
tute entered this large marketplace, 
the wound care space has under-
gone a “boom” of innovation and 

Introduction
 The evolution of cellular and 
tissue based products (CTPs) began 
in the 1970s when the first bio-en-
gineered wound care products were 
made available for the purpose of 
treating burn wounds by harvest-
ing keratinocytes, multiplying them, 
and reapplying them to targeted 
wounds.1 In the ‘80s, Eugene Bell 
pioneered the use of skin allografts 
and his work led to the development Continued on page 98
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of the first FDA-approved tissue sub-
stitute called Apligraf (Organogene-
sis Inc., Canton, MA) in 1998.
 Ever since the first skin substi-
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Here’s a review on which, when, and how to use CTPs.

Goals and 
Objectives

 1) Review the 
history of CTP 
development and 
gradual evolution 
over time.

 2) Recognize 
the molecular and 
cellular processes 
that are present in 
wound healing.

 3) Recognize 
clinically evident 
obstacles and 
clinically available 
supplements to CTP 
usage and success.

The first FDA-approved tissue substitute 
called Apligraf (Organogenesis Inc., Canton, MA) 

was introduced in 1998.
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with sutures, staples, Steri-Strips™ 
and/or a dressing. The wound 
should be evaluated on a weekly 
basis but the graft site should be 
left undisturbed and no debride-
ments should be performed unless 
infection is suspected. Most prod-
ucts will integrate into the wound 
within three to four weeks. The 
product in the wound bed may have 
a slimy, coagulum appearance with 
mild to moderate drainage. This is 
part of the integration process and 
should not be misinterpreted as a 
graft failure.
 
Types of CTPs
 According to the FDA, the term 
CTP is an umbrella term that con-
sists of many different types of 
products that each have inherent 
differences in terms of their devel-
opment and mechanism of action.4-6 
The first category is human skin 
allografts (HSA). HSAs are bioengi-
neered products that are harvested 
from cadaveric tissue. After harvest-
ing and in vivo culturing, these cells 
are typically projected onto a scaf-
fold that provides a hospitable en-

vironment for their eventual growth 
and proliferation.
 The next category is the allograft 
matrices (AM). Much like the HSAs, 
these are living cells that are typ-
ically derived from mesenchymal 
cells such as fibroblasts or compo-
nents of native tissue membrane. 
AMs are unique because they have 
inherent structural benefits that 
allow them to be used in instances 
where wounds are structurally de-
ficient. Composite matrices (CM) 
are another type of fibroblast-based 
product that often contains human 
keratinocytes. After harvest and 
multiplication, these viable cells are 
often set into a synthetic or even 

technology that has resulted in 
75+ CTPs that are available to cli-
nicians today. While these scientific 
advancements are welcomed and 
needed in the wound healing field, 
there is a growing confusion as to 
the proper selection, utilization and 
even nomenclature we should em-
ploy in this topic.2

 Acute wounds can be readily 
treated with standard wound care 
therapies, while chronic non-healing 

wounds may require more advanced 
treatment modalities. No absolute 
threshold exists as to when an acute 
wound becomes a chronic wound. 
However, the typical wound in a 
healthy patient is expected to heal 
either through primary intention or 
secondary intention within 10-14 
days with continued remodeling that 
lasts several months to a year. The 
diabetic chronic wound often be-
comes stagnant and ceases to de-
crease in size and epithelialize.
 As described by Sheehan in 
2003, a wound may be considered 
chronic in nature when it ceases to 
decrease 10-15% every week or 50% 
over a one-month period. We now 
understand that this wound healing 
‘trajectory’ is a highly reliable pre-
dictor of healing vs., non-healing. 
Further, as we know from Margolis 
in 2003, a wound that is larger than 
2cm2, greater than 2 months in du-
ration, and is full thickness or deep-
er has a 79% decreased likelihood 
of healing within 20 weeks. Some 
of the more common reasons why 
an acute wound will transition into 
a chronic wound include ischemia, 
neuropathy, infection (including soft 
tissue and/or bone) and pressure.
 A variety of treatment options 
are available to wound care special-
ists for healing the acute and chron-
ic wound. The science of medicine 
helps guide the clinician in assess-
ing the effectiveness of treatment 
therapies; however, it is the art of 

medicine that assists the wound 
care specialist in the proper treat-
ment of a specific problem wound 
scenario. A flexible treatment al-
gorithm which incorporates known 
evidence is necessary to effective-
ly manage a problem non-healing 
wound. A wound that has stalled 
must be quickly recognized as a 
chronic wound and an appropriate 
change in the treatment plan should 
be implemented.
 There are certain important 
considerations to take into account 

prior to the clinical application 
of CTP grafts. The first is timing, 
as it is not so much a matter of 
“which product should be used?” 
as it is “when is the appropriate 
time to use each product”? These 
products are not necessarily used 
in situations when a wound has 
been making good progress in heal-

ing, but rather in situations when a 
wound has become chronic in na-
ture. This decision should be made 
based on the percent decrease in 
wound dimensions and/or the de-
gree of granulation tissue noted in 
the wound bed.
 Prior to application, the wound 
should be free of infection and an 
adequate blood supply must be con-
firmed or established. Each product 
may have some subtle differences 
in application; however, a general 
protocol can be followed. Applica-
tion should begin with debridement 
of the wound in the operating room 
or in an appropriate clinical setting. 
The CTP product is then applied 
to the wound and often is secured 
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Kumar devised the most commonly used CTP 
classification system.

The wound care space has undergone 
a “boom” of innovation and technology that has 

resulted in 75+ CTPs that are available 
to clinicians today.



Proper indications for CTPs 
are 1) wounds that have failed 
other more conservative modali-
ties and/or 2) wounds that demon-
strate significant depth that requires 
the wound bed reconstruction/
optimization to allow for durable 
wound healing. In an article by Liu, 
et al., it is recommended that when 
a wound is deeper than the reticular 
dermis or roughly 0.55 mm, that 
CTPs be considered in an effort to 
provide a satisfactory scaffold to 
heal the wound from the “inside to 
out”.17

 When initially evaluating the 
targeted wound, it is important 
to understand the foundation for 
which CTPs may be placed upon. 
Unfortunately, CTPs are not large-
ly indicated to be placed within or 
on tissue that is avascular such as 
bone, tendon, or fascia. Placing CTP 
over exposed bone is known to be a 
certain challenge due to the lack of 
available vascularity in the wound 
bed and the depth of the tissue de-
fect. For this reason, the creation of 
a satisfactory wound bed or foun-
dation may be necessary and can 
be performed with the use of flaps 
or uniquely indicated CTPs that do 
exist such as Integra.18

 Once a wound foundation has 
been established, the clinician must 
ensure the environment is optimal 
for the increased survivorship of 
the CTP. Potential intrinsic barriers 
to CTP survivorship are the pres-
ence of biofilm, acute infection, or 
presence of non-viable tissue that 
disrupts continuity of healing.19 Bio-
films are known to create a poor 
environment for wound healing be-
cause they disrupt the normal phys-
iologic inflammatory process that 
is associated with normal wound 
healing.20 As a result, initial heal-
ing may occur but healing arrest is 
noted due to the wound progressing 

collageneous scaffold. The largest 
CTP category is the acellular ma-
trices (ACM). These are typically 
derived from non-native and xeno-
genic tissue, which is typically col-
lagenous in nature.

 In 2008, Kumar, et al. created 
the most commonly used CTP clas-
sification system in an effort to bet-
ter understand and organize CTPs. 
In this classification scheme, there 
are three categories.7 The first cate-
gory, or Class 1 skin substitutes, are 
temporary and impermeable dress-
ings. The main function of this class 
type is to serve as a mechanical bar-
rier while retaining moisture. Exam-
ples are these are cellulose, poly-
urethane, silicone, or cross-linked 
products.
 Class II skin substitutes consists 
of epidermal or dermal substitutes 
but a key distinction is that they do 
not contain cellular components. 
However, Class II skin substitutes 
do contain necessary protein com-
ponents for dermal healing, such 
as collagen and elastin, in an effort 
to facilitate a framework for which 
necessary processes like angiogen-
sis, cell migration, and proliferation 
can occur. Examples are Apligraf 
and Alloderm.
 Class III skin substitutes are 
very similar to Class II skin sub-
stitutes; however, they do contain 
cellular components. All skin grafts 
(xeno, allo, and auto) are includ-
ed in this category as well as more 
synthetic grafts like Integra. While 
Kumar’s classification continues to 
be ubiquitous, recent literature has 
suggested the need for a new clas-
sification system that reflects the 
growing complexity of graft func-
tion, composition, derivation, and 
use.8

 Regardless of their mechanism 
of action and classification, the goal 
of all CTPs is to create a hospita-
ble environment that allows for the 

proliferation and intracellular/ex-
tracellular stimulation of cells that 
ultimately result in wound heal-
ing.9-13 The stimulatory or supportive 
effects of CTPs result in apprecia-
ble intracellular and extracellular 
changes. The intracellular effects of 
CTPs can largely be summarized as 

providing stimulatory factors such 
as cytokines, growth factors, and 
other means of intracellular signal-
ing that result in downstream intra-
cellular production of the necessary 
basic building blocks needed for 
wound healing.9,10

 Extracellularly, CTPs have an 
effect on the more structural aspects 
of wound healing by which they can 
serve as a scaffold for which intra-
cellular byproducts are built upon. 
Important components of the extra-
cellular matrix include collagen and 
members of the glycan family.10

 Organized wound healing is 
a function of communication be-
tween the intracellular and extra-

cellular components which result in 
a well-organized cascade of events 
that allows the wound to progress 
through the inflammatory, prolif-
eration, and remodeling phases of 
wound healing. Any disruption of 
these phases of wound healing can 
result in adverse outcomes in the 
form of delayed healing, incomplete 
healing, or failure of treatment.9,10,12,13

Clinical Practice
 Currently, CTPs are indicated 
most commonly for diabetic ulcers, 
venous ulcers, and burns.14 The use 
of CTPs has been shown to be a 
cost-effective adjunct to healing in 
the properly indicated wound.15,16 
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In Kumar’s classification scheme there are 
three categories.

Once a wound foundation has been established, 
the clinician must ensure the environment is optimal for 

the increased survivorship of the CTP. 



demonstrated that the benefits of 
HBOT can be limited depending on 
patient type and wound presenta-
tion.26-20 The principle behind HBOT 
revolves around maximal delivery 
of oxygen to wounds that may be 
largely deprived.30

 Typical patients are vasculo-
paths who may or may not have 
been re-vascularized, but it must 
be stressed that the use of HBOT in 
patients with intact blood flow is 
largely unnecessary.27 As it stands, 
the current recommendation for the 
use of HBOT is to serve as an ad-
junct in difficult wounds that are 
not healing via other more tradition-
al means.28 In the context of CTPs, 
the evidence for HBOT is sparse but 
what evidence does exist seems to 
chiefly support the use of HBOT 
in the “at-risk” flap or graft that is 
acutely ischemic for the purpose 
of salvage.31 Under the assumption 
this does occur, the clinician needs 
to evaluate and identify potential 
host factors that may have preceded 
or developed during the course of 
treatment and be addressed.

Nutrition Optimization
 Lastly, one of the most under-
appreciated or under-recognized in-

trinsic barriers to wound healing 
is nutrition optimization. It is well 
understood that wound healing is a 
well-orchestrated series of events; 
however, optimization of the wound 
microenvironment is impossible 
without the availability of micro-
nutrients.32 The creation of a dura-
ble wound collagenous scaffold is a 
function of the availability of crucial 
pro-collagenous vitamins A/B/C/D 
and elementary nutrients such as 
zinc, iron, glutamine, and arginine.33

 The current recommendation 
for patients with open wounds is 
1.0-1.5 g/kg of protein daily in an 
effort to counter the protein loss 

to a more chronic phase of healing 
prematurely.21

 On the other hand, more acute 
infection disrupts the normal phys-
iology of wound healing and it too 
creates a rather hostile environ-
ment that would not allow satisfac-
tory graft take. In the absence of 
infection, the presence of non-via-
ble tissue that may potentially be-

come a nidus for infection is often 
problematic because it serves as a 
barrier between healthy tissue and 
any product that is placed within 
it, therefore reducing the graft take 
rate and, if it does occur, results in 
a poorly constructed scaffold that 
is more inclined to break down and 
result in recurrent ulceration.21

 While all of these factors are 
often inherent in the diabetic pop-
ulation, their effect can at least 
partially be mitigated with proper 
debridement and timing of inter-
vention, which, in turn, can result 
in increased durability of wound 
healing.22

 
NPWT
 After the wound bed is effec-
tively optimized and the properly 
indicated CTPs have been target-
ed, adjunct and ancillary measures 
can be considered in an effort to 
expedite healing and ensure the 
increased survivorship of the CTP. 
Current and popular modalities that 
are often used in the wound care 
practice include negative pressure 
wound therapy (NPWT), hyperbaric 
oxygen therapy (HBOT), and nutri-
tion optimization. The literature is 
heavily populated with the well-doc-
umented benefits of NPWT, which 
has been shown to decrease healing 
times and create an environment 
that is hospitable to wound heal-
ing by reducing exudate and wound 
edema.23

 While the mechanism of its ef-
fect on the wound environment is 

not well understood, histological 
studies hint that the negative pres-
sure environment results in histo-
logical changes that are conducive 
to wound healing such as increas-
es in VEGF, pro-inflammatory cyto-
kines, and neoangiogenesis.24 De-
spite NPWT withstanding the test of 
time, however, and inducing a para-
digm shift on how we treat wounds, 
its use does not always equate to a 
positive outcome.

 One of the most important con-
siderations that a clinician must un-
derstand, especially in the context 
of potential application of a CTP, is 
that the granulation tissue that is pro-
duced by NPWT can be unstructured 
and poorly organized. Therefore, 
wound bed optimization is critical 
and can be done via a flap or other 
modality when there is significant 
depth and the patient is a candidate 
for surgical management.25

 In the presence of a satisfac-
tory and vascular wound bed/

foundation, NPWT in conjunc-
tion with CTPs has been shown to 
have a significant positive effect on 
wound healing and durability of the 
wound.22 The increased wound du-
rability is directly tied to the scaf-
folding that the CTP provides for 
which granulation growth can be 
supported. For this reason, when 
possible, it is recommended to sup-
plement CTP use with NPWT.23

HBOT
 Another possible ancillary ad-
junct to CTP use is the utiliza-
tion of HBOT. The use of HBOT 
has grown within the literature; 
however, more recent studies have 
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Zinc is essential 
for successful wound healing to occur.

1.0-1.5 g/kg is the current daily 
recommendation of protein consumption for patients 

with open wounds.



use of all ancillary measures 
that are available to the cli-
nician in order to maximize the 
opportunity to achieve functional 
limb salvage and keep our patients 
walking.
 A final thought is that the clini-
cian needs to utilize CTPs (or any 
wound healing modality) only after 
the non-healing wound etiology has 
been identified and addressed to the 
highest degree possible. We certain-
ly realize that not all of the underly-
ing wound etiologies can be easily 
remedied, but often surgical inter-
vention can be of great assistance 
in off-loading pressure, improving 
function, and delivering proper mac-
rovascular flow to the area.
 If the underlying etiology is a 
structural deformity, a reconstruc-
tive procedure, tendon lengthening 
procedure, or an exostectomy is ab-
solutely critical. Without surgical 
intervention, the best efforts with 
local wound care will most often 
fail. Hence we have begun to uti-
lize the nomenclature of ‘limb sal-
vage’ over ‘wound care’ since there 

is much more that can be done 
when we incorporate the surgical 
elements with the proper medical 
and topical care for these complex 
wounds. PM
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Given the concurrent presence of 
multi-system dysfunction, there is often an overlapping 

set of intrinsic and extrinsic factors that 
negatively influence the efforts of the wound physician.40 

Regardless, the future of 
diabetic limb salvage is encouraging. 

The advent and recent growth of CTPs 
is exciting and offers clinicians a tool to encourage 

positive outcomes in the complex world 
of DFU treatment.
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Limb Salvage (from page 102) dr. Verdin is currently a fellow at MedStar Georgetown uni-
versity Hospital in Washington, dc and previously trained at 
the cleveland clinic Residency Program in cleveland, ohio and 
oklahoma city, oklahoma. He is board-certified by american Board of 
Podiatric Medicine and board qualified by the american Board of Foot 
and ankle Surgery. dr. Verdin has a special interest in flap-based limb 
salvage, amputation reconstruction, and utilization 
of orthoplastic techniques.

dr. Milisits is currently a PGY-2 resident at the 
MedStar Health Podiatric Surgery Residency 

Program in Washington, dc. He is from new York and attended Fairfield 
university for undergraduate and new York college of Podiatric Medicine 

for podiatric medical school. dr. Milisits’ clinical in-
terest lies in reconstructive foot and ankle surgery 
in addition to trauma and deformity correction.

dr. steinberg is the current program director of the 
MedStar Health Podiatric Surgery Program in Washington, dc. He is also 
the co-director of the center for Wound Healing at MedStar Georgetown 
university Hospital. dr. Steinberg is a fellowship trained, board certified 
Foot and ankle Surgeon and served as the President of the american col-
lege of Foot and ankle Surgeons. He has special interests in diabetic foot 
complications and limb salvage techniques.
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1) Which nutrient is essential for successful 

wound healing to occur?

 A) Lithium

 B) Argon

 C) Zinc

 D) Silver

2) Which is NOT a current indication for  

CTP use?

 A) Surgical incisions

 B) Venous wounds

 C) Neuropathic wounds

 D) Burn wounds

3) Which is NOT a currently accepted ancillary 

modality for wound healing to be used in 

conjunction with CTPs?

 A) HBOT

 B) NPWT

 C) Nutrition consult or supplementation

 D) Hyaluronic acid injections

4) What wound bed is least indicated for CTP 

placement?

 A) Bone

 B) Muscle

 C) Tendon with intact vascularized 

periosteum

 D) Granular subcutaneous tissue

5) Which is NOT a pro-collagenous vitamin?

 A) Vitamin A

 B) Vitamin B

 C) Vitamin C

 D) Vitamin K

6) What is the current daily recommendation 

of protein consumption for patients with open 

wounds?

 A) 0.25-0.5 g/kg

 B) 0.75-1.0 g/kg

 C) 1.0-1.5 g/kg

 D) 2.0-2.5 g/kg

cMe EXAMINATION

SEE ANSwEr ShEET ON pAGE 105.
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PM’s
CMe Program 

Welcome to the innovative continuing education 
Program brought to you by Podiatry Management 
Magazine. our journal has been approved as a 
sponsor of continuing Medical education by the 
council on Podiatric Medical education.

now it’s even easier and more convenient to 
enroll in PM’s Ce program!
 You can now enroll at any time during the year 
and submit eligible exams at any time during your 
enrollment period.
 CMe articles and examination questions 
from past issues of Podiatry Management 
can be found on the internet at 
podiatrym.com/cme. each lesson is approved  
for 1.5 hours continuing education contact  
hours. Please read the testing, grading and  
payment instructions to decide which method  
of participation is best for you.
 Please call 718-897-9700 if you have any  
questions. a personal operator will be happy to 
assist you.
 each of the 10 lessons will count as 1.5 credits; 
thus a maximum of 15 cMe credits may be earned 
during any 12-month period. You may select any 
10 in a 24-month period.

 The Podiatry Management Magazine CME  
Program is approved by the Council on Podiatric 
Medical Education as a provider of continuing 
education in podiatric medicine. Podiatry Man-
agement Magazine CME has approved this 
activity for a maximum of 1.5 Continuing Edu-
cation Contact Hours for each exam successfully 
completed.

 PM’s privacy policy can be found at 
podiatrym.com/privacy.cfm.

 this cMe is valid for cPMe-approved credits for 
three (3) years from the date of publication.

cMe EXAMINATION

7) Who devised the most commonly used 

CTP classification system?

 A) Steinberg

 B) Kumar

 C) Winzeler

 D) Attinger

8) In the previously mentioned CTP 

classification system in Question 7, how 

many classes are there?

 A) 3

 B) 4

 C) 5

 D) 6

9) How many CTPs exist on the market 

today?

 A) ~25

 B) ~75

 C) ~100

 D) ~200

 

10) What product was the first FDA-approved 

skin substitute made available to wound 

care clinicians?

 A) Integra

 B) Apligraf

 C) Dermapure

 D) Oasis

SEE ANSwEr ShEET ON pAGE 105.

 The author(s) certify that they have NO affiliations 
with or involvement in any organization or entity with 
any financial interest (such as honoraria; educational 
grants; participation in speakers’ bureaus; member-
ship, employment, consultancies, stock ownership, or 
other equity interest), or non-financial interest (such 
as personal or professional relationships, affiliations, 
knowledge, or beliefs) in the subject matter or materi-
als discussed in this manuscript.
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name ____________________________________________________________________ email address______________________________
Please Print:                    FiRSt                                     Mi                                     laSt

address_____________________________________________________________________________________________________________

city__________________________________________________ State_______________________ Zip________________________________

charge to: _____Visa   _____ Mastercard   _____ american express

card #________________________________________________exp. date____________________ Zip for credit card_________________

note: Credit card is the only method of payment. Checks are no longer accepted.

Signature__________________________________ email address_________________________ daytime Phone_______________________

State license(s)___________________________ is this a new address? Yes________ no________

Check one:  ______ i am currently enrolled. (if faxing or phoning in your answer form please note that $2.95 will be charged 
    to your credit card.)

     ______ i am not enrolled. enclosed is my credit card information. Please charge my credit card $33.00 for each exam 
    submitted. (plus $2.95 for each exam if submitting by fax or phone).

     ______ i am not enrolled and i wish to enroll for 10 courses at $279.00 (thus saving me $51 over the cost of 10 individual 
    exam fees). i understand there will be an additional fee of $2.95 for any exam i wish to submit via fax or phone.

note: if you are mailing your answer sheet, you must complete all 
info. on the front and back of this page and mail with your credit 
card information to: Program Management services, 12 Bay-
berry street, hopewell Junction, ny 12533.

TesTing, grading and PayMenT insTruCTions
 (1) each participant achieving a passing grade of 70% or higher 
on any examination will receive an official computer form stating 
the number of ce credits earned. this form should be safeguarded 
and may be used as documentation of credits earned.
 (2) Participants receiving a failing grade on any exam will be 
notified and permitted to take one re-examination at no extra cost.
 (3) all answers should be recorded on the answer form 
below. For each question, decide which choice is the best answer, 
and circle the letter representing your choice.
 (4) complete all other information on the front and back of 
this page.
 (5) choose one out of the 3 options for testgrading: mail-in, 
fax, or phone. to select the type of service that best suits your 
needs, please read the following section, “test Grading options”.

TesT grading oPTions
 Mail-In Grading
 to receive your cMe certificate, complete all information and 
mail with your credit card information to: Program Management 
services, 12 Bayberry street, hopewell Junction, ny 12533. 
Please do noT send WiTh signaTure reQuired, as These 
Will noT Be aCCePTed.

enrollMenT ForM & ansWer sheeT

 there is no charge for the mail-in service if you have already 
enrolled in the annual exam cMe program, and we receive this 
exam during your current enrollment period. if you are not en-
rolled, please send $33.00 per exam, or $279 to cover all 10 exams 
(thus saving $51 over the cost of 10 individual exam fees).

 Facsimile Grading
 to receive your cMe certificate, complete all information and 
fax 24 hours a day to 1631-532-1964. Your cMe certificate will be 
dated and mailed within 48 hours. this service is available for $2.95 
per exam if you are currently enrolled in the annual 10-exam cMe 
program (and this exam falls within your enrollment period), and 
can be charged to your Visa, Mastercard, or american express.
 if you are not enrolled in the annual 10-exam cMe program, 
the fee is $33 per exam.

 Phone-In Grading
 You may also complete your exam by using the toll-free service. 
call 516-521-4474 from 10 a.m. to 5 p.m. eSt, Monday through Friday. 
Your cMe certificate will be dated the same day you call and mailed 
within 48 hours. there is a $2.95 charge for this service if you are cur-
rently enrolled in the annual 10-exam cMe program (and this exam 
falls within your enrollment period), and this fee can be charged to your 
Visa, Mastercard, american express, or discover. if you are not currently 
enrolled, the fee is $33 per exam. When you call, please have ready:
  1. Program number (Month and Year)
  2. the answers to the test
  3. credit card information

Over, please

enrollment/Testing information
and answer sheet

in the event you require additional cMe information, please contact PMS, inc., at 1-718-897-9700.
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Medical education lesson evaluation
    Strongly        Strongly 
 agree agree neutral disagree disagree
 [5] [4]  [3]   [2]   [1]  

1) this cMe  lesson was helpful to my practice ____

2) the educational objectives were accomplished ____

3) i will apply the knowledge  i learned from this lesson ____

4) i  will makes changes in my practice behavior based on 
this lesson ____

5) this lesson presented quality information with adequate  
current references ____

6) What overall grade would you assign this lesson?
                             a B c d

7) this activity was balanced and free of commercial bias.

         Yes _____     no _____ 

8) What overall grade would you assign to the overall manage-
ment of this activity?
                            a B c d

How long did it take you to complete this lesson? 

______hour ______minutes 

What topics would you like to see in future cMe lessons ? 
Please list :
__________________________________________________

__________________________________________________

__________________________________________________

__________________________________________________

__________________________________________________

 1. a B C d

 2. a B C d

 3. a B C d

 4. a B C d

 5. a B C d

 6. a B C d

 7. a B C d

 8. a B C d

 9. a B C d

 10. a B C d

Circle:

eXaM #6/23
Maximizing outcomes in diabetic limb salvage 

with the use of Cellular and Tissue-Based Products
(Verdin, Milisits and steinberg)

enrollMenT ForM & ansWer sheeT  (continued)


