
through effective patient manage-
ment while concurrently providing
tools and services that enhance pa-
tient satisfaction and convenience.
Improving the bottom line is a nat-
ural by-product of doing this well.

Treating diabetic patients with
(or without) wounds can be incred-
ibly satisfying and can present

Continued on page 178
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Wound care and practice
management are not
often mentioned togeth-

er in the same sentence; however,
the two go hand in hand quite nat-
urally. Contrary to what some
think, practice management is
much more than simply improving
your bottom line. It is much more
about enhancing outcomes

By Jonathan Moore DPM, MS

Disclosure Statement: I
have no direct financial ties to any
wound care companies. I have pro-
vided academic lectures on behalf of
AmerX in the past, and occasionally
am asked to lecture for AmerX, yet I
am not in any way tied to them
financially.
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Medical Education

Here are some practical ways to
improve healing times and patient
satisfaction.

Objectives
The objectives of this article

are as follows:

• Discuss the fundamental
concepts of wound bed prepa-
ration.

• Discuss critical roadblocks
to wound healing that can be
addressed through simple
tools.

• Identify several simple-to-
use wound care products that
can create the ideal wound
healing environment.

• Discuss how to use ancil-
lary services and products to
maximize wound healing.

• Discuss how to maximize
the effectiveness of biological
alternative tissues through the
use of an inexpensive product
readily available in the office.

Tools to Create
the Ideal
Environment
for Wounds
to Heal

W O U N D M A N A G E M E N TW O U N D M A N A G E M E N T



gen synthesis and impaired cellular
activity due to hyperglycemia, ni-
tric oxide is available and less en-
dothelial cell proliferation.2

Acute Wounds
Acute wounds demonstrate a

different cellular mechanism as
compared to
chronic wounds
during wound re-
pair.3-5 The in-
flammatory, pro-
liferative (granu-
lation phase), and
remodeling phas-
es can be catego-
rized according to
the activity of
their cellular
components, in-
cluding cy-
tokines, chemical
mediators, and
cellular components.6 Intrinsic
medical conditions or extrinsic en-
vironmental factors rarely affect the
repair process in the healthy indi-
vidual.

Chronic wounds must be ad-
dressed comprehensively in order
to achieve success. Intrinsic, extrin-
sic, and wound environment fac-
tors must be simultaneously treated
for optimal outcomes. Intrinsic fac-
tors include the patient’s medical
status, prescribed medications, and
concomitant disease processes. Ex-
trinsic factors include repetitive
trauma, off-loading, and pressure

reduction.
As we ap-

proach these pa-
tients with chron-
ic wounds, the
wound bed status
(amount of
necrotic tissue,
type and amount
of exudate, fibrot-
ic tissue, per cent
granulation, re-
epithelialization),
and the cellular
activity in the

wound, must be identified in order
to choose the right dressings for
treatment. Not only must there be
control of the diabetes disease pro-
cess, comprehensive podiatric care
requires us to evaluate carefully the
selection of appropriate shoes and
devices to reduce or eliminate pres-

sure, pursue aggressive wound de-
bridement as needed, and finally,
provide the ideal wound dressing
that addresses the needs of that
wound at that time. Neglecting or
failing to promptly supply these
products and services may delay or
prevent wound closure.

This is where
podiatric physi-
cians and sur-
geons must be
practice man-
agers. By not of-
fering and supply-
ing the right off-
loading device,
shoes, vascular
tests, surgical de-
bridement or
wound care prod-
uct, we are failing
our patients and
sending potential

revenue out the door.
With impaired wound healing

physiology, it becomes vital for the
wound care specialist to provide
the wound what it lacks (e.g.,
growth factors, BATs, etc.) and de-
crease what it produces in excess
(chronic wound fluid). Conse-
quently, providing the wound with
what it needs at the right time is
imperative.

Wound Bed Preparation
Over the last several decades,

three distinct phases or revolutions
in our therapeutic strategies have
been identified in our approach to-
ward wound healing. The first revo-
lution began years ago with the re-
alization that moist wound healing
principles were applicable to the
treatment of chronic wounds. Since
then, a variety of dressings capable
of providing optimal coverage for
wounds in different situations and
actually stimulating wound repair
have been developed.

The second revolution, still on-
going, began with topically applied
growth factors and bio-engineered
skin. The third revolution began
with the introduction of the con-
cept of wound bed preparation,
which allows us to break down into
individual components the critical
steps involved in optimizing the
clinical aspects and the micro-envi-
ronment of chronic wounds.

Continued on page 179
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unique challenges and oppor-
tunities. This is especially true in

consideration of the clear link be-
tween diabetic foot ulcers and leg
amputations because diabetes is the
cause of almost 50% of all non-
traumatic lower extremity amputa-
tions worldwide.1 These opportuni-
ties and tools that are available to
us can have an amazing impact on
our patients’ lives.

Treating a patient with a lower
extremity ulcer requires a compre-
hensive approach that not only in-
cludes a knowledge of the wound
healing cascade, but more impor-
tantly the ability to provide these
patients with what they need right
away.

Delay in treatment and in pro-
viding our patients the right tools
can be detrimental. Legal cases
across the country demonstrate the
vital importance of acting quickly
and diligently. One recent case that
resulted in settlement for over a
million dollars simply constituted
not ordering vascular studies in a
timely fashion, resulting in limb
loss two months after the patient
had left the practice and started
treatment at a wound care center.

Treating wounds in patients
with diabetes has become more
complex than simply choosing
what dressing to use. Emerging
technologies over the past decade
have not only helped improve our
understanding of
how wounds
heal, but more
importantly why
wounds don’t
heal. Understand-
ing and address-
ing the physio-
logical alterations
of the wound
healing cycle in
the diabetic pa-
tient is funda-
mental.

As chronic di-
abetic wounds become stalled in
the inflammatory phase of wound
repair, chronic wound fluid with el-
evated levels of matrix metallopro-
teinases (MMPs) increases prote-
olytic activity in the wound, which
in turn inactivates growth factors.
In addition, with decreased colla-
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senescent cells would not be ex-
pected to respond well to the pres-
ence of endogenous or exogenous
growth factors in the wound. De-
bridement of senescent cells, non-
viable tissue, fibrotic tissue, wound
debris, and other unwanted wound
components may significantly ex-
pedite wound closure while increas-
ing the availability of viable cells
able to produce and respond to
growth factors and other cytokines.
Debridement and its correlation to
the significant increase in wound
closure, particularly when followed
by the application of platelet-de-
rived growth factor (rhPDGF-BB) is
supported by a large randomized
double-blinded and controlled
trial.12

The literature has well described
the process of preparing the wound
bed for application of a BAT. The
TIME acronym (T = Tissue manage-
ment; I = Inflammation and Infec-
tion control; M = Moisture balance;
E = Epithelial advancement), as
proposed by the International
Wound Bed Preparation Advisory
Board, lays an exceptional frame-
work for the physician to improve
the opportunity for wounds to heal
(Table 1).13

Wound Dressings
Stocking and carrying a variety

of wound dressing products has
long been the topic of many lec-
tures. As the wound evolves, so
should our ability to provide the
wound what it needs. There are
many good reasons we should be
dispensing these products out of
our office (a certificate of durable

Wound bed preparation can be de-
fined as the global management of
the wound to accelerate endoge-
nous healing or to facilitate the ef-
fectiveness of other therapeutic
measures.

One common error is to view
wound bed preparation as the same
as wound debridement. In acute
wounds, debridement is a good way
to remove necrotic tissue and bac-
teria. After that is done, one should
have a clean wound that can heal
with relative ease. This is not the
case for chronic wounds, where
much more than debridement
needs to be addressed. Assessment
of the type of necrotic material in
chronic wounds is important, along
with the presence of exudate,
which has been shown to inhibit
the proliferation and function of
key resident cells and to contain
proteases that break down extracel-
lular matrix proteins.7-9

Chronic Wounds
Chronic wounds can be intense-

ly inflammatory (e.g., venous ul-
cers), and thus produce substantial
amounts of exudate that interfere
with healing or with
the effectiveness of
therapeutic products
such as growth factors
and bioengineered
skin. So, in the con-
text of wound bed
preparation, not only
do we need to concern
ourselves with re-
moval of actual es-
chars and frankly non-
viable tissue, but also
with the exudative
component.10 More-
over, there is increas-
ing realization that
the resident cells in
chronic wounds, e.g.,
fibroblasts and ker-
atinocytes, may be phenotypically
altered and no longer responsive to
certain signals, including growth
factors.

Phillips et al.11 described the
presence of senescent cells at the
margins of chronic venous ulcers.
Senescent cells are characterized by
cells which are viable, but have lost
their proliferative capacity. These

Tools... medical equipment is
needed to dispense). Here
are some considerations:

• Improves continuity of
care.

• Allows you to provide the
products you like.

• Provides direct patient supply.
• Provides immediate care.
• Creates less patient confusion.
• Improves healing times.

Although there are hundreds of
wound care products on the mar-
ket, a small variety of several cate-
gories should be supplied based
upon your patient population and
your preference. The following are
four categories of dressings you
could supply to patients:

• Alginate (with or without sil-
ver): An excellent tool to use for
highly exudative wounds with or
without contamination A6196.

• Collagens: Indicated for mild
to moderate drainage to promote
granulation tissue A6021.

• Foams: Indicated for mild to
moderate drainage A6212.

• Hydrogel: Indicated for
dry/dessicated ulcerations A6248.

Obviously there are many more
very good dressings
that are available to
dispense out of your
office. Whatever you
use, identify what the
wound needs and
choose the dressing
most appropriate.

Dressings
Although there is

no one right answer,
we do know that creat-
ing the perfect “micro-
cosm” around the
wound will not only
actively modify the
physiology of the
wound environment,
but it will also stimu-

late cellular activity and growth
factor release. While no perfect
wound dressing exists for every
wound, the properties necessary to
create the ideal microcosm include
the following:

• Promotes a moist wound envi-
ronment.

• Provides mechanical protection.
Continued on page 180
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TABLE 1
International Wound Bed

Preparation Advisory Board—
TIME Principles

T Tissue management

I Inflammation and Infection control

M Moisture balance

E Epithelial advancement



bacteria in its fibers.
The antimicrobial agent in the

product is Oakin®, an oak extract
containing tannins. Its mode of an-
timicrobial action is through its
ability to inactivate microbial ad-
hesins, enzymes, and cell envelope
transport proteins.15,16 Tannins are
astringent com-
pounds that act
locally by precipi-
tating proteins to
the wound, de-
creasing cell
membrane per-
meability, and ex-
erting anti-in-
flammatory and
bactericidal prop-
erties.

The use of an
antimicrobial hy-
drogel impregnat-
ed gauze over the
BAT application
site will facilitate
a closer adher-
ence of the living
or acellular tissue
to the wound
bed, and will al-
most have an
“anchoring” effect by its adherence
to the surrounding tissues, thus
also serving to evacuate any
hematoma or seroma upon applica-
tion.

Having wound care supplies can
be a great tool to provide outstand-
ing care, enhance outcomes, and

build your prac-
tice. Here are
some guidelines
when billing and
dispensing wound
care products out
of your office:

• The patient
is not eligible for
wound care prod-
ucts dispensed by
your office if
under the care of
a hospice or a
home health care
plan.

• The wound
must be full thickness, Wagner
Grade 1 or higher and must be de-
brided at some point prior to, but
not necessarily on, the day of dis-
pensing.

• You must have a separate pre-

scription on file with the name or
type of product, frequency of
change, duration of need, amount
and size of the dressing. A new
order is needed if either the quanti-
ty or frequency of the dressing is
increased, each time a new dressing
is started, or after three months,

whichever comes
first.

• A DME dis-
pensing form
with warranty
and complaint
resolution infor-
mation, signed by
the patient, must
be dispensed. The
name of the
dressing, size, the
number given,
and frequency of
change must be
on this form.

• Your
progress note
must document
medical necessity
with size, depth,
amount and type
of drainage, de-
b r i d e m e n t

method, and depth of tissue re-
moved, frequency of dressing
change. Wound measurements
must be documented at least
monthly.

• The patient must be given the
21 Supplier standards form and
written instructions on the use of
product.

• The place of service for billing
is always “home.”

Enzymatic Debridement
Agents

Currently, two enzymatic
preparations are rather prominent
in terms of their use in chronic
wounds: papain-urea based combi-
nations and collagenase. The ad-
vantage of the papain-urea combi-
nation may be non-specific bulk
debridement within a broad pH
range (3.0–12.0); however, a promi-
nent inflammatory response is asso-
ciated with its use in chronic
wounds. This inflammatory re-
sponse, together with breakdown of
still viable components of the
wound bed, is perhaps the reason
for considerable pain in some cases.

Continued on page 181
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• Allows for removal with-
out pain or trauma (non-adher-

ence).
• Is capable of absorbing excess

exudates.
• Allows for gaseous exchange.
• Is non-cytotoxic to healthy

tissue.
• Is antimicrobial/antifungal.

Antimicrobial Hydrogel-
Impregnated Gauze

In consideration of these prop-
erties, one wound care product that
meets most of the above criteria is
the antimicrobial hydrogel-impreg-
nated gauze. Implied in the name
and within the design are the abili-
ty to provide an antimicrobial bar-
rier (MRSA), a moist environment,
the ability to absorb some exudates,
and the ability to provide mechani-
cal non-adherence. In addition,
based on two studies by the author,
the antimicrobial hydrogel-impreg-
nated gauze product is an ideal cov-
ering following the application of
biological alternative tissue,
demonstrating an average healing
time of 17.8 days with a 95% confi-
dence interval of 15.6 days to 20.2
days. (Moore)

The product utilizes a polyethy-
lene glycol base (polyethylene gly-
col 400 and polyethylene glycol
3350) that has the ability to remain
moist without causing maceration.
Because the product is still techni-
cally a gauze, it
will also absorb
excess wound
fluid into its
fibers while keep-
ing the wound
moist for up to
five to seven
days.

A l t h o u g h
there are other
h y d r o g e l - i m -
pregnated gauze
products on the
market, only one
possesses antimi-
crobial and anti-
fungal properties.14 This dressing
effectively reduces the bio-burden
through not only its intrinsic an-
timicrobial/antifungal properties,
but also through its absorptive
capabilities that trap debris and
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ment of diabetic foot ulcers and
pressure ulcers that were unrespon-
sive to conventional therapy,21,22

In addition, the use of low ener-
gy ultrasound mist has been advo-
cated for the debridement of dia-
betic foot ulcers.23 This method of
wound debridement continues to
undergo both clinical and scientific
research.

Negative Pressure Wound
Therapy

The use of negative pressure
wound therapy
(NPWT) devices
may be useful in
treatment of non-
healing wounds
as they may re-
duce edema, re-
move bacterial
products, and
draw the edges of
wounds together
to promote clo-
sure. These prod-
ucts, though not reimbursable
through the podiatric office, pro-
vide an invaluable tool to help fill
in deeper wounds and promote clo-
sure.24

Advanced Wound Care
Products

With an improved understand-
ing of the impaired wound-healing
integral to the diabetic foot ulcer,

the development
of products that
address these
wound bed defi-
ciencies has pro-
vided addition
tools to improve
outcomes.

Recombinant
human platelet-
derived growth
factor-BB (rh-
PDGF-BB) (be-
caplermin) is the
only growth fac-
tor to date ap-
proved by the US
Food and Drug
Administration
for the treatment

of diabetic foot ulcers. Levels of
PDGF have been shown to be lower
in chronic wounds.25 Administered
in a gel formulation along with a
thorough regimen of good wound

To remedy this situation,
chlorophyllin was added to use as
an anti-agglutinin to increase
thrombus formation and fibrin de-
position and plugging of capillaries
and lymphatic vessels, thus de-
creasing pain.

In experimental wounds in ani-
mals, the papain-urea combination
has been shown to be quite effec-
tive for debridement.17 However, in
both experimental and human
burns, these preparations may be-
have too aggressively, both in terms
of affecting viable tissue and in
causing pain.

Collagenase is another well-
known and established enzyme
preparation used for debridement.
Derived from bacteria (Clostridium
histolyticum), Collagenase is a
water-soluble proteinase that specif-
ically attacks and breaks down col-
lagen,18,19 thus facilitating rapid de-
bridement and healing of chronic
wounds. The mechanism of action
of collagenase is to degrade colla-
gen and convert it to gelatin, upon
which fewer specific enzymes can
then act; however, until collage-
nase cleaves collagen, no other en-
zyme is capable of breaking it
down. Collagenase has been found
to be remarkably gentle on viable
cells. In fact, Collagenase has
shown to enhance keratinocyte
proliferation and
migration up to
10-fold.20 Other
potentially under-
estimated effects
of collagenase in-
clude enhanced
angiogenesis and
epithelialization.

Recently, both
older and more
novel means of
wound debride-
ment have been
reported. The use
of maggot thera-
py for debride-
ment of necrotic
tissue, decreasing
bacterial load and
stimulation of wound healing re-
gained popularity for use on non-
healing wounds. Several recent
clinical trials have shown maggot
therapy to be effective in the treat-

Tools... care, becaplermin gel has
demonstrated shorter times
to complete wound closure
and complete wound healing.26

Biological alternative tissue
(BAT’s) or living skin equivalents
(LSE) are FDA-approved biological
alternative tissues for use in diabet-
ic foot ulcers. While the precise
mechanism of action of LSE is not
completely understood, it is be-
lieved that improved wound heal-
ing is because LSEs fill the wound
with extracellular matrix proteins

and subsequently
induce and ex-
press growth fac-
tors and cy-
tokines that are
necessary for
wound healing.
Additionally, the
matrix compo-
nents may further
facilitate the re-
cruitment of cells
to the wound, im-

proving wound repair.27

Thorough wound bed prepara-
tion should be performed to stimu-
late granulation as minimal to no
fibrotic or necrotic tissue should be
present. A moist, non-adherent
dressing (like the antimicrobial hy-
drogel-impregnated gauze men-
tioned above) is then applied and
left on for three to five days. At the
first dressing change, the presence
of the LSE may be evident in the
wound bed.28

Biological alternative tissues or
living skin equivalents that are ap-
plied in the office setting must
have both a Q code for product re-
imbursement and an application
code. The three products used most
in our office are as follows:

• Apligraf® (Organogenesis, Inc.,
Canton, MA) Q4101, CPT 15320

• Dermagraft® (Advanced Bio-
healing, La Jolla, CA) Q4106, CPT
15365

• GammaGraft® (Promethean
LifeSciences, Inc., Pittsburgh, PA)
Q4111, CPT 15320

Of note, GammaGraft® is a
human skin allograft with both der-
mal and epidermal layers. It has a
shelf life of greater than two years,
along with a price tag significantly
less than any BAT on the market.

Continued on page 182
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sure redistribution, BAT incorpora-
tion will fail.

3) A = Adapting to the
moisture needs of the wound
and the bioengineered tissue

Any BAT must stay hydrated in
order to achieve wound incorpora-
tion. Early desiccation of the
wound bed and the surrounding
tissues will ultimately lead to BAT
failure and subsequent slower heal-
ing times.

4) I = Incorporation and
Identification

Successful incorporation of the
BAT hinges upon the molecular en-
vironment of the wound. Incorpo-
ration of the acellular BAT into the
wound bed, through a collagen ma-
trix allowing for the recruitment of

cells into the wound, facilitates the
induction and expression of growth
factors and cytokines necessary for
wound healing. Acellular BAT’s
work by effectively providing a
cover for the wound that prohibits
desiccation and fluid loss within
the wound, thus decreasing the
bacterial burden and promoting an-
giogenesis, allowing vascular in-
growth into the dermal layer of the
allograft.

5) N = Non-adherence
It has been said that the choice

of the wound dressing at one stage
of the wound may well influence
subsequent events in the later phas-
es of healing.30 In reviewing the
protocols set forth by most BAT

manufacturers, the one common
denominator among all of them
was the recommendation of a
“non-adherent dressing” as the pri-
mary dressing to be used over the
bio-engineered tissue.

According to recent studies re-
garding evidence-based protocols
for diabetic foot ulcer treatment,
advanced wound care products
should be considered in cases
where traditional care does not suc-
ceed in 50% wound reduction after
a three-week treatment period.31

Tools for Effective
Off-loading

Total contact casting has been
considered as one of the most effec-
tive methods for off-loading diabet-
ic foot ulcers as measured by
wound healing rates; however, due

to the significant disadvantages as-
sociated with the total contact cast,
few clinicians use this technique.32

Most now prefer to use a removable
temporary device to remove plantar
pressure. Among the most popular
are the Bledsoe® Walker (Bledsoe
Brace Systems, Grand Prairie, TX
L2280, L4386), and the Ossur Ac-
tive Off Loading Walker (Ossur
Medical, Aliso Viejo, CA). Remem-
ber that the above off-loading op-
tions are not covered by Medicare
for the ulceration itself. The prod-
ucts must be dispensed in connec-
tion with the underlying muscu-
loskeletal deformity.

Taking into consideration all of
the biomechanical factors (shear,

Continued on page 183
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GammaGraft™ is the first irra-
diated human skin allograft

storable at room temperature, and
is indicated for partial and full
thickness wounds, including chron-
ic wounds, burns, and traumatic in-
juries. When the product is re-
moved from the sterile package, it
is folded over on itself, dermis side
to dermis side. The tissue is opened
gently and the dermis side is ap-
plied onto the wound.

When applying GammaGraft®

or any other BAT, the concepts
shown in Table 2 should be em-
ployed to maximize the incorpora-
tion of the BAT.29

1) B = Bioburden
Despite proper preparation of

the wound bed before application
of the bioengineered tissue through
debridement, among other modali-
ties (Table 2), maintenance of the
bioburden after BAT application re-
mains important. Thus, after appli-
cation of the bio-engineered tissue,
use of non-cytotoxic antimicrobials
should be considered to prevent
colonization.

2) R = Reduction of pressure
and shear force

In order for incorporation of
the BAT to take place in the chron-
ic wound, excess pressure, motion,
and shearing must be eliminated.
Unless the bio-engineered tissue
maintains excellent adherence to
the wound bed with proper pres-
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BRAIN Principles to Maximize BAT Incorporation

and Wound Healing

B Bioburden

R Reduction of pressure and shear force

A Adapting to the moisture needs of the wound and the bioengineered tissue

I Incorporation and Identification

N Nonadherence
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have been published regarding in-
dications for ABI. The American Di-
abetes Association (ADA) recom-
mends ABI measurement for the
following (ADA):

• Any diabetic patient over 50
years old;

• Any diabetic patient less than
50 years old with
risk factors such
as smoking, hy-
pertension, hy-
perlipidemia, or a
duration of dia-
betes of more
than 10 years;

• Any patients
with symptoms of
peripheral arterial
disease.

The American
Heart Association-
American College of Cardiology
recommends ABI measurement
for:

• All patients with PAD symp-
toms;

• All patients more than 70
years old;

• All patients more than 50
years old but less
than 69 years old
who smoke or
have diabetes
(AHA).33

There are
many testing de-
vices on the mar-
ket for the podi-
atric physician to
use in the office.
An excellent
choice is the
Biomedix PADnet
for the following
reasons:

1) Easy to Ad-
minister (CPT
Code 93923);

2) Excellent
Reporting Capa-
bility (Connectiv-

ity with Vascular Surgeon Online);
3) Ability to evaluate PVR’s,

TBI’s along with ABI’s;
4) Portable;
5) Excellent Support;
6) Compliance/Documentation

Assistance;
7) NOT technician depen-

dant/excellent reproducibility.

deformity, pressure, poor balance)
associated with the diabetic neuro-
pathic foot, more custom off-load-
ing tools should be considered.

One of the most effective off-
loading tools ideal for diabetic pa-
tients with plantar (or other
anatomical) deformities is the
gauntlet ankle foot orthosis with
custom foot plate extension.

• One of the advantages of the
gauntlet ankle foot orthosis is the
ability to accomplish several goals
with one device.

• The higher the AFO is above
the ankle, the more off-loading can
be achieved. In most cases, the
height of the AFO can be deter-
mined by your prescription, de-
pending on the amount of off-load-
ing needed and the extent of the
deformity (Charcot).

• The plantar plate of the AFO
(extending to the toes) can be
fabricated to accommodate any
plantar deformity. The foot plate
should be covered with a custom
multi-laminar Plastizote orthosis
to further off-load the foot.

• The AFO can
be posted as
needed (intrinsi-
cally or extrinsi-
cally) depending
on the deformity
and specific stabi-
lization needs of
the patient. Post-
ing can play an
important role in
achieving plantar
pressure relief
along with ankle
stability.

• Dorsiflex-
ion-assist and
other accommo-
dations are avail-
able.

Ancillary
Services to
Maximize Wound Healing

Without question, the central
component of any diabetes center
of excellence should be the ability
to perform accurate and repro-
ducible vascular studies that should
include ankle brachial indexes,
pulse volume recordings, and toe
brachial indexes. Several guidelines

Tools... ABI testing for PAD
in patients with diabetes is
enormously productive. Rou-
tine screening of individuals
with diabetes > 50 years of age
can be expected to identify PAD in
nearly a third. To put that yield
rate in perspective, a recent evalu-

ation of sigmoi-
doscopy by the
National Cancer
I n s t i t u t e
(Prostate, Lung,
Colorectal and
Ovarian Cancer
Screening Trial
[PLCO]) (ref)
found pre-can-
cerous and can-
cerous lesions in
3.1% (292/9317).
F u r t h e r m o r e ,
identifying PAD

before it has progressed to its
more severe stages in this popula-
tion allows effective treatment to
be offered. Therapies may arrest
PAD development and, perhaps,
as seen with regression of
atherosclerosis in other vascular
beds through aggressive blood
pressure and lipid control, reverse
its advance, while at the same
time undoubtedly reducing car-
diovascular risk.34

In a recent article in the Journal
of the American Medical Associa-
tion (JAMA), the authors relate the
following: “ABI is rarely applied in
routine clinical practice, as most
clinicians are not aware that a low
ABI is a marker of cardiovascular
risk and would not know how to
perform the test. Results showed
that a low ABI (0.90 or less) predict-
ed vastly increased risks of 10-year
cardiovascular mortality in both
men and women.”35

Clearly, identifying vascular dis-
ease can have broad ramifications
for patients with diabetes who may
be at risk for severe cardiovascular
disease.

Conclusion
Podiatric physicians have an in-

credible opportunity to impact
lives through the use of simple
tools that are available in our of-
fices. Diabetic patients have unique
needs, and we are in position (if we
take up the mantle) to provide
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those services. It is up to us to
educate and invest in ourselves

to assure that we are the best in
our communities to offer these ser-
vices. Through educational pro-
grams and workshops offered by
the American Academy of Podiatric
Practice Management, many oppor-
tunities now exist for the podiatric
community to learn how to imple-
ment these ancillary services and
products in a way that maximizes
patient outcomes and ensures
compliance. �
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plantar deformity.
D) Off-loading the diabetic ul-
ceration is vital in order to
achieve wound healing.

7) Which of the following is NOT
true regarding compliance when
dispensing DME?

A) A prescription for the DME is
not needed, as the pickup form
in the chart is adequate.
B) The patient must be given
the 21 Supplier standards form,
and written instructions on the
use of product.
C) The wound must be full
thickness, Wagner Grade 1 or
higher, and must be debrided at
some point prior to, but not
necessarily on, the day of dis-
pensing.
D) The patient is not eligible for
wound care products dispensed
by your office if they are under
the care of Hospice or a home
healthcare plan.

8) The following must be given to
the patient upon dispensing DME
with the EXCEPTION of:

A) Warranty information
B) Complaint resolution form
C) 21 Medicare DME Standards
D) ABN

9) Which of the following is NOT
true regarding enzymatic debride-
ment agents?

A) Papain-urea combinations
provide a broad pH range.
B) Papain-urea combinations
produce a weak inflammatory
response.
C) Collagenase is derived from
bacteria.
D) Collagenase specifically at-
tacks and breaks down collagen.

10) All of the following statements
are true about living skin equiva-
lents or biological alternative tissues
EXCEPT they:

A) fill the wound with extracel-
lular matrix proteins.

1) The following are characteristics
of a chronic wound EXCEPT:

A) stalled inflammatory phase
B) decreased levels of matrix
metalloproteinases
C) increased proteolytic activity
D) inactivated growth factors

2) Which of the following is NOT
part of the wound bed preparation
process as described above?

A) Tissue management
B) Moisture management
C) Infection control
D) Plantar pressure control

3) Senescent cells are characterized
by the following, EXCEPT:

A) increased proliferative
capacity
B) do not respond well to exoge-
nous growth factors
C) common in venous wounds
D) respond well to debridement

4) Which is NOT a characteristic of
the ideal wound dressing?

A) Promotes a moist wound
environment
B) Does not allow for gaseous
exchange
C) Is non-cytotoxic to healthy
tissue
D) Has non-adherence

5) Which of the following prod-
uct/indication combinations is NOT
correct?

A) Alginate/highly exudative
B) Collagens/No drainage
C) Foams/Highly exudative
D) Hydrogel/dry wounds

6) Which of the following is NOT
true about off-loading the diabetic
ulceration?

A) Ankle foot orthoses are an
excellent choice for long-term
off-loading.
B) Over-the-counter, off-loading
boots are NOT covered by Medi-
care for diabetic ulcerations.
C) Ankle foot orthoses offer few
options for accommodation to

B) induce and express growth
factors.
C) induce and express growth
factors.
D) facilitate the recruitment of
proteolytic enzymes for wound
repair.

11) The following statements are
true about vascular testing:

A) The American Diabetes Asso-
ciation recommends that only
patients with claudication symp-
toms be tested.
B) The American Heart Associa-
tion recommends testing for all
patients with claudication symp-
toms and all those over 50 who
smoke.
C) Ankle brachial index is one of
the most sensitive and specific
tests as compared to other
testing.
D) A low ABI (0.90 or less) pre-
dicts increased risk of 10-year
cardiovascular mortality in both
men and women.

12) Which of the following is NOT a
good reason to dispense wound
care products from your office?

A) They improve continuity of
care.
B) Care begins immediately.
C) There is no paper work
involved.
D) They allow you to provide the
product that you like.

13) Which of the following would
NOT be a good choice for off-load-
ing a diabetic ulceration?

A) Post-op shoe
B) Bledsoe conformer boot
C) DH walker or active off-loader
D) Total contact cast

14) Which of the following has the
longest shelf life?

A) Apligraf®

B) Dermagraft®

C) GammaGraft®

D) GraftJacket®
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See answer sheet on page 187.
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15) Which of the following is NOT one of the principles
to maximize BAT incorporation and wound healing?

A) Bioburden
B) Reduction of pressure
C) Adaptation to the moisture needs of the wound
D) Shelf-life of the BAT

16) Which of the following would NOT be a valid way
of treating a diabetic ulceration?

A) whirlpool therapy
B) low energy ultrasound mist
C) Maggot therapy
D) Wound VAC

17) Which of the following statements is NOT true
regarding Oakin®?

A) contains tannins
B) an oak extract
C) activates microbial adhesins, enzymes, and cell
proteins.
D) exerts anti-inflammatory and bactericidal
properties.

18) Which of these general principles is NOT true re-
garding treatment of the diabetic patient?

A) Practicing comprehensively is critical
B) There are many services and products that we
can carry that can provide immediate care for pa-
tients with diabetes.
C) Generating revenue should be the number one
principle behind your care of the diabetic patient.
D) Ancillary services in your office provide conve-
nience and improved outcomes.

19) Which is NOT true regarding becaplermin or
rhPDGF-BB?

A) It’s the only growth factor approved by the FDA
for diabetic foot ulcers.
B) Levels are low in chronic wounds.
C) does not require any additional wound care.
D) comes in a gel formulation that has demonstrat-
ed shorter times to wound closure.

20) Which of the following statements is FALSE
regarding ABI?

A) According to a 2008 JAMA article, ABI is fre-
quently used in routine medical practices.
B) Routine screening of individuals with diabetes >
50 years of age can be expected to identify PAD in
nearly a third of individuals.
C) low ABI is a marker of cardiovascular risk.
D) a “low” ABI is 0.90 or less.

E X A M I N A T I O N

(cont’d)

See answer sheet on page 187.
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