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Keith M. Smith, CO, LO, FAAOP
2009–10 President

The Academy Has a Place for You
“Coming together is a beginning, keeping together is progress,  

working together is success.”  —Henry Ford

T
his is truly an exciting time 
to be a part of this great 
profession of orthotics and 
prosthetics. As a member 
of the American Academy 

of Orthotists and Prosthetists (the Acad-
emy), I was always impressed with the 
organization’s desire to listen to me as a 
member and to respond with action. As 
a board member, I have met and worked 
with numerous fascinating people in 
our field, medical professionals closely 
related to our field, patients, and leg-
islators who help guide our everyday 
practices. The historic times the O&P 
profession is facing are challenging our 
abilities as both professional and busi-
ness organizations to work together 
for what is best for our field and our 
patients. The O&P Alliance has brought 
together the Academy and sister organi-
zations with the hope of speaking with 
one voice and with a common message 
on as many relevant issues as possible.

Henry Ford once said, “Whether you 
think you can, or can’t, you’re right.” 
This quote describes my experience on 
the board, and I plan to continue to oper-
ate under this belief. We can accomplish 
anything for the good of our profession 
and our patients when we set goals we 
believe in and believe we can achieve.

Our past president, James P. Rogers, 
CPO, FAAOP, had a vision of moving 
the Academy forward and has done an 
excellent job of elevating our profession 
and the Academy. Every three years, the 
board reviews the Academy’s strategic 

plan and examines it to see if it meets the 
current needs of the Academy and you, its 
members. We look for new ideas and new 
ways to serve you. I move to the presiden-
cy during the second year of our current 
strategic plan and will use this plan as a 
compass that will help me lead the Acad-
emy though my year as president.

I hope that many more of you will 
consider getting involved in the work of 
the Academy this year. You can be in-
volved at many different levels, but in 
whatever way you choose, you will be 
giving back to your profession and will 
have the satisfaction of knowing that 
you can make a difference because you 
believe you can.

Some of the ways to become in-
volved are through our committees, so-
cieties, and our three councils, which 
include education, research, and profes-
sional issues. Whether your interest is in 
our education programs, assisting with 
our Paul E. Leimkuehler Online Learn-
ing Center (OLC), helping to identify 
research projects, or working on the is-
sues facing the O&P Alliance, there is 
a place for you in the Academy. Closer 
to home, there is the work of our chap-
ters—and I can assure you that there is 
definitely a place for you to help there.

As I begin my year as the Academy 
president, I think about the many trips I 
have taken to chapter meetings, annual 
meetings, and one-day seminars. What I 
remember about most of them is the ex-
citing chances I had to exchange ideas 
with colleagues.

The Academy is truly the only O&P 
organization that represents you, the 
clinician. We are governed by what 
Abraham Lincoln said: We are a “gov-
ernment of the people, by the people, for 
the people”—and that means you.

Because of the work of those who 
have come before me and the progress 
we have made in research and practice, I 
am proud to be leading the premier orga-
nization in orthotics and prosthetics. Our 
mission states that we stand for advoca-
cy, education, literature, and collabora-
tion. In other words, we stand up for what 
is right for our patients and our field.

I look forward to working with you 
over the next year and to hearing from 
you about what you think the future of the 
Academy and our profession should be.
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Computer-Aided Design 

ince the days of carving wooden sockets 
with pulling tools and draw knives, 
prosthetists and orthotists have searched 
for faster, easier, and more accurate 
ways to design and manufacture 

prosthetic sockets and orthotic devices. 
With the introduction of computer-aided 
design and manufacturing (CAD/CAM) 
in the 1980s, clinicians had a tool with 
the promise of highly accurate shapes and 
repeatable procedures that would still allow 
the artistry of device fabrication to prevail. 
CAD/CAM continues to develop into a 
mainstream tool for the orthotic and 
prosthetic profession. Current systems allow 
shape capture, manipulation, storage, and 
modeling of most orthotic and prosthetic 
devices in today’s practices. 

Photograph courtesy of Paul Prusakowski, CPO, FAAOP.

■  David M. Gerecke, CPO, FAAOP

Where Did We Come From? 
Where Are We Now?  
Where Are We Going?

S



Supplement of The O&P EDGE October 2009 ■ The Academy TODAY A-5

Photograph courtesy of Ohio Willow Wood.

Capturing the Shape
Shape-capture options continue to in crease 
and improve. Multiple shape-capture options 
are available, including laser scanning, digi-
tization of positive or negative models, and 
the creation of template-based shapes. Digi-
tal models can be rectified in a wide variety 
of ways, including overlaying photographs 
or radiographs and by creating shapes from 
other imaging sources such as computed 
tomography (CT) or magnetic resonance 
(MR) scans.1 Laser scanners are the current 
state of the art. The two most common vari-
ations are positioned in three axes by either 
magnetic tracking or optical indexing. 

Both magnetic-tracking and optical- 
indexing scanners produce finely detailed 
images. Both require practice to master 
their respective techniques. Potentially their 
greatest asset lies in the non-contact nature of 
the image capture. Since manipulation does 
not distort the image, volume and shape re-
main consistent from image to image, which  
allows predictable volume changes in the 
rectification process. However, non-contact 
image capture is also the main drawback; 
underlying tissue density is not apparent.  
Ultrasound may provide one way of regis-
tering varying tissue density. References to 
using ultrasound to aid image capture have 
been published since at least 1987,2, 3 and 
shapes derived from CT or MRI data continue 
to hold promise. However, these techniques 
are not yet feasible unless data is available 

and Manufacturing  
   in Prosthetics and Orthotics
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from diagnostic procedures used in medical cases. 
Using MR or CT only for the sake of image capture 
has not proved worth the risk or the expense.4

Shape Rectification
CAD owes its efficiency in large part to the powerful 
shape-modification tools available to the clinician. 
Digital models can be quickly and accurately recti-
fied. Very precise corrections for alignment, symme-
try, or practitioner error can easily be made, undone, 
or enhanced. Multiple versions of the model can be 
created for various trial applications. The systems 
offer numerous modification, alignment, and sym-
metry tools that give the practitioner the ability to 
perform alterations that would be difficult and time-
consuming to do by hand. These tools can be grouped 
in a variety of ways such as sequences, wizards, and 
similar means to add consistency and improve effi-
ciency. For instance, model-specific tools exist to 
adduct the forefoot of an AFO shape5 or copy TLSO 
modifications from left to right. Tools for modifying 
cranial-remolding orthoses make it possible to correct 
asymmetry to a percentage to prevent exceeding target cir-
cumference or diameter measurements. Liner locking mecha-
nism tooling bosses, monolithic pylons, and multiple trimlines 
are easily added, adjusted, edited, and saved for future use.

Image overlay has prov-
en to be useful in develop-
ing shapes. Digital photos 
are the most common type 
of image overlay. They are 
very useful in showing sur-
face features and profiles 
as long as the photo is tak-
en in an anatomical position 
(anterior, lateral, etc.) and 
is referenced so the digital 
model can be scaled to the 
image.

The image overlay tech-
nique is immediately use-
ful in developing spinal shapes. Radiographs are especially 
useful as overlays. Two excellent examples are rectifying 
scoliosis shapes and identifying underlying heterotopic ossi-
fication in residual limbs. Given their increasing availability, 
digital radiologic images are often readily available to the 
prosthetist/orthotist. As in the use of photo overlays, shapes 
are easily rectified to the profiles of these images.

Consistency is one of the greatest strengths of digital 
shape rectification. Graduated volume reductions are accom-

plished proportionately and accurately. Prosthetic models can 
be shortened or lengthened by the same proportion every time. 
Ply values can be adjusted to reflect the particular brand of 
stump sock the practitioner or patient favors so that ply adjust-

ments to socket shapes are predictable.

Photograph courtesy of Polhemus.

Photograph courtesy of David Gerecke, CPO, FAAOP.

Computer-Aided Design

Computer-Aided  
Manufacturing (CAM)
Computer-aided manufacturing of O&P 
devices is where image design comes to 
fruition. Computer-controlled carvers turn  
three-dimensional digital models into 
three-dimensional foam models. Modern 
foam carvers are faster, cleaner, and more 
accurate than their forebears of the 1980s. 
The expense of owning a carver is com-
paratively less than 25 years ago as well. 
Multiple manufacturers and suppliers of 

foam blanks keep prices in check.
However, manufacturing over CAM models—typically 

foam—presents a unique set of advantages and challenges. 
Carvers, just like any precision instrument, need regular main-
tenance and calibration. Inaccurate fabrication can result from 
poorly maintained or calibrated carvers coupled with inconsis-
tent fabrication techniques. Properly maintained and calibrated 
carvers and expert fabrication skills produce prosthetic sock-
ets with volume variations of only 1.1 percent.6
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Carvers were originally designed to 
carve prosthetic shapes, which are gen-
erally straight-axis models. Three-axis 
carvers are still common and can carve 
most bent-axis models such as AFOs and 
upper-limb models by tilting the model 
on the carving mandrel. Four-axis carv-
ers improve the ability to carve complex 
shapes such as advanced upper-limb  
designs. Multiaxial carvers are common 
in the engineering world and will like-
ly find their way to O&P, most likely in 
larger fabrication facilities. 

Vacuum-forming thermoplastics over 
foam models presents particular challeng-
es. Since foam is a thermal insulator, ther-
moplastics stay at forming temperature 
longer—which can cause problems with 
adhesion to the parting barrier, usually 
nylon stockinette. In the same way that  
reliable, predictable vacuum-forming over plaster models 
did not develop overnight, thermoplastic-forming over foam 
models is a developing process. Care must be taken in plas-
tic temperature, amount of vacuum, amount of time the vac-
uum is applied, and, of course, how the model is prepared.

Automated thermoformers simplify this task when fab-
ricating plastic prosthetic sockets. Preformed plastic cones 
are heated for a specified period of time and then blister-
formed over a positive model. 

Future fabricators could bypass carvers and vacuum-
fabricating fixtures entirely and utilize Solid Freeform Fab-
rication (SFF) technology. Once rare and very expensive, 
these machines are becoming more common as the engi-
neering community continues to develop rapid prototyping 
techniques. SFF has yet to see common use in everyday clini-
cal practice, but it is used in a variety of research capacities.7 

Practice Models
Digital shape capture and modification open many prac-
tice-model possibilities. One important point is that CAD/
CAM can allow the clinician to concentrate on the clini-
cal aspects of our profession by outsourcing fabrication. 
This frees the clinician from lab supervision, training, 
inventory, Occupational Safety and Health Administration 
(OSHA) regulatory activities, and many other tasks that do 
not directly relate to clinical patient care. Outsourced fabri-
cation allows the prosthetic and orthotic clinic to be located 
in medical office buildings or hospital campuses without 
the need for extensive and expensive hazardous material- 
handling systems.

Photograph courtesy of David Gerecke, CPO, 
FAAOP.

Clinicians sending digital shape 
files are not limited by the logistic chal-
lenges and expense of shipping heavy, 
bulky, and sometimes fragile physical 
molds or models. In fact, computer- 
aided manufacturing encourages the 
use of outsourced fabrication, espe-
cially helpful in certain situations, such 
as remote locations where full fabrica-
tion facilities are impractical. CAD/
CAM grants easy access to specialized 
manufacturers, such as those who fab-
ricate autoclaved carbon laminates or 
cranial-remolding orthoses regulated 
by the Food and Drug Administration 
(FDA). Conversely, very large compa-
nies have the ability to e-mail files from 
far and wide to central manufacturing  
facilities, where expertise and efficiency 
can be concentrated and maximized. At 

the other end of the spectrum, very small practices can effec-
tively care for patients and their referral sources while minimiz-
ing overhead expenses.8

Photograph courtesy of Jose Miguel Gomez, MD, LO; 
Gomez Orthotic Systems LLC.
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At University of Texas Health Science Center at San Anto-
nio, we have a variable call for fracture and burn masks. Digital 
modeling allows us to make the most effective use of our lab 
by outsourcing this often labor- and equipment-intensive fab-
rication to manufacturing facilities that specialize in these pro-
cesses. Since no shipping time or expense is involved, faster 
delivery times can be achieved.

CAD/CAM will probably never replace plaster modeling 
entirely; however, CAD/CAM adds significantly to the ar-
senal of tools available to manage our widely varied patient 
population.

David M. Gerecke, CPO, FAAOP, is the owner of Active P&O, San Antonio, Texas, 
210.639.2061.

Photograph courtesy of Ohio Willow Wood.

Photograph courtesy of Rodin 4D.

Photograph courtesy of Rodin 4D.
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CAD/CAM can allow the clinician 
to concentrate on the clinical aspects 
of our profession by outsourcing fabrication. 

Referrences
1. Eldeeb H, Boubekri N, Asfour S, Khalil T, Finnieston 

A. Design of thoracolumbosacral orthosis (TLSO) 
braces using CT/MR. Journal of Computer Assisted 
Tomography. 2001;25(6):963–970.

2. Krouskop T, Dougherty D, Vinson F. A pulsed dop-
pler ultrasonic system for making noninvasive mea-
surements of the mechanical properties of soft tissue. 
Journal of Rehabilitation Research and Development. 
1987;24(2):1–8. 

3. Malinauskas M,  Krouskop TA, Barry PA. Nonin-
vasive measurement of the stiffness of tissue in the 
above-knee amputation limb. Journal of Rehabilita-
tion Research and Development. 1989;26(3):45–52.

4. Faulkner VW, Walsh NE. Computer designed pros-
thetic socket from analysis of computed tomog-
raphy data. Journal of Prosthetics and Orthotics. 
1989;1(3):154–164.

5. Dowell, J. CAD/CAM applications for the AFO. The 
Academy TODAY. 2008; 4(4):A12–13.

6. Sanders JE, Rogers EL, Sorenson EA, Lee GS, Abra-
hamson DC. CAD/CAM transtibial prosthetic sockets 
from central fabrication facilities: How accurate are 
they? Journal of Rehabilitation Research & Develop-
ment. 2007;44(3):395–406.

7. Rogers W, Bosker G, Faustini M, Walden G, Neptune 
RR, Crawford, R. Case report: Variably compliant 
transtibial prosthetic socket fabricated using solid free-
form fabrication. Journal of Prosthetics and Orthot-
ics. 2008;20(1):1–7.

8. Smith DG, Burgess EM. The use of CAD/CAM tech-
nology in prosthetics and orthotics-current clinical 
models and a view to the future. Journal of Rehabilita-
tion Research and Development. 2001;38(3): 327–334.

Photograph courtesy of Provel Inc.
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Sponsor’s Editorial

Pushing the Clinical Envelope with CAD/CAM
■■ Jennifer Dowell, CPO, LPO

Until recently, the clinical abilities afforded by computer-aided design 
and manufacturing (CAD/CAM) were restricted primarily to relatively 
straightforward lower-limb prosthetics cases and still required casting 
the patient. Patients with more complicated shapes, such as focal defi-
ciencies or severe contours and 90-degree bends, were not candidates 
for CAD/CAM applications. The inability to address these complex 
cases limited the utilization and value of CAD/CAM systems in the 
O&P industry and demonstrated a pronounced need for further CAD/
CAM development.

Fortunately, efforts to create more sophisticated shape-capture 
technology and modification software have paid off. Today’s CAD/
CAM technology provides the ability to capture or create a variety of 
complex shapes for both prosthetic and orthotic clinical applications, 
as evidenced by the following patient examples.

Hemipelvectomy Patient Profile
This patient, treated by Mike Nunnery, CPO, LPO, of Nunnery 
Orthotic & Prosthetic Technologies, North Kingstown, Rhode Island, 
is a 34-year-old male with a left hemipelvectomy from a traumatic 
amputation secondary to an industrial accident in December 2007. 
Extensive surgical reconstruction was necessary at the amputation 
site, resulting in significant 
scar and graft tissue at the 
weight-bearing sites of the 
lower-left torso due to the 
absence of the gluteal mus-
culature. Surgical recon-
struction to the digestive 
tract and colorectal system 
were necessary, resulting in 
the installation of a perma-
nent colostomy.

Fortunately, the patient 
possessed good balance and 
strong upper-body strength 
as well as sound-side  
lower-limb strength. After 
the amputation and ancil-
lary surgeries, the patient 
found sitting to be difficult, 
and there were concerns re-
garding the development of 
spine and trunk deformi-
ties over time. Determining 
that CAD technology would be a viable op-
tion, Nunnery devised a scanning “platform” 
to provide an efficient method of conducting a 
full-torso scan. The image was captured with 
an OMEGA Scanner directly over the patient’s 
skin in order to achieve a detailed image that 
exhibited no bridging over any invaginated 
scar tissue.

A foam model was created and used as 
the basis for fabricating custom “silicone 

pants.” Under Armour® underwear was customized by a seamstress to 
fit the foam model so the patient would be able to use the underwear 
as a wicking interface between the skin and liner. After the patient was 
fit with the silicone liner, a pelvic stabilizing socket was fabricated and 
assembled to a set of lightweight components. This patient, who was 
previously unable to maintain balance for sitting, is now able to sit. He 
is also able to ambulate with crutches during the early stages of gait 
training. The definitive prosthesis will consist of a carbon-fiber epoxy 
lamination over the NorthPlex protosocket and hard foam bridge to 
build out for the hip-joint attachment.

Congenital Prosthetic Patient Profile
This patient, 14, has a right proximal femoral focal defi-
ciency (PFFD) resulting in an atypical limb contour. 
Extremely active, she shows horses and plays basketball 
and volleyball. When she first visited Jeff Denune, CP, 
Ohio Willow Wood, Mt. Sterling, Ohio, she was wear-
ing a lotion-fit suction socket consisting of a rigid frame 
with windows and flexible interface for ease of donning. 

After scanning the patient directly over her skin 
with an OMEGA Scanner, Denune used the OMEGA 
Tracer software to create an Alpha DESIGN® liner with 
a highly customized gel pattern and a socket with ag-
gressive contours.

To create the socket, the patient was scanned in a 
partially weight bearing position to 
flex and load the metatarsal area of 
the foot. This scan was then merged 
to a predesigned transfemoral brim 
shape to create a complete socket 
shape. Suspension was achieved using a 
combination of a Green Dot upper-
limb air-expulsion valve for cosmetic 
reasons, the gel distribution within the 
DESIGN liner, and socket contour-
ing. The DESIGN liner, which was created with Velcro®-compatible 
Spirit fabric, was reflected over the proximal brim of the socket and 
secured with Velcro tabs to provide additional suspension and rota-
tion control. Additional suspension was achieved by placing Velcro 
on the inner surface of the socket in the metatarsal area. When the 
patient participates in higher-level activities, an AK suspension and 
Tess belt are also employed.

Upper-Limb Prosthetic Patient Profile
Nunnery used the OMEGA System to update the 
prosthesis of a 64-year-old man who had become 
an interscapulothoracic amputee at the age of 13 
due to osteosarcoma. The patient wore a body-
powered prosthesis in his teenage years and used 
a passive arm for four years in his job as a voca-
tional rehabilitation counselor and for 28 years as 
a rehabilitation-office director/manager.

By scanning the patient with the OMEGA Scanner and using 
the OMEGA Tracer software for modifications, Nunnery was able to  

Patient, view of left side. Patient, posterior view.

CAD shape file, left anterior 
angle.

Cad shape file, left posterior 
angle.

Patient wearing “silicone pants.”

Patient, anterior view.

Design liner CAD file. Socket shape.

UA patient, anterior view.
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create an accurate patient model for the de-
sign and fabrication of an interscapulotho-
racic socket interface. The carved model 
allowed Nunnery and his staff to build and 
“fit” the prosthesis directly to the model, al-
lowing them to “take the hassle out of har-
nessing.” The carved model also provided 
the ability to properly locate the prosthesis 
on the model. Additionally, the light weight 
of the carved model was an ergonomic plus for the staff.

Pectus Carinatum Orthotic Patient Profile
Another patient of Nunnery, this 14-year-old male had been diagnosed 
with pectus carinatum at age 11. His condition progressed signifi-
cantly over the next two years, at which point corrective surgery was 
performed at the University of Minnesota. After being managed post-
surgically with a “hybrid” Jewett orthosis, the patient subsequently 
received a prescription for a lightweight protective chest plate for use 
in sporting activities such as umpiring baseball.

A non-contact/non-invasive scan obtained with the OMEGA 
Scanner provided a highly detailed and accurate post-operative shape 
capture of the patient. The use of the OMEGA Tracer System provided 
an exceptional model for modification and fabrication and enabled the 
patient to benefit from a more positive experience.

A variety of both general and spinal-specific tools in the software 
allowed the model to be easily modified. The initial chest protector 
was fabricated directly to the mold using ¼-inch copoly and was fit as 
a “check socket” for evaluation by the surgical team. The final device 
was made of a carbon/epoxy lamination.

Nunnery believes that the easily obtained pre- and post-surgical 
scans that are possible with this technology could provide the ability for 
“pectus surgery outcome studies due to the ease of shape capture and 
accurate documentation for the medical team and third-party payers.”

Transfemoral Prosthetic Patient Profile
This patient is a 56-year-old active male who 
received a left transfemoral amputation sec-
ondary to a shark attack in 2003. He has heavy 
scarring, a considerable amount of redundant 
tissue, and irregular limb contours. The limb 
also changes shape during ambulation.

His prosthetist, John Reynolds, CPO, 
FAAOP, of Reynolds Prosthetics & Orthot-
ics, Maryville, Tennessee, needed to find a 
way to contain this tissue in order to control 
rotation and maximize muscular control and  
efficiency.

His initial approach in 2005 was 
to create an Alpha DESIGN liner us-
ing a shape obtained with the OMEGA  
Tracer Pen. The liner contained the loose tis-
sue, but considerable motion was still present 
during contraction. A new liner was fabricat-
ed in 2006 with thicker gel coverage to better 
secure the soft tissue.

In 2007, a new scan taken with the  
OMEGA Scanner (pictured here) provided 
greater accuracy and detail, resulting in more 
accurate placement of gel in the liner, improved 
stabilization of the loose tissue, and enhanced 
control of the muscle movement. According 
to Reynolds, “use of OMEGA Tracer shape- 
capture devices facilitates an initial accuracy 
that allows the prosthetist to create a more nor-
malized and traditional socket shape over an 
otherwise more challenging limb shape.”

These patients all have vastly different clini-
cal needs, but each was treated with a protocol that involved the use of 
CAD/CAM technology. The ability to scan negative and positive mod-
els instead of the patients themselves is also beneficial and is some-
times necessary. The inner surface of a negative impression can be 
imaged by splitting the cast in half, scanning each section, and allow-
ing the software to reassemble the model. This option is advantageous 
when significant correction is needed but cannot be achieved during 
the direct scanning of the patient. For example, a corrected cast of an 
AFO or spinal patient can be imaged with the OMEGA Scanner, then 
reassembled and modified in the software in preparation for milling 
and fabrication. In this scenario, the clinician may continue to use a 
specific casting technique while still benefiting from the ability to elec-
tronically modify, fabricate, and store the patient’s shape file. 

While CAD/CAM development in the O&P industry has certain-
ly made significant strides, there are undoubtedly still patients whose 
clinical needs exceed CAD/CAM’s grasp. Further development must 
continue in order to accommodate an even larger patient population 
to improve patient care and increase the versatility of CAD/CAM for 
prosthetics and orthotics.

Editor’s note: An expanded verson of this article may be found online at www.oandp.org

Jennifer Dowell, CPO, LPO, earned a bachelor of science degree in prosthetics and orthotics from the 
University of Washington, Seattle, in 1990. After several years of traditional clinical practice, she 
began specializing in the development, testing, and instruction of CAD/CAM technology for the O&P 
industry. A proponent of incorporating CAD/CAM into clinical practice, Dowell has been involved 
in the development and advancement of CAD/CAM technologies and specifically with the OMEGA 
Tracer System since 1999.

Contributing Clinicians
Jeff Denune, CP, LP, Clinical Director, Ohio Willow Wood, Mt. Sterling, Ohio, 800.848.4930; 
e-mail: jeffd@owwco.com

Mike Nunnery, CPO, LPO, Nunnery Orthotic & Prosthetic Technologies, North Kingstown, 
Rhode Island, 401.294.4210; e-mail: mike@ 
nunneryoandp.com 

John Reynolds, CPO, FAAOP, Reynolds 
Prosthetics & Orthotics, Maryville, Tennessee, 
865.980.9600; e-mail: jhrcpo@aol.com

Modified CAD shape file.

Before fitting. CAD shape file-modified. Overlay of two different scans.

Patient, lateral view.

Unmodified shape file, lateral.

Design liner, lateral.
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The American Academy Of Orthotists And Prosthetists

Paul E. Leimkuehler Online Learning Center

Need PCE Credits? GO ONLINE!
The Academy’s Paul E. Leimkuehler Online Learning Center  
(OLC) is a comprehensive system that provides 
practitioners easy access to exceptional education 
programming 24/7.

The OLC offers a variety of courses that allow you to earn afford-
able PCE credits from the comfort of your home or office. Simply 
log on and learn. You may choose from the following course types.

Journal of Prosthetics and Orthotics (JPO) Quizzes. 
Articles are taken from the Academy’s quarterly journal, JPO 
(2 PCE credits per quiz).

The Academy TODAY Quizzes. Case studies are taken from 
the Academy’s quarterly magazine, The Academy TODAY (2 PCE 
credits per quiz).

Supplier Courses. Courses provided to the Academy by industry suppliers representing their 
products and services (up to 2 PCE credits per quiz).

Select O&P Topics. Courses that are directly or indirectly related to the O&P profession (up to 
2 PCE credits per quiz).

Certificate Programs for Professional Development. Courses that lead to earning the 
Fellow of the Academy designation (varying numbers of credits available based upon the 
number of modules completed).

State of the Science Conference Findings. Explore in detail the information addressed at 
criticial O&P events (up to 32 PCE credits per course).

Annual Meeting. Courses that have been presented at Academy Annual Meetings (up to 1.5 
PCE credits per quiz).

Please visit www.oandp.org/olc for pricing information.
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Log on to the  
ONLINE LEARNING CENTER  

Earn Your  
FREE PCE Credits 

TODAY! 
 

Check Out the Academy’s Paul E. Leimkuehler Online Learning Center
See How Convenient Online Education Can Be

Earn Free PCE Credits
From October 5–20, 2009, log on to the Academy’s 
Paul E. Leimkuehler Online Learning Center (OLC)

and take the following course for free!

2009 Academy Annual Meeting Thranhardt Lecture Series Winner

Pedaling Asymmetry in Cyclists with Unilateral Transtibial Amputations  
and the Effect of Prosthetic Foot Stiffness
W. Lee Childers, MSPO; Robert Kistenberg, MPH, CP, FAAOP; Robert Gregor, PhD 

Effective performance of the cycling task requires integration of human neuromuscular control systems and the machine in order 
to efficiently negotiate the bicycle in its environment. This study contends that pedaling asymmetry in the cyclists with transtibial 
amputations (CTA) group is significantly higher than the intact population, asymmetry will decrease as the prosthetic foot becomes 
stiffer, and power loss due to the affected ankle joint is not the only cause of pedaling asymmetry.

Getting there is easy!
Simply log on to the Academy’s website at www.oandp.org and click on the Academy’s Paul E. Leimkuehler Online Learning 
Center logo. Select Annual Meeting Courses and scroll down to the Pedaling Asymmetry in Cyclists with Unilateral Trans-
tibial Amputations and the Effect of Prosthetic Foot Stiffness course title.

Refresh Your Knowledge Base—While at Work!
The Academy’s Paul E. Leimkuehler Online Learning Center (OLC) is a great way to earn continuing education credits 
without the hassle of travel, but it is also a great tool to help refresh your knowledge base while you are on the job.

Paul Prusakowski, CPO; DeAnna Clough, CPO; and Steve Fletcher, CPO; hold monthly luncheon continuing-education  
sessions where they choose a pertinent topic or module from the OLC. The topic is based on current patient cases or  
questions that may have come up while dealing with a patient that month.

Ten Steps to a Successful Continuing-Education Luncheon
1. Invite practitioners in your office to participate in an hour-long continuing-education luncheon that will focus on a topic 

relevant to current patient cases.
2. Set up a comfortable space with a computer, speakers, and a projector. 
3. Order lunch. 
4. Log in as one of the clinicians. 
5. Listen to a lecture and watch a presentation. 
6. Have a discussion about how it is pertinent to your practice, personal experiences, etc. 
7. Challenge aspects of the presentation. 
8. Conclude discussion. 
9. The practitioner who logged in is the only one who can get credits for taking the quiz…so take turns.

10. Pick a topic for next month and schedule the next continuing education luncheon. 

www.oandp.org
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Grant Update

The Academy Grant: 
Communicating Our Accomplishments

A ll of the efforts of the American Academy of 
Orthotists and Prosthetists (the Academy) sur-
rounding its U.S. Department of Education grant 
are designed to benefit the entire O&P profession. 

We continue to try to communicate in many different ways to 
keep you informed about what is happening and what is the 
key deliverable of each of the grant initiatives.

Awareness
The Academy is working on a number of projects to inform 
the public about potential careers in O&P. These include a new 
career-awareness video and a series of television and radio 
public-service announcements that will target high school 
students, current college students, recent college graduates, 
returning military veterans, and the general public.

In addition, members of the Academy’s board of direc-
tors are attending each of the chapter meetings. They are pre-
senting a session on recent Academy and grant activities and 
are available to answer questions and serve as a resource for 
the chapter members. These sessions have been very well re-
ceived. Be sure to attend this session at your upcoming chap-
ter meeting.

Strategic Planning
A meeting was held in July 2009 that encompassed several 
important and interrelated topics including barriers to the 
dissemination of results from the State-of-the-Science Con-
ferences, barriers to evidence-based practice (EBP), inter-
national educational models for advanced O&P education, 
revisiting the Advanced Education Research Training Initia-
tive Report, and mentoring and networking. A strong cross-
section of clinicians and researchers, including international 
representatives, attended the meeting and are now working on 
a report that will be available to all Academy members. It will 
be published online and available on the Academy’s website. 
Look for this report later this year.

Master Agenda for State-of-the-Science Conferences
As part of this project, we have expanded the available online 
resources of O&P clinical material by digitizing issues of 
Clinical Prosthetics & Orthotics (CPO) and the Newsletter: 
Orthotics & Prosthetics Clinic. These precursors to the Jour-
nal of Prosthetics and Orthotics (JPO) are now available on 
the Academy’s website.

In addition, the Academy has commissioned the devel-
opment of two Evidence Notes. These Evidence Notes are a 
unique opportunity for practitioners to gain access to the evi-
dence on selected topics in an easy-to-read format, without 
having to do extensive research on their own. It is expected 
that the first Evidence Note, Biomechanics of Ambulation af-
ter Partial Foot Amputation and Knee-Ankle-Foot Orthoses 
for Ambulation, will be available this fall, and the second, The 
Use of KAFOs and HKAFOs in Ambulation, will be available 
early in 2010.

The Academy has also commissioned two Evidence Re-
ports. These reports include extensive literature reviews and 
can be the basis for future state-of-the-science conferences. 
It is expected that the first Evidence Report, Residual Limb 
Fluid Volume Control, will be completed this fall, and the sec-
ond, The Effect of Ankle-Foot Orthoses on Balance, will be 
completed early in 2010.

Because of the positive response we received to the Acad-
emy’s certificate program titled Evidence-Based Practice: 
Justifying Patient Care, this one-day course has already been 
presented at three of the Academy’s chapter meetings and will 
be presented at a fourth in October:

 ■ Northwest Chapter, April 30–May 2, 2009.
 ■ Midwest Chapter, June 12–13, 2009.
 ■ Northern Plains Chapter, September 11, 2009.
 ■ New England Chapter, October 14–16, 2009.

This session covers the foundation for EBP, the scientific 
method, research-question formation, discerning printed in-
formation, literature searches, reading and evaluating an ar-
ticle, understanding statistics, and practical applications for 
EBP for securing medical necessity and appropriate reim-
bursements. This program has received great reviews from at-
tendees at chapter meetings.

State-of-the-Science Conferences
A State-of-the-Science Conference (SSC) on Upper-Limb 
Prosthetic Outcome Measures was held in March 2009. There 
were 14 subject-matter experts who attended this conference. 
The proceedings from the conference will be published and 
distributed to all Academy members this fall. The Academy is 
also working to develop an online continuing education course 
based on the findings of this SSC. This course is expected to 
be completed this fall and will be a part of the Academy’s Paul 
E. Leimkuehler Online Learning Center (OLC).
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Professional Continuing Education Courses
The Academy recently developed two new certificate pro-
grams as part of its grant efforts. The first, Designing Single-
Subject Research Studies in O&P, was presented in October 
2008. The second, Orthotic Management of Scoliosis and 
Kyphosis, will be presented as a one-day seminar on Friday, 
October 9, 2009. In addition, this program will likely be a part 
of the March 2010 Academy Annual Meeting and Scientific 
Symposium in Chicago, Illinois.

Entry-Level Education
The Academy participated with the National Commission on 
Orthotic and Prosthetic Education (NCOPE) to develop train-
ing materials for existing and potential residency sites. These 

materials will be designed to prepare the residency site and its 
staff to implement a residency program, to develop the struc-
ture and learning environment for an effective residency pro-
gram and experience, and to gain the knowledge and skills 
to assess and enhance an effective residency program. This 
online resource will be available later this year.

Working Hard on Your Behalf
As with all of our projects, it is our goal to keep you informed 
about what we are doing on your behalf. If you have any ques-
tions about any of these projects, contact Kimber Nation, 
the Academy grant administrator and council coordinator, at  
202.380.3663; e-mail: knation@oandp.org




