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breern
described as a “deadly nui-
sance,” for they can result in

ressure sores II.':H'{'

sepsis and death—non 1o men-
tion millions of dollars in health
care costs. Because of their complicat-
ed nature, the management of pres
sure sores [requently becomes a sequence
of trial and ervor as health care providers
strive 1o find a suiable reatment,

Despite vigorous intervention, pressure
sores among the mstitutionalized elderl
are often the most difficull o weat, This s
tiee to a high prevalence of dementia syne
dromes, urinary incontnence, ammobilio
and nosocomial infection, as well as low
stall-patient ratios, Additionally, the stan-
dard treatment of care is altered once tissue
necrosis, cellulitis or wound debris (slough)
ocour. Therefore, among the institutional-
e elderly, it is essential that providers
strive 1o reduce high-risk conditions ane
improve diagnostic accuracy of the wouned
stagre and associatedd clinical mamifestations,
PRESSURE SORE EVALUATION

The first step in pressire sore reatment is
e evaluate and dewermine the stage, see, locae
ton and number of sores, Once there s an
impairment in tssue perfusion, a pressure
sore can be defined according 10 the siage ol
progression. A Stage [ wound is defined as an
intact epidermis with a localized area of hvper-
emia. A Stage 11 wound extends bevond the
epidermis and superficially involves the der

mal lavers. Once subcutaneous tissue is
exposed, the pressure sore is considered Stage
M1, Stage [V pressure sores are those involving
fascia, muscle and/or bone.

The size of a pressure sore is measured
length by width by depth in centimeters.
The depth of an open wouned can be mea-
sured by inserting a clean cotton swab
imoistened with saline) into the center
point of the pressure sore. This maneuver
can also aid in determining the presence of
A sinus tract, The location and number of
pressure sores provide important informa-
tion about viable treatment options, which
may vary if there are multiple sores within
differem elinical manifestations.

Pressure sores are considered “difficult 1o
tresat” af they fail 1o respond o standard

Dressing removed, used Panafil® in
wound. phatos courtesy of Rystan Comprany
fne.
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Waonnd Healing

Partial removal of used Panafil and
exudate.

treatment modalities despite pressure relicf
These problem wounds may arise from
three potential sources or seenarios. First,
among the eldery, nuintonal and crcalato-
rv problems (peripheral vascular disease)
may impede adeqguate tissne perfusion.,
Anemia, disbetes and protein calorie mal-
MUTrILisn,
decreased tissue OXVECHALION and subse-
quent paleness of the tissue. On examina-
tion, there s absence of healthy, beely red
granulation tssue. This clinical observation
and medical diagnoses support the need fon

meanwhile, can result in

improved tssue oxvgenation and/or nutn-
tiom. Unless medically contraindicated, sup-
plemental oxvgenation, calories and vita-
mins or minerals aid in weating these pres-
SUIE SOTCS,

Second, mismanagement of pressure sores
through the application of caustic agents 1o
healthy granulation tssue can resule in altered
wound healing. A classic example is the appli-
cation of a wopical solution like Dakin's sol-
tion (sodivem hypochlorite) o whan appears (o
be a stage 11 or stage 1 pressure sore. The
solt

nocnn cause maceraton of the healthy
tissue surrounding the wound. The applica-
tion of cleansing antimicrobial solutions has
clear indications depending on the appear-
ance of the wound. Topical cleansing agents
with antiseptic properties can be used for
wounds with infecuon, Trigation of uninfect-
ed wounds at each redressing should involve
saline or other non-cytotoxic solutions.

Third, the presence of cellulitis, wound
debris and /or necrosis/eschar requires spe-
cific treatment measures, Pressure sores are
considered “dirty” wounds once the epider-
mis is broken, since they are colonized by
numerous acrobic and anacrobic bacterials,
Common acrobe pathogens include Proteus
mirakilis, staphvlococeus species, Escherichia
coli, Klebsiella, streptomonas species and
Strepiococe groups D and A, Common
anaerobes include bacteroides such as f
[fragilis, clostridium species, peptococcus and
I.'H‘]'llf ¥l !'l,‘]:}l.‘ MOOHOCLS,”

Clinical signs and symptoms of wound cel-
lulitis indicate a need for antimicrobial treat-
I

nt, which can include antiseptics o1

antibiotics. Recognized clinical iign-. ol
mfection include warmth, redness, wender-
ness and//or purilent drainage from the
wound. It is therefore important w palpate
the tissue surrounding the wound 1o deter-
mine rendermess and Sor increased warmih,

Cellulitis may be hard to diagnose in

some older Fjjlllit"l'!llh because of the anvpical
presentation of disease, There may be only
slight increased warmth, redness or tender-
ness of the tissue. A febrile response o
leukocyiosis may not ocour even in the Pries.
ence of sepsis, For this reason, other signs of
infection must be assessed, including:
anorexiy, malaise or change in level of con-
sciousness. Once a wound has been affected
by cellulitis, appropriate management
includes opical and systemic anti-infective
agents, and monitoring of the CBC and sed-
imentation rate (ESR), The ESR becomes
an important marker for the presence of
underlying decp infection.

Irrigation removal of remaining
exudate.

Ohservation of signs and symptoms of
wound infection cannot be overlooked as
part of rowine wound management. In one
study, pressure sores that did not appear o
be infected actually were associated with
deep infections. In these paticnis, the major-
ity had ostcomyelitis beneath the pressure
sore, confirmed by bone hiops.” Wounds
that heal slowly (after weeks or months of
treatment) or not at all must be assessed for
an underlang sinus tract to a deeper organ
or chronic osteomyelitis, Diagnosis may be
determined by an elevated sedimentation
rate, X-ray, triple phase bone scan, galliom
scans, CT scan and/or bone biopsy.
[reatment involves antibiotic therapy
and,/or surgical intervention,

Bacteremia, sepsis and death have been
reported as serious complications of pres
sure sores. In one study, bacteremia was doc-
umented in 16 of 21 patents. Mortality was
48% despite appropriate antibiotic therapy,®
This finding unclerscores the serious nature
of poarly healing or cellulitic wounds,

Slough or wound debns is charcterized by
a vellow, gray, green or thick exudate that nvp-
ically covers the wound, Like eschar or necro-
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sis, this substance impairs healing and
delwidement wehniques shobld be initiaed,
Eschar appears as a blackened area of hard
dhebris that covers the wound. It is impossible
1o accurately stige the pressure sore when the
wound is covered by eschar. Necrosis may
develop peripherally arcund the border and
result in eschar if oot removed,

TREATING COMPLEX WOUNDS

Pressurc-nduced ischemia of the skin wp-
wally oceurs between a bony prominence
and an unvielding support surface, where
the contact pressure exceeds capillary pres-
stre (30 mmHg). In geratdc patients with
compromised skin inegrity, however, the
critical pressure necessary o produce
ischemian may be less. The area of compres-
sion and resultant ischemia is often cone-
shaped, with the point of the cone at the
skin surface and spreading out as it
approaches the bone underneath,

It is common for clinicians o see patients
with an apparent stage [ or Stage 17 pressure
ulcer thar progresses o Stage [ or Suage IV
despite pressure veliel intervention, In maost
cases, this 15 because tissue damage has
already occurred. Shearing and friction
forces can cause further damage, and the
resultant dead tssue patierns cause tunnek
ing and undermining of the open wound
site. The apparent wound size usually
increases before if decreases, as these dam-
aged areas degenerate,

Necrotic skin tissue results [rom pro-
longed compression ischemia (usually 2
howurs or more, but shor
with reduced skin integrity). The cellular
destruction unleashes a complex series of

o Hmes in those

*clean-up” effors by the body's defense and
repair forces. These forces are dependent
upon adeguate matrition, adequate aterial
|}rl:'l||.l\l.““ and venous return, and Pressure
alleviation to prevent further damage
Additionally, adeqguate moisture is reguired
to prevent dessication of new granulation
tissue and permit migration of phagocvies
into the wound arca,

Eagelstein demonsirated in 1985 that a
mirist wound enviromment Bwcilitates epithe-
lial migration in superficial wounds and

New FII licd and new dressing
(hydrogel type) ready to close.



Wound Healing

induced granulation in chronic wounds.
This landmark discovery led to further
research and the development of occlusive
and semiocclusive wound care dressings
that foster the body's own autolyvtic debrid-
ing process. Under such dressings, the
autolyric digestion of the necrotic tissue
causes a foul smelling, purulent exudate.
Certain hydrocolloid type dressings also
“melt” or disintegrate in the wouned site,
causing further difficulties with rinsing and
removal, Once infection ocours, autolyvtic
dressings must be discontinued because
they dramatically accelerate bacterial
growth, The breakdown products of autodi-
geston are inflammatorny w surrounding tis-
stie, causing further tissue involvement, wn-
derness and inflammation.

Malodorous wouned Muid discharge and
slow debriding progress are negative consid-
erations in choosing autodebridement,
especially in indivduals with impaired skin
integrity or vascular supply.

For many decades, debridement has been
accomplished by mechanical means nsing
wel-io-dry gauee dressings. It is well known
that cotton shrinks up o 30% upon wetting
and drying, and in a wound site this process
effectively entraps necrotic tissue that is
extracted upon lorcible removal. In adedi-
tion o causing pain for the patient, the
process elfectively removes new granulation
tissue, stunting the healing process with
every application. Additionally, the frequen-
ov ol wetto-dry dressing changes is burden-
some o carcgivers and increases patient dis-
comfort, Despite the widespread education-
al programs decrving the use of wet-to-dry
dressings, they continue to be used, along
with three damaging antiseptics (surgical
scruby povidone-indine, hvdrogen peroxide
and alcohol) known for their sirong ovio-
toxic effect on new granulation tissue, In
light of recent research, altermative dressing
approaches featuring antibiotics and topical
debriding treatments should be consid-
ered—and used routinely.

ENZYMATIC DEBRIDEMENT

The body responds 1o necrotic wound tis-
sue as though it were foreign. IF the wound
site has been allowed to dry out (cither by
intention or omission of proper moisiure-
retentive dressings), this dead tissue will hard-
en, darken and take on the appearance of
leather, This eschar further impedes the heal
ing process (unlike a scab) by obsuucting the
migration of cells and promoting occlusion
and subsequent infection. If the necrotic
wound site has been kept moisy, it may devel
op infection because the decaving tissue is an
ideal culture medium. Obwioushy, it would be
ideal 10 remove the necrotic tissue rapidly,
selectively and thoroughly,

Swurgical debridement is indicated when
the patient is a good candidate for the pro-

TOPICAL ENZYMATIC PREPARATIONS

Enzymatic
Debriding Agent

Actions

Indications

Plplll'l (protealytic enzyme
derived from the frult of carica
papaya)

Brand Names:

Panafit® OQintment (Rystan):
confains standardized papain
10%, urea 10% and chioro-
phyliin copper complex 0.5%
in hydrophyllic basa.

Panafil® White Cintment
{Rystan): indentical to Panalil

Digests necrofic tissue and
Hauities fibrinous, purulent
debris. Keeps the wound
claan and promoles nor-
mal healing. Mormally
applied dally or twice
daily. Longer intervails (2
or 3 days) between dress-
ing changes have proved
satisfactary,

Topical use as a debriding
agent In acute and chronic
lesions such as varicose, dia-
betic and decublius ulcers,
burns, postoperative wounds,
pilonidal cyst wounds, car-
buncles and miscellaneous
fraumatic or Infecied wounds.

ointment except that the

chorophyllin copper complex

is omitied,

Sutilains (proieoiytic enzyme  Selectively digest necrotic  Removes necrotic material
derived from Bacclilus subtilis)  Soft tissue. Normally from second- and third-
Bmu'hhmas applied 3 or 4 times a degree bums, decubilus.
Travase® Ointment (Boots day. ulcers, ulcers secondary to

Phﬁmmuﬁnah] ‘compased
nlm.nrh!na in h':.rdrnphublc
alntment containing 95%
wtﬂt& pﬁt'ohhdm 5%

'perfplwulvmuhrdm

lmurnuill: and. F?ﬂﬂlﬂiu
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cedure and the wound site is suited o such
treatment. Often, it is desirable 1o minimize
patient rauma and bleeding by using an
enzyme debriding agent o soften and
loosen the necrotic tissue mass for a few
days prior to surgical debridement,

The presence of infection may also con-
traindicate an invasive procedure thar could
further spread infective organisms, Enzyme
debriding, by contrasy, selectively debrides
the necrotic tissue and can be used during
infection, Some debriding ointments can be
used in conjunction with antibiotics for
combined effect, either simultancously or
alternately (day/night).

Where adequately trained personnel are
available and the necrotic dssue involverment
does not threawen muscle, nerves or bone, sur-
gical debridement offers a rapicd and effective
means of necrotic tssue removal. In inexperi-
enced hands, however, it can produce signifi-
cant tissue damage, nonselectively removing
live and dead tissue and resuling in bleeding
and pain. Stopping short of cutting into live
tissue is desirable, but may leave some necrot-
ic tissue behind, To thoroughly remove the
remaining dead tissue after a conservative sur-
gical debridement, enzyme debridement can
also be used. This approach is also valuable
where the wound is undermined or tunneling
is present. IF the eneyme oinumemt specifically
targets necrotic tssue and does not atack live
tissue, it can be applied “out of sight” and is
enzymatic digestive action will remove the
dead tissue selectively,

Except where immediate necrotic tissue
removal is needed, enzvme debridement is
the treatment of choice. It is olwviously slower
than excision, but has the advantage of being
more selective, more thorough, less painful
and maore cost-effective. Not all enzvine
debriding ointments are created equal, how-
ever, Some must be applied only o necrotic
tissue (an indication of their less specific
nature) and one, Panafil® ointment (Rystan
Company Inc.), is not only specific but has an
additional ingredient (chlorophwllin copper
complex) o promote healing, deodorize the

wound and help minimize mflammation of

surrounding tissue by necrotic tissue break-
down products (Panafil ointmen package
insert). Two ointments, Panafil and
Collagenase Sann!®  ointment {Knoll Pharme-
aceuticals), contain engymes that specifically
atack collagen,” which constinues wo a1 leas
75% of dry skin weight® The papain in Panafil
dligests collagen with the assistance of its adedi-
tional active ingredient, urea.”
DRESSING THE WOUND

A maoist wound emvironment suppors the
cellular processes of healing, and is importam
to efficient functioning of the debriding
enzvmes as well, Moisture retention, however,
is not the only eriteria for choosing a dressing,
The dressing contact surface must also be

nonadherent, o minimize accidental removal
of fragile granulation tissue. The dressing
should have a high degree of absorbancy 1o
remove the exudate generated by ensyme
digestion, Hydrogel dressings are ideal
hecause they satsly all of these criteria,

Depending on the enavme debriding agen
selected, the dressing will need o be changed
as frequently as the active engyme “life”
requires. Some products (Elase” ointment,
Parke-Davis/ Fujisawa and Travase® oinument,
Boots Pharmaceuticals) recommend as many
as three dressng changes per day, Prescribing
information for Collagenase Sanwyl recom-
mends one dressing change per day, while
the prescribing information for Panalil rec-
ommends daily or twice daily dressing
changes, Panafil’s prescribing information
also states that satslactory results can be
obmined with dressing changes as infrequent-
Iy as 2 or 3 days, because of its wound-activat-
e mechanism of action,

With all enavmatic debriding ointments,
the [ull prescribing information should be
reviewed to understand limitations and
capabilities,

CONTRAINDICATIONS

Each brand of enzvme debriding agent
contains a different eninane or ensvime combi-
nation,” See the chart accompanving this arni-
cle for mformation on these enzvmes and
other active ingredients. Adverse reactions
may include mild, ransient pain or burming
sensation, Paresthesias, hleeding and wansient
dermatitis are listed as possible adverse reac-
tions to Trnase. Side effects sovere enough o
warrant discontinuation of therapy have
occurred occasionally with Travase use,
according to its prescribing information.,
Panafil use, meanwhile, is occasionally associ-
anesdl with irriation caused by profuse exudate.
In such cases, dressings should be changed
more frequently until exudate diminishes.
This problem may be mininized with the use
of modermn dressings such as hvdrogels,
CLINICAL OUTCOME

Whether enzgyme debriding agenits are
used before, after or instead of surgical
debridement, they can positively influence
the climcal outcome by i!'llprn'l.'illg the selec-
tivity and thoroughness of debriding
Panalil has demonstrated additional heal-
ing benefits as a result of the chlorophyll
derivative included in the cintment.
“Chlorophyllin copper complex adds heal-
ing action to the cleansing action of the
proteolytic papain-urea combination,”
Panafil's package insert states. “The basic
wound healing properties of chlorophyllin
copper complex are promotion of healthy
granulations, control of local inflammation
and reduction of wound odors,”

Specifically, chloroplwliin copper complex
inhibits the hemagglutination and inflamma-
tion properties of protein degradation prod-
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ucts in the wound, providing an additonal pro-
tective factor, the Panafil leratire stanes, The
incorporation of chlorophyllin copper com-
plex permits continuous wse 10 help produce
and mainain a clean wonnd base and o pro-
maote healing. This means thar Panafil can not
only be used for debriding but right through
1o wound healing and closure. When covered
with an appropriate dressing, Panafil ointment
produces rapid, selective and thovough debrid-
ing and promaotes a beefy red granulation and
healing. The papain enevme is self-limiting
when there i3 no more necrotic tssue, while
the chlorophyllin copper complex aperates 1w
promote continuous healing,™

The weatment of complex dermal
wounds and ulcers requires a full assessment
of the patient’s skin inegrity, pressure allevi-
ation, nutritional status, vascular sufficiency,
mechcation and general health. In cases of
pressure sores and other wounds that are
difficult 1o trear, ensme debridement may
offer a rapid, safe and effective frst choice
or an adjunct o surgical debridement.

Dvecnna Miceli 1y a0 gevontological wrse frcti-
tianer al the University of Medicine and Dentistry
af New ferseys Center for Aging. She is also a olin-
ieal instructor in the wniversity's School of
Osteapathic Medicine and a member of the
ADVANCE editortal aduisory board.

Donald Leaman is a fochemist who o director
af manketing for Rysian Compreeny fae.
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