & Harding, K.G. “Bacteria and

Wound Healing,” Current Opinion in Infectious
Diseases 17(2):91-96, April 2004.

Falanga, V. “The Chronic wound: Impaired
Healing and Solutions in the Contest of Wound
Bed Preparation,” Blood Cells and Molecular
Disease 31(1):88-94, January-February 2004.
Rodeheaver, G.T., et al. “Mechanical Cleaning of
Contaminated Wounds with a Surfactant,” American
Journal of Surgery 129(3):241-45, March 1975.
Madden, J., et al. “Application of Principles of
Fluid Dynamics to Surgical Wound Irrigation,”
Current Topics in Surgical Research 3:85-93, 1971.
Rodeheaver, G.T., et al. “Wound Cleaning by
High Pressure Irrigation,” Swurgical Gynecology
and Obstetrics 141(3):357-62, September 1975.



116.

117.

118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

Grower, M.F., et al. “Effect of Water Lavage
on Removal of Tissue Fragments from Crush
Wounds,” Oral Surgery Oral Medicine Oral
Pathology 33(6):1031-36, June 1972.

Green, V.A,, et al. “A Comparison of the Efficacy
of Pulsed Mechanical Lavage with That of
Rubber-bulb Syringe Irrigation in Removal of
Debris from Avulsive Wounds,” Oral Surgery Oral
Medicine Oral Pathology 32(1):158-64, July 1971.
Stewart, J.L., et al. “The Bacteria-removal
Efficiency of Mechanical Lavage and Rubber-
bulb Syringe Irrigation in Contaminated Avulsive
Wounds,” Oral Surgery Oral Medicine Oral
Pathology 31(6):842-48, June 1971.

Bhaskar, S.N., et al. “Effect of Water Lavage
on Infected Wounds in the Rat,” journal of
Periodontology 40(11):671-72, November 1969.
Carlson, H.C,, et al. “Effect of Pressure and Tip
Modification on the Dispersion of Fluid Throughout
Cells and Tissues During the Irrigation of
Experimental Wounds,” Oral Surgery Oral Medicine
Oral Pathology 32(2):347-55, August 1971.

Wheeler, C.B., etal. “Side Effects of High Pressure
Irrigation,”  Swurgical Gynecology and Obstetrics
143(5):775-78, November 1976.

Stevenson, T.R., et al. “Cleansing the Traumatic
Wound by High Pressure Syringe Irrigation,”
Journal of the American College of Emergency
Physicians 5(1):1721, January 1976.

Longmire, A.W., et al. “Wound Infection
Following High-pressure Syringe and Needle
Irrigation” [Letter to the editor|, American Journal
of Emergency Medicine 5(2):179-818, March 1987.
Singer, A.J., et al. “Pressure Dynamics of Various
Irrigation Techniques Commonly Used in the
Emergency Department,” Annals of Emergency
Medicine 24(1):36-40, July 1994.

Lochne, H. “Pulsatile Lavage with Concurrent
Suction,” in Sussman, C., and Bates-Jensen,
B.M.,, eds., Wound Care: A Collaborative Practice
Manual for Physical Therapists and Nurses, 1st ed.
Gaithersburg, MD: Aspen Pubs., 1998.

Ho, C., et al. “Healing with Hydrotherapy,”
Advances for Directors in Rehabilitation 7(5):45-49,
1998.

Morgan, D., and Hoelscher, J. “Pulsed Lavage:
Promoting Comfort and Healing in Home Care,”
Ostomy Wound Management 46(4):44-49, April 2000.
Haynes, L.J., et al., “Comparison of Pulsavac
and Sterile Whirlpool Regarding the Promotion
of Tissue Granulation,” Physical Therapy 74(5
Suppl):S4, May 1994.

Bohannon, R.W. “Whirlpool Versus Whirlpool
Rinse for Removal of Bacteria from a Venous
Stasis  Ulcer,” Physical Therapy 62(3):304-308,
March 1982.

130.

13

—

132.

133.

134.

135.

136.

137.

155

Neiderhuber, S., etal. “Reduction of Skin Bacterial
Load with Use of Therapeutic Whirlpool,”
Physical Therapy 55(5):482-86, May 1975.

e References

. Moues, C.M., et al. “Bacterial Load in Relation

to Vacuum-assisted Closure Wound Therapy: A
Prospective Randomized Trial,” Wound Repair and
Regeneration 12(1):11-17, January-February 2004.
Braakenburg, A. et al. “The Clinical Efficacy
and Cost Effectiveness of the Vacuum-assisted
Closure Technique in the Management of Acute
and Chronic Wounds: A Randomized Controlled
Trial,”  Plastic  and  Reconstructive — Surgery
118(2):3907, August, 2006.

Deva, AK., et al. “Topical Negative Pressure in
Wound Management,” Medical Journal of Australia
173(3):128-31, August 2000.

Pinocy, J., et al. “Treatment of Periprosthetic Soft
Tissue Infection of the Groin Following Vascular
Surgical Procedures by Means of a Polyvinyl
Alcohol-vacuum Sponge System,” Wound Repair
Regeneration 11(2):104-9, March-April 2003.
Morykwas,M.].,etal. “Vacuum-assisted Closure: A
New Method for Wound Control and Treatment:
Animal Studies and Basic Foundation,” Annals of
Plastic Surgery 38(6):553-62, June 1997.

Gabriel, A., Shores, J., Bernstein, B., et al. “A
Clinical Review of Infected Wound Treatment
with Vacuum-assisted Closure (V.A.C.) Therapy:
Experience and Case Series.” International Wound
Journal 6(suppl 2):1-25, October 2009.

Robson, M.C,, et al. “The Efficacy of Systemic
Antibiotics in the Treatment of Granulating
Wounds,” Journal of Surgical Research 16(4):
299-306, April 1974.

137a. Ovington, L.G. “The Truth About Silver,”

138.

139.

140.

141.

142.

Ostomy Wound Management 50(9A Suppl):1S-

10S, September, 2004.
Stadelmann, W.K., et al. “Impediments to Wound
Healing,” American Journal of Surgery 176(Suppl
2A):39S-47S, August 1998.
Zhou, L.H.,etal. “Slow Release Iodine Preparation
and Wound Healing: In Vitro Effects Consistent
with Lack of In Vivo Toxicity in Human
Chronic Wounds,” British Journal of Dermatology
146(3):365-74, March 2002.
Fumal, L., et al. “The Beneficial Toxicity Paradox
of Antimicrobials in Leg Ulcer Healing Impaired
by a Polymicrobial Flora: A Proof-of-Concept
Study,” Dermatology 70(Suppl 1):70-74, 2002.
Bowler, P.G., et al. “Microbicidal Properties of a
Silver-containing Hydrofiber Dressing Against a
Variety of Burn Wound Pathogens,” Journal of Burn
Care Rehabilitation 25(2):192-96, March-April 2004.
Poon, VK.M,, et al. “In vitro Cytotoxicity of
Silver: Implications for Clinical Wound Care,”

Burns 30(2):140-47, March 2004.



156 CHAPTER 7 o

143.

144.

145.

146.

147.

148.

149.

Innes, M.E., et al. “The Use of Silver Coated
Dressings on Donor Site Wounds: a Prospective,
Controlled Matched Pair Study,” Burns 27(6):
621-27, September 2001.

Bolton, L. “Are Silver Products Safe and Effective
for Chronic Wound Management?” Journal of
Wound, Ostomy & Continence Nursing 33(5):469-
477, September/October, 2006.

Tomaselli, N. “The Role of Topical Silver
Preparation in Wound Healing.” Journal of
Wound, Ostomy & Continence Nursing 33(4):367-
380, July/August, 2006.

Bergin, S.M., and Wraight, P. “Silver Based
Wound Dressings and Topical Agents for
Treating Diabetic Foot Ulcers,” The Cochrane
Collaboration, Issue 5, 2010.

Parsons, D. et al. “Silver Antimicrobial Dressings
in Wound Management: A Comparison of Anti-
bacterial, Physical, and Chemical Characteristics,”
Wounds 17(8):22-232, August 2005.

Johnson, C.A. “Hearing Loss Following the
Application of Topical Neomycin,” Journal of
Burn Care and Rehabilitation 9(2):162-64, March-
April 1988.

Schechter, J.F., et al. “Anaphylaxis Following the
Use of Bacitracin Ointment. Report of a Case and

150.

15

—

152.

153.

154.

155.

Wound Bioburden and Infection

Review of the Literature,” Archives of Dermatology
120(7):909-11, July 1984.

Zamboni, W.A,, et al. “Evaluation of Hyperbaric
Oxygen for Diabetic Wounds: A Prospective
Study,” Undersea Hyperbaric Medicine 24(3):175-79,
September 1997.

. Thai, T.P., et al. “Effect of Ultraviolet Light C

on Bacterial Colonization in Chronic Wounds,”
Ostomy Wound Management 51(10):32-45, October
2005.

Fakhri, O., et al. “The Effect of Low-Voltage
Electric Therapy on the Healing of Resistant Skin
Burns,” Journal of Burn Care Research 8(1):15-18,
January-February 1987.

Gulffey, J.S., et al. “In Vitro Bactericidal Effects
of High Voltage Pulsed Current Versus Direct
Current Against Staphylococcus aureus,” Journal of
Clinical Electrophysiology 1(1):5-9, January 1989.
Kincaid, C., et al. “Inhibition of Bacterial Growth
In Vitro Following Stimulation with High Voltage,
Monophasic, Pulsed Current,” Physical Therapy
69(8):651-55, August 1989.

Szuminsky, N.J., et al. “Effect of Narrow, Pulsed
High Voltages on Bacterial Viability,” Physical
Therapy 74(7):660-67, July 1994.



CHAPTER 38

Wound Debridement

Elizabeth A. Ayello, PhD, RN, ACNSBC, CWON, MAPWCA, FAAN
Sharon Baranoski, MSN, RN, CWCN, APN-CCNS, DAPWCA, FAAN
R. Gary Sibbald, BSc, MD, MEd, FRCPC (Med)(Derm), MACP, FAAD, HAPWCA

Janet E. Cuddigan, PhD, RN, CWCN

Objectives

After completing this chapter, you'll be able to:

e state the purpose of debriding a wound

e list criteria for not debriding a necrotic wound
e describe types of debridement, including sharp/surgical, mechanical, maggot, enzymatic,

and autolytic

® compare the advantages and disadvantages of each type of debridement
® select the most appropriate method of debridement depending on patient preference, clinician

expertise, and healthcare system resources.

SPEEDING THE HEALING PROCESS

Debridement is an important component of
the wound bed preparation (WBP) manage-
ment model.! After considering the cause of
the wound and patient-centered concerns,
debridement is a necessary step in local wound
care.> Debridement is the removal of necrotic
tissue, exudate, bacteria, and metabolic waste
from a wound in order to improve or facilitate
the healing process.> Accumulation of necrotic
tissue usually results from poor blood supply,
a prolonged inflammatory process, bacterial
damage, or an untreated cause of the wound
(for example, increased interstitial pressure
or other mechanical, chemical, or traumatic
injury). In otherwise healthy people, natural
debridement keeps pace with the accumulation
of dying tissue in a wound. If the host resis-
tance is impaired by poor nutrition, continued
pressure damage, or other comorbidities such
as diabetes, medical intervention is required to
facilitate wound healing.

The primary purpose of debridement is to
reduce or remove dead and necrotic tissue in a
healable wound because this tissue is a proin-
flammatory stimulus and a culture medium
for bacterial growth.!* The removal of dead
and necrotic tissue is necessary to reduce the
biological burden of the wound in order to
control and prevent wound infection, espe-
cially in deteriorating wounds.! Debridement
allows the practitioner to visualize the sides
and base of a wound more accurately to deter-
mine whether viable tissue is present. (Keep
in mind that a pressure ulcer that is covered
with necrotic tissue cannot be numerically
staged until debridement is completed.).
Necrotic tissue that is not removed not only
impedes wound healing but also can result
in spread of bacterial damage to deeper tis-
sue, causing surrounding cellulitis, osteomy-
elitis, and the possibility of septicemia, limb
amputation, or death. By removing necrotic
tissue, debridement creates an acute wound
within a chronic wound, restoring circulation
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and allowing adequate oxygen delivery to the
wound site.’

For a wound to heal, it must have a microen-
vironment free from the nonviable tissue that
serves as a bacterial culture medium to increase
organism proliferation.® Oxygen is a primary
requirement for this energy-dependent meta-
bolic process to occur. The production of
free radicals kills bacteria, facilitating the
proliferation of fibroblasts and epithelial cells,
which are crucial for wound healing. However,
bacteria that are present in hypoxic conditions
compete with healing tissue for nutrients and
produce exotoxins and endotoxins that damage
newly generated, mature cells. This setting of
hypoxia and bacteria interrupts the fundamen-
tal wound healing process of fibroblast migra-
tion into the extracellular matrix. Fibroblasts,
which produce the fibrils of collagen, help
lay the foundation for new cell growth. This
process allows a chronic wound stuck in the
inflammatory stage to move to the prolifera-
tive stage, promoting new tissue formation
and laying the foundation for healing with the
necessary recruitment of fibroblasts to deposit
collagen.®

Leukocytes—primarily ~ polymorphonu-
clear leukocytes—are the primary cells of
the inflammatory process of wound healing.
They enter the wound and remove devital-
ized tissue and foreign material. Collaboration
of local enzymes (proteolytic, fibrinolytic,
or collagenolytic) also helps to dissolve and
remove devitalized tissue. Because collagen
comprises approximately 75% of the skin’s dry
weight, the overall endogenous collagenase is
considered to be one of the main regulators
of tissue remodeling in the process of wound
healing. Remodeling is part of the healing
process in which the wound restructures into
its final functional image.

After a wound is cleaned, macrophages
are recruited; they, in turn, recruit fibro-
blasts, which deposit collagen and fill the
wound with scar tissue. An acute wound with
a good blood supply and essential nutrients
generally “heals” within 14 days—but this
doesn’t represent the total healing process.
Remodeling, or maturation, typically takes
another 4 weeks, making the total healing
process about 6 weeks. Other factors may be
involved in the healing process as well. For

Wound Debridement

example, a wound that appears in an area
of rich blood supply such as the scalp will
heal faster than a wound in an area with a
lesser blood supply. Collagen breakdown
and collagen buildup occur in equal degrees,
resulting in an appropriate-appearing scar.
However, excess collagen can form a keloid
or hypertrophic scar. A hypertrophic scar
represents disordered collagen within the scar
tissue of a healed wound. A keloid extends
beyond the wound margin with a greater
disorganization of collagen fibers.

Identifying necrotic tissve

Dead or necrotic tissue may be loose and moist,
or dry and firm. This tissue is identified by its
moist, yellow, green, or gray appearance and
may become thick and leathery with a dry
black eschar. (See color section, Eschar, page
C10.) Oxygen and nutrients can’t penetrate
a wound that is impaired by necrotic tissue.
Dead tissue is the breeding ground for bacte-
ria, and the eschar may mask an underlying
abscess.” Necrotic tissue that is soft, moist,
stringy, and yellow is referred to as slough
(devitalized/avascular) tissue).5 1 While some
clinical experts have questioned whether
slough is in fact tissue or an inflammatory
by-product,'! the National Pressure Ulcer
Advisory Panel (NPUAP)/European Pressure
Ulcer Advisory Panel (EPUAP) clinical
practice guideline, entitled “Prevention and
Treatment of Pressure Ulcers,” did define
slough as “soft, moist, devitalized (avascular)
tissue. It may be white, yellow, tan, or green
and it may be loose or firmly adherent.”!” (See
color section, Slough, page C10.) Regardless of
whether slough is or is not tissue, clinicians
agree that it must be removed in acute and
chronic wounds in order for the wounds to
heal.?-13

In general, removing necrotic tissue
restores the local vascular supply to the
wound and improves healing. However,
debriding too much viable tissue can destroy
the collagen structural framework for heal-
ing. Some wounds shouldn’t be debrided at
all. Exercise caution, for example, in dealing
with necrotic ulcers on ischemic limbs, which
may have poor perfusion.’!? Debriding heel
ulcers remains controversial because of prob-
lems with perfusion and the small amount



of tissue that covers the calcaneus bone.”!?

There is consensus that an adequate vas-
cular supply is necessary prior to debride-
ment of ulcers in the lower extremities.!?1?
The controversy revolves around whether
to debride stable, adherent eschar with no
exudate or signs of infection; some clinicians
believe that although caution is indicated, all
necrotic heels should be debrided.!-$-10,12.13
Wounds become larger with debridement,
something that should be discussed with the
patient/family.

Pyoderma gangrenosum is one example
of a wound that should not be debrided.
Debridement will exacerbate the active lesions
and increase the size of the raised active
border.? A raised active border indicates an
acute inflammatory reaction, and debridement
would stimulate the infiltrate even more
through a process called pathergy.” Septicemia
is another condition that requires serious
caution before initiating debridement. The
wounds of patients with septicemia should
not be debrided unless the patient is receiving
systemic antibacterial coverage.’

| 3

Monitor stable necrotic heels for
odor and signs of edema, erythema, fluid
wave, or drainage, which may signal the
need for debridement.!2

| 3

It's often important to watch the
line of demarcation between viable and
necrotic tissue for signs of further tissue
breakdown or softening eschar.

Chronic wound care begins with treating the
cause and patient-centered concerns, including
pain and activities of daily living. Assess indi-
vidual patientstodetermine whether the wound
is healable, maintenance, or non-healable.

To assess healability, an adequate blood supply
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needs to be present.!? Palpable pulses in the
foot indicate a pressure in excess of 80 mm Hg
and enough blood supply for healing to occur.
This finding could equate to an ankle-brachial
pressure index of 0.6 or higher. If there is a
sufficient blood supply and the cause has been
corrected (compression for venous ulcers and
pressure offloading for diabetic neurotrophic
foot ulcers), the ulcer is healable. For pressure
ulcers, the source of tissue damage needs to
be corrected, including high blood pressure,
poor nutrition, friction and shear, decreased
mobility, or excess local moisture. Active
debridement can be coupled with moisture
and bacterial-balanced dressings.

Speeding the Healing Process

A maintenance wound is one that has
a sufficient blood supply for healing but
is unable to heal due to patient or health
delivery system factors. Debridement and
local wound care should then be conser-
vative for maintenance wounds. A non-
healable or palliative wound does not have
enough blood supply to heal; therefore,
debridement should be conservative and
limited to soft slough with a local antimicro-
bial (such as povidone-iodine or chlorhexi-
dine) and moisture reduction to reduce local
bacteria.

Although it is acknowledged that deb-
ridement is a critical first step in preparing
the wound bed for healing, all of the recom-
mendations on debridement from the inter-
national NPUAP/EPUAP clinical practice
guideline are at the C level of knowledge.!?
(See Debridement Recommendations: NPUAP/
EPUAP Clinical Practice Guideline, page 160.)

Wound bed preparation (WBP) is the
management of a wound to accelerate endog-
enous healing or to facilitate the effectiveness
of other therapeutic measures.">!3 The origi-
nal TIME model—Tissue nonviable or defi-
cient, Infection or inflammation, Moisture
imbalance, Epidermal margin non-advancing
or undermining’—has been reconceptual-
ized to the DIME® model."'%1 (See TIME
is now DIME: Wound bed preparation DIME®
model, page 161.)!3 As mentioned, you should
first identify and treat the cause of the wound,
address patient-centered concerns, and provide
local wound care. (See Best practices for prepar-
ing the wound bed, page 162.)13
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Debridement recommendations: NPUAP /EPUAP Clinical Practice Guideline

Debride devitalized tissue within the
wound bed or edge of pressure ulcers
when appropriate to the individual’s
condition and consistent with overall
goals of care. (Strength of Evidence = C)
Select the debridement method(s) most
appropriate to: the individual’s condi-
tion; goals of care; ulcer/periulcer
status; type, quantity, and location

of necrotic tissue; care setting; and
professional accessibility/capability.
(Strength of Evidence = C)

Use mechanical, autolytic, enzymatic,
and/or biosurgical methods of debride-
ment when there is no urgent clinical
need for drainage or removal of ne-
crotic tissue. (Strength of Evidence = C)

Perform surgical debridement in the
presence of advancing cellulitis, crepi-
tus, fluctuance, and/or sepsis second-
ary to ulcer-related infection. (Strength
of Evidence = C)

Sharp/surgical debridement must be
performed by specially trained, com-
petent, qualified and licensed health-
care professionals consistent with local

legal and regulatory statutes. (Strength
of Evidence = C)

Use sterile instrument to sharply/surgi-

cally debride. (Strength of Evidence = C)

Use sharp debridement with caution
in the presence of: immune incom-
petence, compromised vascular sup-
ply to the limb, lack of antibacterial
coverage in systemic sepsis. Relative
contraindications include anticoagu-
lant therapy and bleeding disorders.
(Strength of Evidence = C)

8. Refer individuals with Category/Stage

Il or IV pressure ulcers with undermin-
ing, tunneling, sinus tracts, and/or
extensive necrotic tissue that cannot be
easily removed by the other debride-
ment methods for surgical evaluation
as is appropriate with the individual’s
condition and goals of care. (Strength
of Evidence = C)

9. Manage pain associated with debride-

ment. (Strength of Evidence = C)

10. Perform a through vascular assessment

prior to debridement of lower extremity
pressure ulcers (e.g., rule out arterial
insufficiency). (Strength of Evidence = C)

11.Do not debride stable, hard dry

eschar in ischemic limbs(Strength of

Evidence = C)

11.1 Assess the wound daily for
signs of erythema, tenderness,
edema, purulence, fluctuance,
crepitance, and/or malodor
(i.e., signs of infection).
(Strength of Evidence = C)

11.2 Consult a vascular surgeon
urgently in the presence of the
above symptoms. (Strength
of Evidence = C) (Strength of
Evidence = C)

11.3 Debride urgently in the pres-
ence of the above symptoms if
consistent with the individual’s
wishes and overall goals of
care (Strength of Evidence = C)

12. Perform maintenance debridement

on a chronic pressure ulcer until the

wound bed is covered with granula-
tion tissue and free of necrotic tissue.
(Strength of Evidence = C)

National Pressure Ulcer Advisory Panel and European Pressure Ulcer Advisory Panel. Prevention and
Treatment of Pressure Ulcers: Clinical Practice Guideline. Washington, DC: National Pressure Ulcer

Advisory Panel, 2009, pp 77-80.
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TIME is now DIME: Wound bed preparation DIME® model

Chronic ulcer

v \/ v

Treat cause — Local wound care —  Patient-centered concerns
Y Y /
Tissue Debridement of || Superficial Infection/chronic Moisture bal
devitalized tissue Inflammation oisture balance

v

Watch bacterial burden
Role of ionized silver
Other topical dressings and antiseptics

\

Edge-non-healing wound

Reprinted with permission of Wound Care Canada, the official publication of the Canadian Associa-
tion of Wound Care. Available at: http://www.cawc.net. ©2006.

% tions of the debriding process. This process
needs to be explained and understood by the
Save time and use the DIME! 313 patient and family before initiating treatment.
Include in your teaching the debridement

acronym in preparing the wound bed for method that will be used and the desired

healing. . .

9 outcome. It is vital that the patient and fam-
* Debridement ily understand why the necrotic tissue is
e Infection or inflammation being removed. Some laypersons mistakenly

believe that necrotic tissue is a “scab” (eschar)
and is a sign of healing. They need to know
* Edge-non-healing that epithelium needs a firm granulation
base to migrate optimally toward the cen-
ter of a wound. Delayed healing will result

. . if epithelial margins need to migrate down
Predebridement fE(IChIIIg valliys under es%:har or over hipertrophic
Patient-centered care should include teach-  or unhealthy granulation tissue. Similarly,
ing about the purpose and usual expecta- patients and families need to know that the

* Moisture imbalance
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Best practices for preparing the wound

bed

Identify and treat the cause

* Diagnose and correct or modify treat-
able causes of tissue damage

* Differentiate the wound's ability to heal:
healable, maintenance, or non-healable
wound

Address patient-centered concerns

* Assess and support the management
of patient-centered concerns to enable
healing

* Provide patient education and support
to increase adherence to the treatment
plan

Provide local wound care

* Assess and monitor the wound history
and physical characteristics (location
and measurements)

e Debride healable wounds, removing
nonviable, contaminated, or infected
tissue (surgical, autolytic, enzymatic,
mechanical, or maggot)

* Clean wounds with low-toxicity solu-
tions (such as normal saline or water);
reserve topical antiseptic solutions for
wounds that are non-healable or those
in which the bacterial burden is of
greater concern than the stimulation
of healing

* Assess and treat the wound for
increased bacterial burden or infection;
distinguish from persistent inflammation
of nonbacterial origin

e Select a dressing that is appropri-
ate for the needs of the wound, the
patient, and the caregiver or clinical
setting

* Monitor the quantity and quality of
wound exudate fo prevent periwound
maceration

* Evaluate expected rate of wound
healing; if suboptimal, reassess
patient

Provide organizational support
* For improved outcomes, education
and evidence base must be tied
to interprofessional teams with

cooperation of healthcare
systems

Reprinted with permission Wound Care Canada, the official publication of the Canadian Association
of Wound Care. Available at: http://www.cawe.net ©2006. All Rights Reserved. Secondary source:
Sibbald, R.G., et al. “Best Practice Recommendations for Preparing the Wound Bed: Update 2006,”
Wound Care Canada 4(1):15-29, 2006.

wound will change during the debridement  DEBRIDEMENT METHODS

process because an acute wound is created
within a chronic wound to stimulate the Mechanical, sharp/surgical, enzymatic, and
healing process. For example, tell them to autolytic are the common methods of deb-
expect a wound to become larger in size. ridement.!">%12-17 However, a resurgence in
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® Debridement Methods

Overview of debridement methods

Method Considerations Contraindications
Surgical/sharp
Necrotic tissue is ~ ® Urgent need for debridement e Malignant wounds
removed usinga  ® Highly selective Patients with clotting/
scalpel, scissors, e Rapid results bleeding abnormalities
forceps, or curette  ® Pain unless the patient has neu- e Ischemic tissue
ropathy; analgesia often needed Unstable
¢ Risk of hemorrhage/complications Underlying dialysis
e Cost; use of special equipment fistula, prosthesis, or
e Requires patient consent arterial bypass graft
e Requires special training and ex- Caution with wounds
pert confidence level (including involving hands and face
anatomic knowledge) Caution with immuno-
e Must distinguish between necrotic compromised patients
and healthy tissues
e Can be done at bedside
e May require an operating room
and systemic anesthetics for
extensive procedures
¢ Anticoagulant therapy
Autolyic
Endogenous e Need for minor or moderate e Some dressings cannot
enzymes present debridement be used with infected
in wound fluid e Patient has a decreased or minimal wounds
interact with risk of wound infection e Exposed tendon/bone
moist dressing e Performed in any setting e Friable skin
to soften and e Can be used with other methods e Deep extensive
remove necrotic ~ ® Selective wounds
tissue e Safe, easy to use e Severe neutropenia
(]

Painless and soothing when dress-
ing in place

Slow

Risk of maceration to surrounding
skin

Removal of some dressings may be
painful

Odor

Secondary dressing needed for
some types of primary dressings
Absorptive dressing can dehydrate
the wound bed

® Immunocompromised
patients

(continued)
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Overview of debridement methods (confinved)

Method Considerations Contraindications
Mechanical

Wet-to-dry: moist ® Larger wounds e Clean wounds
dressing is ap- e Nonsurgical candidates

plied to wound, e Nonselective

allowed to dry, e Painful

and removed with e Frequent dressing changes

force required, may need to be done

2 to 3 times a day; not
cost-effective

® May macerate surrounding skin

e Bleeding

e Dressing fibers stick to wound and
can cause a foreign body reaction

e May disperse bacteria when
removed

e Traditional more than a modern
accepted practice

Hydrotherapy: e Increases circulation to wound ¢ Clean wounds
moving water bed ® Presence of diabetic
dislodges loose ® May macerate periwound skin neuropathy

debris e Time-consuming

e May cause trauma to wound bed
and lead to bacterial contamina-
tion of wound and environment

e Labor-intensive

e Theoretical risk of fluid embo-
lism or promotion of infection
with irrigation

e Healthcare professional needs
personal protective equipment
due to aerosolization

e Can impede venous blood flow

in legs
Pulsed lavage: * Bed-bound patients * Clean wounds
irrigation com- * Wound with large amount of
bined with necrotic tissue

suction

(continued)
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Overview of debridement methods (confinved)
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Method

Considerations

Contraindications

Maggot larvae (Lucillia sericata—green bottle fly)

Break down
necrotic tissue

Psychological distress to patients
or clinicians

e Allergies to adhesives,
fly larvae, eggs, soy-

and digest e Allergic reaction beans
bacteria ® Potential for increased pain in e Patients with bleeding
ischemic wounds abnormalities
¢ Time-consuming ® Deep, tunneled
e Selective debridement wounds
e Rapid
e Costly
e May be painless
e Decrease bacterial load
® Bedside use
e Can be used for various wound
types, including infected wounds
Enzymatic
Enzymes Patient on anticoagulants ¢ Clean wounds
degrade and Can be used on infected wounds e Allergy to component

remove necrotic
tissue

Source:

Cost-effective

Bedside use

Selective debridement
Decreased wound trauma

Cost varies

Usually daily application in
United States
Sting/inflammation around
wound with some enzymes
Not used with heavy metal salts
(silver and mercury)

May need cross-hatching of
eschar

Clinicians need to document

in patient’s medication record
because enzymes are prescribed
drugs

Kirshen, C., et al. “Debridement: A Vital Component of Wound Bed Preparation,” Advances in
Skin & Wound Care 19(9):506-17, quiz 518-519, November-December, 2006.

of the enzyme prepara-
tion
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the use of older methods, such as maggots
(biological or larval therapy), has become
accepted practice in some wound care
centers.>!> (See Overview of debridement
methods, pages 163-165.)

Mechanical debridement

Methods of mechanical debridement include
wet-to-drydressings,hydrotherapy (whirlpool),
and wound irrigation (pulsed lavage).!%!>-14
Mechanical debridement may be more painful
than other debridement methods, and the
healthcare provider should consider premedi-
cating the patient for pain. Both whirlpool and
pulsed lavage (see chapter 9, Wound treatment
options) require special equipment and skill.
All of the mechanical methods are consid-
ered nonselective debridement; that is, they
don’t always discriminate between viable and
nonviable tissue. Mechanical methods may be
harmful to healthy granulation tissue on the
surface of the wound and lead to bleeding,
trauma, and disruption of the collagen matrix
along with the necrotic tissue.

Mechanical debridement may
be painful; consider premedicating the
patient for pain.

WET-TO-DRY DRESSINGS

Despite the drawbacks, such as pain and
the necessary application up to three times
per day, the use of wet-to-dry dressings to
debride a wound unfortunately remains a
common treatment in all healthcare settings.
This method involves placing a moist saline
gauze dressing on the wound surface and
removing it when it’s dry. The removal of
the dried gauze dressing facilitates removal
of devitalized tissue and debris from the
wound bed. However, newly formed gran-
ulation tissue and new cell growth are also
removed. To prevent pain and to help remove
the dry gauze, clinicians often wet the dress-

Wound Debridement

ing before removal. However, this defeats
the purpose of aggressively removing dead
tissue. This type of debridement requires
significant nursing time and although the
materials may be relatively inexpensive, the
overall cost can often be greater than other
techniques.

A wet-to-dry dressing can be used when
a moderate to large amount of necrotic tis-
sue is present and surgical intervention is not
an immediate option. Because of pain and
the removal of viable tissue, the Centers for
Medicare and Medicaid Services (CMS) has
stated in its revised surveyors guidance on
pressure ulcers that use of wet-to-dry dress-
ings should be limited.!'® CMS also states that
wet-to-dry dressings should not be used in a
clean, granulating wound. Instead, they rec-
ommend use of moist wound therapy dress-
ings, which are discussed in chapter 9, Wound
treatment options.

HYDROTHERAPY

Hydrotherapy (or whirlpool) debridement
may be indicated for patients with large
wounds that need aggressive cleaning or
softening of necrotic tissue. It is contrain-
dicated in granulating wounds because it
can macerate and injure the wound bed.
Hydrotherapy should be discontinued after
necrotic tissue has been removed from the
wound bed.

Hydrotherapy is performed by putting
the patient’s wound in a whirlpool bath and
letting the swirling waters soften and loosen
dead tissue. This procedure is usually per-
formed in the physical therapy department,
with an average treatment duration of 10 to 20
minutes up to twice per day. Operators should
carefully monitor the water temperature to
prevent burns. The water should be tepid (80°
to 92° F [26.7° to 33.3° C]) or close to body
temperature (92° to 96° F [33.3° to 35.5° C]).

This type of debridement may cause peri-
wound maceration, traumatize the wound
bed, and put the patient at risk for waterborne
infections such as Pseudomonas aeruginosa. The
potential for cross-contamination between
patients is also a concern. Both patients and
healthcare workers may be exposed to health



risks associated with aerosolization. To mini-
mize infection risks, the whirlpool tank must
be cleaned thoroughly with an appropriate dis-
infectant after each use.

PULSED LAVAGE

Pulsed lavage debridement is often indicated
for patients with large amounts of necrotic
tissue and for those in whom other debride-
ment methods are not an option. It is accom-
plished by using specialized equipment that
combines a pulsating irrigation fluid with
suction.!? With pulsed lavage, you can clean
and debride a wound at variable irrigation
pressures (measured in pounds per square
inch [psi]). The pulsatile action and effective
wound bed debridement may improve gran-
ulation tissue growth. This treatment takes
15 to 30 minutes and should be done twice
daily if more than half of the wound contains
necrotic tissue.

Patients may need to be premedicated for
comfort before beginning the procedure. Safe
and effective ulcer irrigation pressures ranges
from 4 to 15 psi.® Controlling the amount
of water pressure is critical during this pro-
cedure. Because fluid is being forced at the
wound directly, the risk of driving organisms
deep into the wound tissue is a concern. In
addition, inhalation of contaminated water
droplets or mist is possible for the clinician and
the patient.
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Always use appropriate equip-
ment to prevent excess lavage pressure.
Wear personal protfective equipment to
prevent splash injury, including eye and
face protectors as well as an impervious
gown. Remember to administer pain medi-
cation to the patient before the procedure.

Sharp/surgical debridement

Sharp/surgical debridement includes the use
of a scalpel, forceps, scissors, hydrosurgery
devices, or lasers to remove dead tissue.!0:17:20:21
Sharp debridement is considered by many
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clinicians to be the gold standard of debride-
ment.?! Tt can cause pain, so a topical anes-
thetic, such as lidocaine cream or gels, may be
required.”” Patients may also need follow-up
appointments for serial debridement.

Because viable tissue may also be removed
inadvertently with this method, excellent
judgment must be used when perform-
ing sharp debridement.!®17:21-23 The clini-
cian must be able to differentiate where
and what to cut, identifying, for example,
a tendon versus slough because both are
yellow in color. 10172123 (See color section,
Differentiating tendon from Slough, page
C10.) Clinicians need guidance in discern-
ing the line of demarcation between viable
and nonviable keratinocytes at the wound
edge. As shown in Margin of debridement
(page 168), most clinicians can identify the
stalled edge of a chronic wound (location A),
where the keratinocytes, which are the cells
that close the surface of the wound, cannot
migrate across the wound bed. Research sug-
gests that the wound edge really extends to
location B?*?> and that debriding only to
this boundary may be inadequate as it leaves
behind impaired cells.?*?> Therefore, ade-
quate debridement of a chronic wound needs
to extend beyond the point at which the kera-
tinocytes have lost the ability to move (edge
of the callus tissue at location B) to where
the cells can move to heal the wound (loca-
tion C). Clinicians may need to rethink the
distance from the wound edge (location A)
that they need to debride. Research focuses
on an easy way for clinicians to identify how
far from the wound edge to perform debride-
ment, based on the pathology of the abnor-
mal keratinocytes at the wound edge.??
(Also see color section, The wound “bar code,”
page C11.)

Nonviable surgical debridement must be
distinguished from sharp/surgical debride-
ment, which may remove viable tissue on
the wound surface to a bleeding base and
thus create an acute wound within a chronic
wound.!313:21 This procedure is usually done
by experienced physicians or surgeons. In the
United States, only physicians can perform
surgical debridement in the operating room
with hydrosurgery devices. Individual states
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Margin of debridement

The solid black line (A) indicates a non-healing edge. The outer gray and white broken
lines (B and C) indicate two possible margins of debridement. Location B is the edge
of the wound, whereas location C is the presumed location of the healing edge of the
wound where keratinocytes have the ability to migrate and participate in the wound
healing process. Therefore, debride to Location C.

Nonhealing

edge n

Margins of
debridement
(broken lines)

(Adapted from Tomic-Canic, M., Ayello, E.A., Stojadinovic, O, Golinko, M.S., Brem, H. “Using
Gene Transcription Patterns [Bar Coding Scans] to Guide Wound Debridement and Healing
[Figure 4, Biologically based margins of debridement],” Advances in Skin & Wound Care 21[10]:
487-92, 2008.)

may allow nurses, physical therapists, and binant human platelet-derived growth

physician assistants with appropriate licens-
ing and training to perform some sharp deb-
ridement procedures with a scalpel, forceps,
Or SCISSOTS.

The use of sharp debridement is based
on expert opinion and clinical data. Steed
et al.?® reanalyzed data from multisite
clinical trials that tested the use of recom-

factor (rhPDGF) in neuropathic diabetic
foot ulcers. These authors found signifi-
cantly higher healing rates in treatment
facilities in which more frequent and com-
plete surgical debridement to bleeding
tissue was performed rather than simply
removal of the pericallus. The removal of
loose bright friable granulation tissue from



the surface of an ulcer removes senescent
fibroblasts as well as bacteria that may be
arranged in biofilms, leading to damage to
the underlying tissue. Surgical debridement
is used for adherent eschar and devitalized
or dead slough on the wound surface. This
method can be used in infected wounds
and should be the first choice for wounds
demonstrating signs of advancing cellulitis
or sepsis. Small wounds may be debrided
at the bedside, but extensive wounds—
for example, a stage IV pressure ulcer—
may require debridement in the operating
room. Physicians have reported that the
use of hydrosurgery devices has decreased
the number of times that debridement was
needed.?0 (See Hydrosurgery device.) Surgical/
sharp debridement must be performed with
extreme caution in patients taking anticoag-
ulant medications. The medication may need
to be held for a short period of time prior
to the procedure. Patients with prolonged
bleeding may be best treated with other
methods of debridement. (See color section,
Surgical wound debridement case series, page
C12. See also Sharp debridement at the bed-
side, page Cl13.)

@
Exercise caution when perform-

ing surgical/sharp debridement on any
patient who has been on a prolonged
course of anticoagulant therapy.

Enzymatic debridement

Enzymatic debridement is considered safe,
effective, and easy to perform. Enzymes are
effective wound surface cleaning agents that
accelerate eschar degradation and debridement.
The removal of debris helps a chronic wound
move from the inflammatory stage to the prolif-
erative stage, resulting in enhanced wound heal-
ing.”” Enzymatic agents are an ideal option for
patients who are not candidates for surgery, for
patients receiving care in a long-term facility or
at home where other debridement methods may
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Hydrosurgery device

Example of one type of device
used to remove necrotic tissue

not be available, and for patients receiving main-
tenance debridement.?® Enzymatic debride-
ment is accomplished by applying topical enzy-
matic agents to devitalized tissue. These agents
will digest and dissolve necrotic tissue in the
wound bed by breaking down collagen, elas-
tin, and other parts of the abnormal devitalized
wound matrix.>>!3 Before applying the topical
enzymatic agent, crosshatching or scoring can
be performed to enhance local penetration of
the agent.?’

If infection has spread beyond the ulcer (as
in advancing cellulitis), immediate removal
of necrotic tissue is usually recommended.
Surgical debridement and then nonenzymatic
debridement should be considered. Enzymes
often can be used alone, to break down the
eschar before sharp debridement, or in con-
junction with mechanical debridement.?8
Some topical antibiotics are compatible with
enzymatic debriding agents and may be used
in conjunction with the treatment.!®17:30

Enzymes that act on necrotic tissue are
categorized as proteolytics, fibrinolytics, and
collagenases, depending on the tissue compo-
nent they target. Because papain urea enzy-
matic debriding agents target eschar, they
are often used on necrotic wounds. However,
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the Food and Drug Administration removed
papain ureas from use in the United States as
of 2008.3! Those practicing outside the United
States, where papain urea is available, are
urged to review the literature about this enzy-
matic debriding agent.?”-?*323* Collagenases
target nonviable collagen tissue while spar-
ing viable tissue, thereby making them useful
in necrotic wounds with slough tissue at the
wound base.*’
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Silver and other metals, includ-
ing zinc oxide, can inactivate enzymes;
be careful when selecting cleaning agents
and dressings that contain any ingredients
that can interfere with enzyme action.30

Enzymes are a prescription drug and
require a physician’s or prescriber’s order.
Collagenase is usually applied once per day.
Before reapplying any enzymatic agent, thor-
oughly clean the wound with normal saline
or a wound cleanser to remove any residual
enzymatic ointment and loose wound debris.?’
Avoid solutions with metal ions, such as mer-
cury or silver, when using collagenase, as they
may inactivate the enzyme.>

If it is within your state’s scope of practice
and permitted by your facility, crosshatching
or scoring the eschar with a scalpel (#11 or #15
blade), without cutting deep enough to cause
bleeding, is recommended prior to applying
the enzyme to let the debriding agent penetrate
into the eschar. After scoring is complete, apply
a thin layer (about the thickness of a nickel) of
enzymatic ointment onto the necrotic tissue.
Cover the wound with an appropriate dress-
ing to keep it moist and let the debriding agent
Work.29,30,35

Various types of dressings can be used
with enzymatic debriders. Avoid cover-
ing the wound with a dressing that contains
any component that could interfere with the
effectiveness of the enzyme. For example,
because heavy metals are known to interfere
with collagenase enzymatic debriders, do not
use them in combination with a silver antimi-
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crobial dressing.?>3%% (For more information

on dressing types, see chapter 9, Wound treat-
ment options.) Follow the specific manufac-
turer’s directions for the particular enzyme
you're using. Because these are prescribed
drugs, also be sure to record the application
of the enzyme in the patient’s medication
record.

Collagenase is derived from Clostridium
histolyticum. It may be more effective than
papain urea at degrading collagen and elas-
tin and is thought to work from the bottom
of the wound up.?* Research supports collage-
nase as a more selective enzyme that may be
more effective in controlling or reducing pain
when compared with other debridements.?%3
Collagenase up-regulates the migration of
keratinocytes over the wound bed and stimu-
lates granulation.’”3% Muller and colleagues
found debridement with collagenase to be
quicker and more cost-effective than autolytic
debridement with a hydrocolloid dressing in
24 patients with pressure ulcers.’’ Research by
Riley and Herman*? has shed new light on the
role keratinocytes play in wound healing and
how wound healing is influenced by different
substances, including enzymes. This research
found that collagenase doubled keratino-
cyte growth and migration; the increase was
fivefold when heparin-binding epidermal-
like growth factor was added.*” In an in vitro
study, Mekkes and colleagues found increased
healing rates with collagenase and ineffective
debridement with fibrinolysin (desoxyribo-
nuclease).*! Collagenase has also been shown
to reduce scarring in partial-thickness burn
wounds, which has crucial implications for a
patient’s quality of life.*?

The optimal method for enzymatic de-
briding agents has been the subject of much
controversy. Research has also shown some
differences between papain urea and collage-
nase use. While overall healing rates for papain
urea and collagenase were not significantly
different in one study, papain urea did debride
eschar at a faster rate.*® However, another
study found that papain-urea decreased
keratinocyte migration by 50%.%

The search for new enzymes continues.
Mekkes et al. have reported on Antarctic



krill as an effective debriding agent,** while
a systematic review by Bradley and colleagues
failed to provide evidence to support the use of
enzymatic agents over other methods.*

Autolytic debridement

Autolytic debridement uses the body’s endog-
enous enzymes to slowly remove necrotic tis-
sue from the wound bed. In a moist wound,
phagocytic cells and proteolytic enzymatic
enzymes can soften and liquefy the necrotic
tissue that is then digested by macrophages.
Autolytic debridement can be facilitated
with appropriate dressings in the superficial
wound that contains little necrotic tissue or
a larger, deeper pressure ulcer.l%1316,17,19
Underlying these concepts is the require-
ment of adequate circulation and nutrition.?
Autolytic debridement may take longer than
other methods; however, it represents a less
stressful method to the patient and wound
than mechanical debridement. This method
of debridement is contraindicated in infected
wounds.

Autolytic debridement is easy to perform
and involves applying a moisture-retentive
topical dressing, such as a semi-occlusive or
occlusive dressings; types include transparent
films, hydrocolloids, hydrogels, and calcium
alginate dressings.” (See chapter 9, Wound
treatment options.) Wound fluid accumu-
lates under the dressing, aiding in the lysis of
necrotic tissue. This method is pain-free in
patients with adequate tissue perfusion.

Studies have compared the efficacy of
hydrogel dressings and mechanical debride-
ment with wet-to-dry dressings.**® Several
researchers** have concluded that autolytic
debridement with a hydrogel is more time-
and cost-effective, resulting in faster healing
when compared with wet-to-dry dressings.
One case report found that use of a clear acrylic
dressing promoted autolytic debridement and
had the added advantage of being able to view
the wound without removing the dressing.*
Schimmelpfenning & Mollenhauer*’and Konig
et al’® found that autolytic debridement
with moist interactive dressings was equal in
efficacy to enzymatic methods using collage-
nase. Smith’s Cochrane review on debridement
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in diabetic ulcers concluded that hydrogels
were more effective than gauze.’!
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Be sure to fell the patient and
family that fluid accumulating under the
dressing is a normal part of the debride-
ment process. Discolored wound fluid
may not signal a wound infection.

Monitor the wound for signs of infec-
tion, such as odor, increasing exudate or
wound size, periwound erythema, edema,
warmth, or increased pain, and discontinue
autolytic debridement if these symptoms
occur. Immunocompromised patients should
be assessed frequently for any indication of
infection. Autolytic debridement isn’t the treat-
ment of choice in severely infected wounds; in
fact, it may lead to more severe infection and
is therefore contraindicated in these situations.
Surgical consult is warranted with appropriate
medical management of the infection.

Maggot therapy (biological or
larval therapy)

Maggot therapy was widely used in the
early part of the 20th century. It fell out of
favor due in part to the “disgust factor” and
the use of newer modalities such as antimi-
crobial agents in wound treatments. With
Europe leading the way, there has been a
resurgence in the use of larval therapy in
the United States.’>> In this type of deb-
ridement, several applications of sterilized
medicinal Lucilia sericata (greenbottle fly)
maggots are placed in the wound bed every
2 to 3 days.’* (See Maggots in heel wound,
page 172.) (Also see color section, Maggot
therapy, pages C14—C15.) The specific applica-
tion technique for how the maggots are actu-
ally put in the wound varies. Some place the
maggots directly into the wound so they can
roam around (free-range), and others place
the maggots contained in a device such as a
pouch or tea bag—like sack.’® Early evidence
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Maggots in heel wound

Maggot debridement therapy in
a heel wound.

Wound Debridement

supports that free-range maggot therapy
maximizes debridement benefits compared
with maggots that are contained in pouches
or sacks and then placed in the wound.>
Just how do these larvae accomplish deb-
ridement? The mechanism by which mag-
got therapy works is believed to be by the
enzymes the maggots secrete. These sub-
stances are proteinases that degrade the
necrotic tissue.”® The maggots also digest
bacteria, making them effective in wounds
with resistant bacteria strains.’”>® A recent
prospective study provided
evidence that complete lysis of methicillin-
resistant Staphylococcus aureus (MRSA) and
Candida albicans occurred within 24 hours
when maggots were applied to 48 culture
plates.” This effect continued to be observed
for 5 days.>” Maggots also encourage healing
by stimulating granulation tissue.
Prospective trials on the efficacy of mag-
got therapy have reported debridement and
evidence of decrease in wound 60,61
Some case studies have reported the effi-
cacy and selectivity of maggot debridement
therapy.®>%>  Mumcuoglu® has reported
significant debridement (80% to 85%) with
clinical application of maggots as well as

randomized

size.

the prevention of amputation and bacterial
spread.

Maggots can be used in almost all wounds.
Richardson® and Thomas® reviewed current
best practices. However, some contrain-
dications for their use include a life- or
limb-threatening ~ wound,  psychological
distress or the “ick factor,” bleeding abnor-
malities, and deep-tracking wounds.’> The
literature is unclear about some aspects of
maggot use. Sherman® says that maggots
should not be used in the presence of osteo-
myelitis or critical ischemia associated with
arterial insufficiency, but Claxton et al. dis-
agree.>? Maggots are cost-effective when used
properly and have the potential to help in
situations where other resources are not avail-
able.%® Despite the potential for psychological
distress, most patients, as well as healthcare
professionals, were satisfied with the treat-
ment in one study.®

Something else to consider with maggot
therapy is the level of pain it causes. There are
conflicting reports about the level of expected
pain with maggot debridement therapy.
Sometimes, pain is minimal or absent.®” In
one report, however, 25% of patients with
superficial painful wounds complained of
increased pain during treatment with mag-
gots.® These patients need analgesics for
pain management. The type of wound might
make a difference as to whether the patient
has pain during therapy. In a retrospective
study, Steenvorde et al.”’ found that diabetic
patients, the majority of whom had neuropa-
thy (» = 21), did not experience increased
pain, while 40% (» = 8) of nondiabetic
patients experienced pain when being treated
with maggots.

Choosing a debridement method

Does it matter which type of debridement you
use on a wound? “No one method of debri-
dement has been proven optimal for pressure
ulcers,” according to the Wound, Ostomy and
Continence Nurses Society (WOCN).?



Given the various and conflicting evidence
about the different debridement options,
choosing the right way to debride wounds can
be challenging. Answering the following ques-
tions can help guide you in choosing the best de-
bridementmethod foryour patient,!->1213,16,17.71
Remember, your choice may be limited by the
availability of the various debridement meth-
ods in your facility or healthcare system.

HOW MUCH TIME DO YOU
HAVE TO DEBRIDE?

Infected wounds require immediate atten-
tion and may require surgical debridement
after systemic antimicrobial therapy has been
initiated. The patient’s clinical condition and
the amount of time that you can devote to a
treatment may influence your choice.

WHAT ARE THE WOUND
CHARACTERISTICS?

Consider the size, depth, location, amount of
drainage (and whether it is increasing), pres-
ence (and extent) or absence of infection, and
etiology of the wound.

HOW SELECTIVE A METHOD
IS NEEDED?

Determine the risk for damage to healthy
tissue when necrotic tissue is removed.

WHAT METHODS
ARE PERMITTED?

Check that the intended debridement method
is allowed by your state’s practice act and by
your facility. For example, using a scalpel to
crosshatch eschar requires specialized training
and licensure.

WHAT'S THE CARE SETTING?

Some resources available in a hospital aren’t
practical in the home and may not even be
available in a long-term care facility.
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HOW MUCH DEBRIDEMENT
IS ENOUGH?

How do you know when you've debrided
enough? Assess the tissue in the wound bed:
When most of the wound surface is covered
with granulation tissue and the necrotic tissue
is gone, you've debrided enough.

Saap and Falanga’? developed a method
to assess adequacy of wound debridement.
Their Debridement Performance Index
may make more effective comparisons
between different debridement methods
and facilitate more predictive prognostic
information.”?

Falanga’”? has proposed that chronic
wounds need constant debridement because
maintenance debridement is an important
part of the WBP in these wounds. In the
past, debridement was regarded as a sin-
gular event based on the visible assessment
of the wound. Now, however, it’s thought
that frequent, limited, maintenance deb-
ridement will keep the biological burden
low and stimulate growth factors.!37470
Maintenance debridement may prove chal-
lenging in the future due to proposed reim-
bursement changes in the United States
based on the place in which debridement
can be done as well as the frequency of the
procedure.

SUMMARY

Debridement is an essential step in the WBP
management process. Although surgical
debridement is the fastest way of removing
necrotic tissue from a wound, it may not be
appropriate for all patients in all healthcare
settings. The selection of the correct method
of debridement should be based on the indi-
vidual patient and the degree of necrosis
present. By knowing the options for deb-
ridement, you can help prepare the wound
bed and assist your patient on the road to
healing.
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PATIENT SCENARIO
Clinical Data

Mrs. AA is 55-year-old female patient who presented with a painful left large toe. She has type
2, adultonset, non-insulin-dependent diabetes mellitus with neuropathy. There is a palpable
dorsalis pedis pulse, and her pain is aggravated by wearing shoes.

The best approach to this patient includes all the components in the WBP paradigm of treat-
ing the cause and patient-centered concerns before addressing the components of local wound
care (DIME: Debridement, Infection/persistent inflammation, Moisture balance, and then the
Edge effect for advanced therapies if wounds are not healing at the expected rate when all the
components of WBP have been corrected).

For patient-centered concerns, the pain that has developed in a neuropathic foot with loss
of protective sensation should alert the clinician to the disruption of deeper structures with infec-
tion (e.g., osteomyelitis) or a Charcot joint (acute inflamed bony structure due to multiple small
pathological fractures).

Case Discussion

In this case, physical examination revealed a keratotic cap on the left second toe that required
debridement (Figure 8-1A). Vascular supply was assessed prior to surgical debridement. The
palpable pulse indicated a local pressure of 80 mm Hg or higher, which was deemed adequate
for healing. As is often seen in patients with neuropathy, removal of the surface of the callus
revealed encasement of the toenail that had rotated under the tip of the toe with the claw de-
formity. When the nail and callus were removed, there was a small ulcer that probed to bone
(Figure 8-1B). This indicates a high probability of osteomyelitis, which was confirmed with an
X-ray showing erosion of the phalangeal bone. Following debridement, a calcium alginate dress-
ing was applied for hemostasis (Figure 8-1C). With this type of dressing, the calcium donated
from the dressing assists in local hemostasis while the sodium exchanged for the calcium creates
a sodium alginate hydrogel for moist interactive healing, avoiding a pro-inflammatory hemor-
rhagic crust formation.

Figure 8-1. (A) Keratotic cap on the left second toe. (B) A small ulcer probing to bone was re-
vealed when the nail and callus were removed. (C) Calcium alginate dressing applied for hemostasis
after debridement. (See also color section, Patient scenarios, page C43.)
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The treatment principles employed in this case can be remembered with the mnemonic VIPS:

* Vascular supply with a palpable pulse was adequate for healing (if the pulse is not palpable,
an ankle-brachial pressure index, toe pressures, or transcutaneous oxygen determination can
be obtained to assess healability).

® Infection: The osteomyelitis was treated with 3 months of oral clindamycin (good bone
penetration with gram-positive and anaerobe coverage) combined with ciprofloxacin (gram-
negative coverage including Pseudomonas), with resolution of the pain and osteomyelitis.

® Pressure: The callus was due to pressure in the toe-box of the patient’s shoes. This was
corrected with the ordering of deep-toed shoes and orthotics to remove local pressure.

® Sharp surgical debridement was performed, including removal of the nail to reveal the
osteomyelitis sinus. Maintenance debridement may also be necessary when callus periodi-
cally reforms.

This case illustrates the need for holistic patient care with treatment of cause (VIPS), pain control
(acetaminophen with codeine), and then local wound care with debridement and the use of
calcium alginate followed by a silver alginate dressing.

1. Which statement about the purpose of debridement is correct? Debridement:
A. is not essential for wound healing.
B. removes debris so cell movement is enhanced.
C. removes necrotic tissue in order to enhance the wound’s biologic burden.
D. reduces the need for moist wound healing.

ANSWER: B. Debridement is the removal of debris so that cell movement can be enhanced. A
is incorrect because most wounds need debridement to heal; C is incorrect because necrotic tissue
increases the wound’s biologic burden; and D is incorrect because wounds need moist healing.

2. Which sign in a stable necrotic heel would signal a need for debridement?
A. exudate
B. presence of thick, leathery eschar
C. an impending inspection by a regulator
D. yellow slough

ANSWER: A. Exudate is a sign of infection, which signals the need for debridement. Other

signs are erythema and fluid wave. The other options are incorrect.

3. Which method is an example of mechanical debridement?
A. Collagenases
B. Maggots
C. Film dressings
D. Pulsed lavage

ANSWER: D. Pulsed lavage is a method of mechanical debridement. Collagenases are enzymes,
maggots secrete natural collagenase, and film dressings are a method of autolytic debridement.

(continued)
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4. A resident in a long-term care facility is on Coumadin and needs debridement for a

necrotic ulcer on his sacrum. Which of the following methods of debridement would
be least indicated?

A. Surgical

B. Enzymatic

C. Mechanical

D. Autolytic

ANSWER: A. Because the resident is on Coumadin and bleeding can occur, surgical
debridement would be least indicated. Also, the appropriate personnel and equipment may
not be available in the patient’s long-term care facility. The other options are correct.

Which method of debridement would be best to use initially for a hospitalized client
with an infected large sacral pressure ulcer?

A. Surgical

B. Enzymatic

C. Mechanical

D. Autolytic

ANSWER: A. Time is of the essence, and surgical debridement is the quickest method
that can be used with infected wounds. Because the client is hospitalized, the appropriate
personnel and equipment to perform this method of debridement are available. The other

options are incorrect.
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