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Orthotics and Prosthetics:
Ask Not What Your Profession Can Do for You,
but What You Can Do for Your Profession

I

spent the weekend before starting my term as president of the American Academy of Orthotists and Prosthetists (the Academy) attending a meeting for the
Academy in Washington DC. While in our nation’s
capital, I was able to view John F. Kennedy’s inaugural address. In it he touches on the huge tasks the country was
undertaking. President Kennedy spoke of the power of individuals working together for a common cause. “United,
there is little we cannot do in a host of cooperative ventures. Divided, there is little we can do—for we dare not
meet a powerful challenge at odds and split asunder.” Our
profession must heed this warning and join together to face
today’s challenges.
The Academy has numerous goals, many of which we
have been working toward for long years. Education has
always been the primary work of the Academy. While in
the past, this has referred to the continuing education of
the practitioner, our goals for education have, by necessity,
expanded. We must now also work to educate those outside
our field on the benefits our services provide to those with
injury and physical disabilities. There are several different
audiences that we need to make more aware of the field of
orthotics and prosthetics.
Aging baby-boomers, diabetes, and obesity all will
increase the population that requires our services. Our field
will need a continual influx of new, talented clinicians.
Toward this goal, the Academy has implemented an
outreach program to introduce potential students to careers
in orthotics and prosthetics. To make this effective, we need
local contacts to allow those interested to ask questions and
visit a facility. Students can locate area practitioners via our
website, www.opcareers.org. I urge you to have your name
added to the database of clinicians who have volunteered
for this service.
Even today, with all of the press coverage of people
who have achieved so much following the loss of limbs
from the wars, from climbing accidents, and from shark
attacks, there is little, if any, focus on the individuals who
make the prostheses or orthoses. Prostheses and the vast
majority of orthoses require appropriate design, selection,
fitting, and modification for proper function. Our services
are critical for good outcomes.
We must take the opportunities that present themselves
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to reach out to the media and highlight our profession. I
encourage you to contact local media if you have a case
that would be of particular interest to the public. If an article
appears in your newspaper regarding such a case, take the
opportunity to respond, emphasizing the profession, not
only the product.
Ironically, there are
many who feel that they
are capable of doing our
jobs with little or no edu
cation or that our services
are not always necessary.
I am afraid that most
people do not appreciate
the complexities of this
field, which is why they
feel they are competent
Wendy Beattie, CPO, FAAOP
enough to enter into it.
2007–08 President
Pathology, biomechanics,
material properties, and anatomy are all critical elements
to the delivery of appropriate orthotic and prosthetic care.
Much of what we do is unique in the healthcare arena,
and requires education specific to it for competence, with
rigorous examinations to verify this competency.
Thus, we must reach out and educate our lawmakers
and payers on the importance of our specialized services.
Education, certification, licensure, and accreditation
all play critical roles in the protection of the patient and
the protection of the integrity of the healthcare system.
We must each encourage strong licensure, and its
appropriate enforcement. We all must spread the word that
comprehensive orthotic and prosthetic care should only be
provided by qualified providers.
Many of these tasks fall within the Academy’s mission
and area of expertise. Much will be done in conjunction
with other organizations. The sheer number and scope of
the work facing us is daunting. There is no way we will be
able to complete this work without the aid of volunteers. If
you would be willing to help, please write to me, and I will
include you in these endeavors. To paraphrase President
Kennedy: And so, my fellow practitioners, ask not what
your profession can do for you—ask what you can do for
your profession.
October 2007 ■ The Academy TODAY A-3

Cover Story

Get the Big
Picture at the
Academy Annual Meeting
Exceptional O&P education and the only Exhibit
Hall designed with the attendee in mind.

I

nterested in learning the latest about cutting-edge O&P
research? Looking for new clinical techniques that you can utilize in your practice immediately? Seeking to strengthen connections with colleagues across the country (and the globe)?
Take advantage of the opportunity to do all this—and more—at the
34th Academy Annual Meeting and Scientific Symposium, to be
held in Orlando, Florida, February 27–March 1, 2008.

“We want to set the bar as high as we
can possibly set it.”—Don Katz, CO, LO, FAAOP
“This is the venue for O&P professionals, where we can report
to each other and gain counsel about the best way to take care of
our patients,” pointed out Don Katz, CO, LO, FAAOP. “That’s
what it means to be a professional—to challenge each other and
learn from each other. I’m sure many of my colleagues would
agree that we’ve never fit the perfect orthosis or prosthesis; there
are always ways to improve O&P care.” A former president of the
Academy who has held numerous leadership positions, Katz said
he is humbled by the responsibility of his newest role: chairing the
Clinical Content Committee for the Annual Meeting. “The Annual
Meeting plays an important role in the health and future of the
Academy,” he said.
Katz succeeds Jim Campbell, PhD, CO, FAAOP, who has
chaired the committee for the past four years. He looks forward
to continuing to build on the strong foundation Campbell and his
committee established, further elevating the content quality and
stature of the Annual Meeting. “We want to set the bar as high
as we can possibly set it,” Katz explained. “Our challenge is to
maintain a balance between the academically and research-based
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presentations and the clinically relevant sessions that will help the
practitioner the next week back in the exam room.”
JoAnne Kanas, DPT, CPO, sees each Annual Meeting as
building on the success and strengths of the previous ones. “It’s
not so much about changing things as continuing in the direction
the meetings have been going for the last several years,” explained
Kanas, who has served on the Clinical Content Committee for
the past few years. “We’re continuing to raise the quality of the
presentations and to incorporate evidence-based practice into as
many talks as possible.”
As the meeting’s reputation and popularity grow, it attracts
more submissions, enabling the committee to become increasingly
selective about presenters. “We’re looking for good, dynamic
speakers who have something to say,” explained committee
member Stefania Fatone, PhD, BPO(Hons), noting that the growth
and development of the O&P profession has been yielding a larger
pool of highly qualified speakers. In fact, the number of free papers
presented at the Annual Meeting has jumped from 37 in 2005 to 78
in 2007.
Phil Stevens, MEd, CPO, also a committee member, pointed
out that not only were more papers presented, more were turned
away. “The bar has been raised, not lowered. That’s very exciting,”
he said. Fatone would like to see more speakers at the meeting
representing disciplines outside O&P. “They may have some
insights or information that we wouldn’t ordinarily have access to,”
she observed.
Under Campbell’s leadership, the international reach of the
meeting was significantly expanded, both in terms of attendees and
presenters, and Katz wants to continue this trend. “That was one
of the greatest things that Jim, being from the UK, brought to
the meeting. In both San Francisco and Chicago, we had a lot of
excellent presentations offering a different perspective,” he said.
Supplement of The O&P EDGE

While Katz is pleased that an increasing number of O&P
practitioners are willing to share their expertise in the Annual
Meeting forum, he hopes that more clinicians eventually will step
forward to discuss their failures as well as their successes. “It
can be a challenge sometimes to openly state at the podium that
something didn’t work. I’ve done it,” he said. “But we can learn as
much from failure as success, especially when we welcome input
from our colleagues.”
He believes it is the responsibility of the experienced
clinicians to help integrate clinical relevance with the profession’s
increasing emphasis on research. “Schools today are focusing
on research and evidence-based practice. That was not the case
when I was in school,” he said. “Our responsibility, as seasoned
Academy members and Fellows, is to be better contributors and
help the young, academically minded professionals understand
what’s practical and clinically relevant. The Annual Meeting is
the greatest opportunity to give insights and to give back.”

“The number of free papers presented at
the Annual Meeting has jumped from 37
in 2005 to 78 in 2007.”
—Phil Stevens, MEd, CPO
moderators. “I moderated last year for the first time, and I didn’t
feel I did a good job,” Stevens recalled. “We need to provide more
training for the role about how to initiate dialogue and facilitate
discussion. In the past, the lack of time or the lack of a good
prompting question has often limited discussion.”
Kanas added, “We need to get the moderators involved, and
give them abstracts beforehand so they’re more familiar with the
content. There’s extra value in that.”
Based on attendee feedback expressing concern about the
number of concurrent offerings, the committee is also evaluating

Focus on Key Areas
Although the details are still being worked out, Katz and his committee plan to focus on certain key areas for the 2008 meeting. “First
and foremost, we would like to see a stronger audience participation component,” Katz said. “I’ve always felt that the real learning
occurs in the question-and-answer sessions, where you drill down
to the clinical relevance of a presentation and help clarify what the
speaker was wanting to convey.”
Fatone agreed, “You gain a greater depth of understanding of
the material presented if you’re able to have questions.”
The committee is seeking ways to create additional time for
discussion within the relatively tight timeframe of the meeting,
as well as planning to work more closely with the session
Supplement of The O&P EDGE
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the programming to determine how to best maximize subjectmatter options yet minimize frustration about scheduling. “If we
don’t have quite so many parallel sessions, participants won’t be
torn about which to attend,” Fatone noted.

In addition, the planners are focusing on the best approaches
for incorporating evidence-based practice standards into as many
aspects of the meeting as possible. “I would like to see some case
studies and some presentations that highlight literature that supports
or contradicts certain approaches,” Katz said. “There’s great value in
learning about what is informing a clinician’s decision-making. The
better a presenter can tie in clinical decision-making to scientific
evidence, the better.” Katz would also like to support the Academy’s
ongoing commitment to help clinicians become better consumers
of research. “It’s such a huge challenge and huge topic. A series
of Annual Meetings will be necessary to give it the attention it
deserves,” he said.

Attendance Benefits Across O&P Continuum

Make the Most of the Annual Meeting
Thousands of attendees, scores of presentations, dozens
of exhibits… How can you make the most out of your time in
Orlando? The Clinical Content Committee members offer a few
of their tried-and-true strategies:
■ Plan ahead. Look at the program schedule closely
before you go and decide which sessions you want to
attend. Stefania Fatone, PhD, BPO(Hons), advises taking the speaker as well as the content into consideration.
“Maybe you’ve read their work, or maybe it’s someone
you might want to touch base with,” she said.
■ Don’t miss the Thranhardt Lecture Series. “The Thran
hardts always pique my interest and get my brain
going,” said JoAnne Kanas, DPT, CPO. “They kick
off the meeting at such a high level.”
■ Network, network, network. Given the small size of
the O&P profession, connecting with colleagues at the
Annual Meeting can pay career-long dividends. “I find
a lot of value in creating and maintaining networks outside my region,” Stevens said. “I like to know what techniques they’re using, or what technology they found is
not working.” As a researcher, Fatone finds one-on-one
encounters especially worthwhile. “I may meet people
who spark a particular project or collaboration, or have
ideas we can take and run with,” she said.
■ Share what you learn. “I work in an office where two
of us usually attend the meeting,” said Phil Stevens,
MEd, CPO. “We have a brief discussion with the calendar in hand before we go, so that we never go to the
same session. That way, our facility gets twice as much
information.”

A-6 The Academy TODAY ■ October 2007

Last but not least, the Annual Meeting planners are seeking to
identify effective and innovative ways to address both extremes of
the O&P continuum—from cutting-edge research to clinical techniques that practitioners can put to work as soon as they return to
their office. “You can walk away from Clinical Technique sessions
with something you can apply right away, but it’s also important to
bring in information that’s in the future and maybe not appropriate
to your practice right now,” Kanas observed.
Stevens concurs, pointing to the Defense Advanced Research
Projects Agency (DARPA) as an example. Through DARPA’s
Revolutionizing Prosthetics programs, millions of dollars of grants
have been awarded to develop breakthrough prosthetic technology.
“We’re looking at the long-term,” Stevens said. “This technology
won’t be used next week, but we need to know it’s coming.”
He also sees value in the opportunity the Annual Meeting
provides to better understand the big picture in O&P. “It’s beneficial
to see what’s going on at the national and global level, particularly
when you practice in a small office or community,” he commented.
Observing that increased media and patient awareness of new
technology demands practitioners make an extra effort to keep
abreast of the latest developments, Stevens said, “The Annual
Meeting is a chance to come up to speed with all that’s going on
in the forefront of the field, especially important in light of new
technology being marketed to patients directly.”
In addition to high-level sessions, some of the most worthwhile
time our attendees have is the time they spend in our Exhibit
Hall. Jeff Kingsley, the Academy’s exhibit chair, spoke about the
importance of the Exhibit Hall to attendees. “The Exhibit Hall
allows practitioners to have quality time with the manufacturers of
the products they use and to learn in detail about what they believe
the impact of their products will be on a patient’s ability to lead a
full and productive life.” At the meeting we set aside ample time so
that, as Kingsley explained, “there can be a real give-and-take with
those who manufacture and supply the products and who find our
meeting a perfect place to get honest feedback from practitioners.”
Clearly, there are a multitude of practical benefits to be
gained from the Annual Meeting. But Fatone believes there’s a
deeper philosophical reason for attending. “We’re professionals.
Professionals invest in continuing education and in building a body
of knowledge. The Academy and the Annual Meeting are good
ways to do that,” she said.
Supplement of The O&P EDGE

Grant Update

Academy Uses Its Department of Education Grant
to Support Awareness, Advancement, and Education
The Academy continues to produce valuable products for the profession and for those wishing to enter the profession. Recent projects include Awareness Goes Live, Evaluating the State
of the Science, Evidence-Based Practice and Other Certificate Programming, and Advancing
the Residency Program.
Awareness Goes Live

The Academy’s new awareness video debuted at the 2007 Annual
Meeting and Scientific Symposium. All practitioners were sent
copies to be used to conduct outreach programs in their local areas. The video is also streamed online at www.oandp.org and is
available at www.youtube.com. The Academy also customized the
video to include contact information for the nine schools providing
O&P degrees and certificates.
In addition to the ten-minute video, the Academy also created
30- and 60-second public service announcements (PSAs). The
radio PSA was distributed to 4,000 stations. The TV PSA was
distributed to 200 stations, with guaranteed placement on national
cable and independent stations.
The PSAs were sent to cities surrounding O&P school
locations, as well as the target advocacy markets including Iowa,
Washington, DC, Maryland, and California, and to a mixture of
large and medium-sized stations in other cities across the country.
The television PSAs are also available on the Academy
website (www.oandp.org). They provide a quick glimpse of
the profession and direct viewers to the Academy website for
additional information.
To support continued sustainability, the Academy is producing
a new media kit for its members, including a comprehensive
turnkey booklet that provides details on careers in O&P, the
role of an orthotist/prosthetist, education tracks to entering the
profession, practitioner programs, and other training possibilities,
along with answers to frequently asked questions. The media kit
will include inserts about trends and statistics in the field of O&P
and the history of the Academy. The media kit will also be online
for easy access and download.

Evaluating the State of the Science
A multidisciplinary, multinational panel of subject matter experts
(SMEs) gathered in Chicago, Illinois, in March 2007 to conduct
the Academy’s eighth State-of-the-Science Conference (SSC). The
conference was chaired by Jack E. Uellendahl, CPO, of Hanger
Orthopedic Group in Phoenix, Arizona, and by Elaine Uellendahl,
CP, a prosthetic consultant from Scottsdale, Arizona. Despite the
focus of this conference, it was recognized by participants that
biomechanical analyses of devices used for ambulation with PFAs
are only one aspect of prosthetic/orthotic prescription. Factors
affecting protection of fragile skin, prosthesis comfort, and aesthetic value are also of critical importance when selecting the
most appropriate prosthetic prescription.
Supplement of The O&P EDGE

The results were published as proceedings in July 2007 and
mailed out with the JPO, and will be converted into a self-paced
educational module on the Academy’s Paul E. Leimkuehler
Online Learning Center by the end of 2007. The online modules
for SSC#6 Prosthetic Outcomes and SSC#7 KAFOs are now
available at the Online Learning Center. The courses were
awarded 32 and 19 PCEs respectively.

Evidence-Based Practice
and Other Certificate Programming
On October 26–27, the Academy will present two, one-day certificate programs on Deformational Plagiocephaly and Evidence
Based Practice: Justifying Patient Care. These one-day seminars
provide a concentrated learning environment for practitioners and
allow them to fulfill one of the requirements for attaining the prestigious designation of Fellow of the Academy.
The plagiocephaly program is based on the results of the
Academy’s third SSC, which was conducted under the Academy’s
first federal grant with the U.S. Department of Education.
The evidence-based practice program is being offered to provide
practitioners with the tools necessary to become better consumers
of scientific research in today’s environment. The session will also
help participants better understand how evidence-based practice
directly affects clinical care, their practice, and their patients. The
curriculum is being developed with funds from Grant Year IV.

Advancing the Residency Program
In late June, educators gathered in Chicago, Illinois, to discuss
and develop new residency standards and programs in an outcome-based format that will complement the future master’s-level
educated resident. Included on the agenda was a review of the existing residency program and a current draft of the master’s-level
education curriculum guide. Discussions took place relative to the
development of outcome-based standards for residency programs
and the anticipated length of the program. Draft recommendations
have been developed and will be discussed further at a second meeting later this fall before submission to the National Commission on
Orthotic & Prosthetic Education (NCOPE) board for approval.
These meetings, led by NCOPE, were underwritten pre
dominantly by the Academy through its grant from the U.S.
Department of Education.
For updated reports on the grant and its findings, visit www.oandp.org/grants
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Sponsor’s Educational Editorial

Orthotists: Our Role is Vital
			 for Successful AIS Treatment
P James H. Wynne, CPO

“Do not confuse poor bracing results with the results of poor bracing.”
—John Hall, MD, former orthopedist-in-chief, Boston Children’s Hospital

A

s orthotists, we have ownership of John Hall’s statement. Collectively, we are only as good as the last
orthosis fit. Regardless of design, the end user and
the end result is how we are measured as a group.
Since we are the “device people,” we carry the responsibility of providing the service and care that will help patients
achieve their goals. The Academy Consensus papers on scoliosis15 discuss the importance of having a stable spine in adulthood—the same theme as the international group SOSORT
(Society On Spinal Orthopedic and Rehabilitation Treatment)
has included in its consensus1 (www.scoliosisjournal.com).
Globally we are on the same page, and we have the same issues: compliance, quality design, fit, and continuum of care.
Studies have shown that bracing can alter the natural history
and prevent2, 3, 4 ,6, 8, 10 the progression of idiopathic curves.
That success, however, as shown by Moon’s study,5 is directly
related to orthotist skill and training.
When fitting patients with idiopathic scoliosis, we need
to realize that their treatment really begins the moment
their physician refers them to us. Since their first line of
information may be the Internet, friends, family members, or
preconceived ideas about scoliosis, we need to allow time at
the first appointment for validating or correcting their previous
information. This first meeting is an opportunity to set the
parameters for success, and we feel education is a key factor in
achieving success. As Dr. Emans states, compliance is probably
more a result of the motivation and education of the patient and
family than of the brace itself.2, 3
The day the orthosis is fit is another step in the process; it’s
not a completion of our role as a quality care11 provider. Goals
previously set and the purpose of bracing, understanding patient
and family concerns, and keeping the communication lines open
are important parts of the fitting appointment. We need to assess
the patient’s posture and balance in all three planes. Setting a
user-friendly wear schedule and a follow-up appointment should
assist in compliance. Future studies will report the function
of the brace check before x-ray, including whether or not it is
beneficial. A question arises: If patients are noncompliant with
the orthotist’s follow-up, are they just as non-compliant with the
physician’s follow-up? It remains to be seen.
A-8 The Academy TODAY ■ October 2007

In-Brace X-Ray: Its Importance
The in-brace x-ray is one aspect of the continuum of care that
provides immediate visual feedback to validate our brace design and helps us predict outcome. Our goal should be to obtain
correction and balance while not compromising wear tolerance.
As Dr. Winter states, the brace does no good if it is sitting in
the closet.6
There has been literature on the amount of reduction of the
Cobb angle necessary for success.2, 3, 4, 7, 8, 9, 12 Emans et al. broke
down reduction by apex, the average of which is 50 percent.
Katz7 shows 25 percent is needed along with full-time wear
for certain curves. The amount of reduction and the maximum
number of hours of wear time required are still subjects for
study. However, there is more we can derive from the in-brace
x-ray than the percentage of reduction of the Cobb angle. Smith
and Carlson12, 14, 16 point out the role of balance and how we can
be fooled into a false sense of success by focusing only on the
Cobb angle. Scoliosis is triplanar, so we need to think threedimensionally.
Critical analysis of the orthosis and the ability to articulate
our thought processes and rationales to both physicians and
families is important to achieve and maintain success. The
concept that the “brace does not work,” simply because we
have not achieved 50 percent reduction of the Cobb angle, is
allowing the system to fail.
Presented below are case scenarios in which less than
desirable initial results are achieved. Discussion follows on
observations and adjustments required for success. To quote Dr.
Hall17 once again, “Knowing what not to do is just as important
as knowing what to do.” (The comments focus on coronal plane
alignment. Future articles should encompass the sagittal and
transverse planes.)
We have seen slides that
Fig 1
show great in-brace correction
and balance (see figure 1).
This result is encouraging for
the patient and rewarding for
the orthotist. However, what
do we do when this outcome
is not obtained? Or, how
Supplement of The O&P EDGE

do we maintain correction, compliance, and interest in the
growing adolescent? We believe regularly scheduled followup appointments have a positive influence; the advent of userfriendly compliance monitors may shed some light on these
questions.
Fig 2
Viewing the initial in-brace
x-ray in figure 2, we see a re
duction in Cobb angle: lumbar
34 reduced to 20; thoracic 33
reduced to 22. However bal
ance has not improved. Was
the patient seen prior to x-ray?
Was the orthosis donned correctly? Did we set a goal and instruct
the patient how to reach this goal? Perhaps more importantly, is
this how the patient thinks the orthosis should be donned? Or is
this the reality of how the orthosis will be worn? If so, what can
we do to correct that? When was the last time it was re-donned
or self-adjusted? Did we talk with the patient and teach him or
her how to assess the fit? Is the lumbar pad sufficient enough
in the posterior lateral corner? Do we have contact along the
lumbar pad? Did our clinical exam reveal a stiff curve? Does
the patient require a stretching program?
Boston Brace’s fabrication facility consistently places the
middle strap and chafe at the same height as the center of the
crest roll. Therefore, when we look at the x-ray, we see how
the orthosis is “sitting” on the patient. (The x-ray in figure
2 reveals the orthosis is too low.) We can continue to adjust
and modify the orthosis, but if the baseline is incorrect, then
pad placement is questionable. If misaligned, then we need to
evaluate fit on the patient. Is the crest roll at the center of the
waist? If so, then we need to adjust pads accordingly. Is the
opening correct? Having the proper width (equal to L5 width)
assures the pads’ vectors are positioned properly. If we look at
the distance between rivets at the waist level, we may find that
the brace is simply too loose. We should discuss tolerance with
the patient, as Don Katz9 has pointed out, stating that in-brace
correction is important but shouldn’t be at the expense of brace
tolerance. Is the orthosis too small? Remember, the x-ray is one
picture. Clinical evaluation reinforces what is seen in the x-ray.
Radiographic markers at the full thickness of the pad (lumbar
and thoracic) allow us to see where the pads are located.
Now let’s look at the same patient two months later (see
figure 3). Cobb angle reduction
Fig 3
has improved: lumbar reduced
to 20 degrees; thoracic to 22
degrees; and the patient’s
balance has improved. The
distance between rivets is
smaller; the length of the
lumbar pad was adjusted so it
does not bridge the pelvis; a belly pad was added; and donning
was reviewed so the orthosis “sits” at the waist. The patient
reports compliance.
Supplement of The O&P EDGE

Figure 4 shows the patient’s curve is holding and that
balance has improved. Note the patient was requested to be out
of brace 24 hours prior to x-ray.
Here are two curves with
Fig 4
similar curve patterns (see figure
5). Both are decompensated to
the right. However, the in-brace
x-rays (see figure 6) reveal
different initial results.
In the orthosis to the left
(see figure 6), the orthosis
is sitting too low. Thus, all
Fig 5
vectors are low. The width of
the opening appears to be fine;
however, the orthosis is rotated
to the patient’s left. Note the
waist crease chafe: the loop is
not completely in the coronal
plane but rather posterior lateral.
The radiographic markers of
Fig 6
the lumbar pad are positioned
at full thickness of the pad and
at the edge of the posterior
opening, so we can see the
orthosis is too far lateral and
not as effective on the lumbar
spine as is the pad on the right.
By consistently placing these
markers, we can see exactly how the orthosis is donned. Having
the orthosis donned low means both thoracic and axiliary
extensions are low, with sub-par results.
For the patient on the left, we would evaluate fit. If the orthosis
is sitting too low, we review donning. If this is how the patient is
comfortable, then we adjust the height of the pad accordingly.
Perhaps we were off with our waist position in our blueprint.
We then revisit the blueprint. With tissue displacement, has the
orthosis become too loose? We may need to add a belly pad
and/or or trim the posterior opening. Are our reliefs enough? Is
the thoracic window large enough? Adjustments are discussed
with the clinical team and family, and then completed.
Much study has been done on The Boston Brace and its
effectiveness in treating scoliosis. Much remains to be done,
and new technologies will assist us in doing so. We all need
to focus on patient outcomes. To do so effectively, we need to
understand common adjustments necessary to maximize our re
sults. Treating idiopathic scoliosis is challenging and rewarding.
As with most things, it takes skill, hard work, and dedication.

Due to space restrictions, references were not
printed. References are available in the online
version of this article. Visit www.oandp.org/
publications and select Academy TODAY.
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Case Study

Post-Operative Orthotic Management After a Selective
Thoracic Fusion for Adolescent Idiopathic Scoliosis
P Bryan Malas, MHPE, CO
Kevin Meade, PhD
Keywords: Selective thoracic fusion, decompensation, compensatory curve

Introduction
For patients with adolescent idiopathic scoliosis (AIS) and
curve magnitudes in excess of 50 degrees, non-operative management is unlikely to remain a reliable treatment option for
curve stabilization. Surgical management is considered the
gold standard of treatment for curve magnitudes in excess of
50 degrees for the AIS population. For thoracic curves in the
presence of a compensatory lumbar curve, selective thoracic
fusion is a surgical option but remains controversial. For selective thoracic fusion, the surgical goals are curve reduction,
spine stability, preservation of spinal motion segments, and
avoidance of coronal decompensation.1,4 In some cases, an
unintended post-operative outcome is a resulting coronal decompensation in which the head is malaligned over the pelvis
in the coronal plane and as measured from the spinous process
of T1 and S1.2,3 Spontaneous correction of the compensatory
lumbar curve and subsequent reduction of coronal decompensation has been reported by some authors, but little evidence
is present to suggest which curves will spontaneously correct.
Additionally, spontaneous curve correction results have been
inconsistent.1 In another study, 37 percent of King Type IV
compensatory lumbar curves showed progression.4 An alternative solution to consider is post-operative orthotic management
in which the intent is to reduce the curve magnitude of the compensatory curve and address coronal decompensation.
This case presents an alternative solution to compensatory
lumbar curves and concomitant decompensation that may not
exhibit spontaneous curve correction after a selective thoracic
fusion in a patient with AIS. Further evidence is needed to
determine if and when spontaneous curve correction occurs
and if orthotic management is a viable treatment option. Until
then, orthotic management of post-operative selective thoracic
fusions should be carefully considered for compensatory
lumbar curves and prolonged decompensation that do not
spontaneously correct.

Methods
This case outlines the surgical and post-operative orthotic
treatment of a 16-year-old female diagnosed with adolescent idiopathic scoliosis. At the time of surgery, the patient
presented with an atypical left thoracic curve (T4-T12) and
right lumbar curve (T12-L4). The curve magnitudes were 45
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Figure 1

Figure 1a

Figure 2

degrees and 30 degrees respectively (see figure 1). Sagittal
films revealed hyperlordosis, hypokyphosis, and a significant
anterior tilt of the sacrum (see figure 1a). The patient showed
radiographic evidence of pelvic obliquity but no decompensation at the time of surgery. However, there was evidence of
significant transverse plane rotation in the lumbar spine.
The surgeon performed a selective thoracic fusion using
a two-rod and screw construct. Intervertebral screws were
used at T9 and T10 and bilaterally at T3, T11, and T12. The
construct included one distraction hook. At one-month post
selective thoracic fusion, a coronal plane x-ray indicated
that the thoracic curve had decreased from 45 degrees to
24 degrees, and the lumbar curve magnitude had decreased
from 30 degrees to 21 degrees. At nine months, there was an
increase in the lumbar curve magnitude from 21 degrees to
35 degrees, and at 14 months the same curve had progressed
from 35 degrees to 39 degrees (see figure 2). There appears to
be little change in the transverse plane rotation in the lumbar
spine. A decision was made to address the lumbar curve and
decompensation with orthotic management on the same day
as the final radiograph study.
Upon evaluation, the patient presented with shoulder
symmetry. The soft tissue had a markedly full appearance
in the area of the compensatory lumbar curve. Remarkable
findings included decompensation to the right of 35mm and
right-arm gap. The patient also presented with a 10mm leg
length discrepancy (LLD) on the right side that the physician
elected not to manage. In addition, the Cobb angle and
decompensation radiographic findings showed mass vertebral
distribution to the right of the center sacral line (CSL).
A bi-valve impression was taken of the patient in a recumbent
position using six-inch plaster splints. The anterior and posterior
impressions were taken supine and prone respectively. A
translational force was applied to the right axilla and right
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Figure 3

Figure 4

Figure 4a

compensatory curve apex during the impression
process in order to reduce curve magnitude
and the decompensation. The patient was
subsequently fit with a custom-molded anterior
opening TLSO with axillary and trochanteric
extensions on the right. Additionally a right
lumbar pad was suspended on an internal sling
within the TLSO to increase transverse loading.
A pad was added to the trochanteric extension to
further decrease decompensation (see figure 3).

Results

Figure 5

Figure 6

Table 1

Change in Compensatory Curve Magnitude and Decompensation Over Course of Treatment
Radiographic History
Comensatory Lumbar Curve
		

Pre-op
One month post-op
Nine months post-op
Fourteen months post-op
In orthosis (14 months post-op)
Out of orthosis (2.3 years post-op)

After receiving the custom-molded TLSO, the patient received
an in-orthosis coronal plane radiograph indicating a curve reduction from 39 degrees to 20 degrees, nearly 50 percent correction. Decompensation was reduced to 3mm and, after several
adjustments were made to the orthosis, eliminated completely
(see figure 4). Moreover, there appears to be a significant reduction in transverse plane rotation in the lumbar spine. Sagittal
films revealed some decrease in the sacral tilt (see figure 4a).
The duration of orthotic treatment lasted approximately one
year with dosage being limited to nighttime wear only. Approximately one year after completion of orthotic treatment and
a little over two years post-surgery, the patient was seen for follow-up and out-of-orthosis radiograph (see figure 5). Results
showed that the curve had stabilized close to its initial postoperative curve magnitude at 34 degrees and had leveled off to
18mm of decompensation (see table 1). Sagittal films revealed a
significant tilt of the sacrum and hyperlordosis (see figure 6).

Discussion
Curve Magnitude
Despite some initial reduction of the compensatory lumbar curve
immediately following surgery, the radiographic evidence sugSupplement of The O&P EDGE

gests that the curve not only
went back to its original pre-operative magnitude, but it also exceeded that amount and reached
as high as 39 degrees. A final radiograph one year post orthotic
treatment suggests that the curve
had stabilized to 34 degrees, but
the transverse plane rotation
remained in the lumbar spine.
If ± 5 degrees of measurement
error is taken into account, the
treatment could be considered

30°
21°
35°
39°
20°
34°

Decompensation
(all decompensation is to the right)

5mm
33mm
29mm
35mm
3mm
18mm

successful by Scoliosis Research Society (SRS) standards.
There was some residual loss (7 degrees) of curve correction
within the span of the surgically fused curve that may or may
not have impacted stabilization of the more inferior compensatory curve. Therefore, it remains difficult to determine the degree of effectiveness of orthotic treatment exclusively. A bigger
question is whether or not the compensatory lumbar curve in
the presence of a selective thoracic fusion continues to exhibit
the same behavioral characteristics of an idiopathic curve.
The terminal point of the fusion inferiorly presents a stress
riser in the first motion segment and may have short-term
effects that lead to curve progression or longer term effects
such as arthritic changes at the junction between fused and nonfused segments. Paradoxically there are reports suggesting that
spontaneous correction is possible. Dosage and time of orthotic
intervention are also important considerations to determine the
efficacy for orthotically managing these curves.
Decompensation
At the time orthotic treatment was initiated, the patient presented with 35mm of decompensation to the right at a difference
of 30mm from the pre-operative value. This resulted in an 86
percent increase in decompensation. A substantial increase in
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decompensation is known to increase the likelihood of progression of the deformity. When combined with the stress riser as
described previously, this may have a profound negative effect
on stability of the spine. For the patient and family alike, the
increased decompensation resulted in dissatisfaction specific to
the aesthetic appearance of the patient and self-image concern.
As a result the head was misaligned over the pelvis in standing,
and the patient presented with a more obvious arm gap on the
right side. An additional consideration is the effect of decompensation on the lower limbs and in particular joint articulations. As decompensation increases, the weight on the lower
extremity on that same side increases. While no long-term studies have considered the effects of prolonged decompensation,
the importance of overall balance may be an important consideration for not only the critical load on the spine, but the effects
on the lower extremity as well. For this patient the decompensation was reduced from 35mm to 3mm in orthosis. A year after
orthotic treatment, the decompensation had increased to 18mm,
but remained 17mm less than the pre-orthosis value. Overall
this resulted in approximately a 50 percent decrease in decompensation and within the acceptable range of decompensation
as described by the SRS (less than 2cm).
Although the decompensation post-orthotic treatment was
considered successful, further success might have been gained
by orthotically addressing the LLD on the right. Through
accommodation of the LLD, the pelvic obliquity and inferior
endpoint tilt of the lumbar compensatory curve may have
reduced and subsequently decreased the decompensation.
Moreover this accommodation is likely to have decreased the
deforming moment in the coronal plane and provide a better
overall balance.

Conclusion
Orthotic management of the compensatory lumbar curve and
or decompensation after a selective thoracic fusion for patients with AIS may be an important treatment option that may
address issues related to cosmesis and overall self-image for
the patient, spinal stability, and long-term effects of arthritis.
While the curve magnitude and cause-and-effect relationship
is difficult to determine, for this case the orthosis appears to
have addressed the issues related more specifically to decompensation. Further evidence is necessary to make a determination as to the effectiveness of orthotic treatment for these
patients but should not be abandoned as it may prove to be a
viable part of the overall treatment for this population.
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Description for New Overall Balance:
Summation for the Conservative Treatment
of Idiopathic Scoliosis in Determining Orthosis Design
P By Marty Carlson, CPO, FAAOP and Keith M. Smith, CO, LO, FAAOP

Abstract
Currently, the Cobb angle is accepted as the gold standard in predicting success or failure in managing adolescent idiopathic scoliosis.The authors are presenting a new summation that would go
a step further by giving the practitioner a quick and reproducible
tool to map out orthosis design and application of forces. The goal
is to increase balance quantitatively of the spinal column in relation to the central sacral line (CSL). The new summation does not
negate the need for the Cobb angle but simply adds another tool
for determining effectiveness from the application of forces.

Key Words
Decompensation, trunk shift, overall balance summation (OBS),
lateral deviation from midline (LDM), coronal plane

Introduction
To quote a recently published JPO editorial, “We can probably
agree that, in North America, the primary goal of orthotic treatment
of AIS is to prevent the youngster’s spine deformity from becoming
severe enough to trigger a decision for surgical fusion.1 Within the
realm of that goal, our aim should be to minimize and stabilize the
deformity in an optimally compensated and aligned configuration
in order to achieve the best cosmetic result for the youngster. An
optimum cosmetic result is not most directly served by minimizing
the Cobb angle of each and every curve to the extent orthotically
possible.” Capasso et al. suggest that there exists about 90 methods
of measurement to qualify as scoliosis.2 In another article, the authors recognize that evaluation that is based on only one of these is
not reliable because a spinal curve is only partially defined by the
angular measurements.3 The Cobb angle is a quick and easy way
to measure the magnitude of individual scoliotic curves, but it is
poorly suited for the assessment of cosmetic factors.
In addition, the Cobb angle does not account for trunk shifts and
decompensations from the CSL.
The quality of conservative treatment protocols and orthotic
design is ultimately limited by the validity of our measurement tool.
The limitations of Cobb angle numbers have to do with the fact that
those measurements relate to individual curves. The Cobb angle
doesn’t tell us how far the spine deviates from optimum alignment at
any level. Watts emphasizes the importance of the mass of the body
superior to the pelvis being centered over the pelvis.4 Bassett and
Bunnell emphasize the need to pay attention to trunk shift and show
that in 80 patients, after treatment with a Wilmington TLSO, lateral
trunk shift was improved in 58 percent of patients with thoracic
curves, 65 percent with thoracolumbar curves, and 88 percent
with double major curves.5 A more valid way to quickly measure
Supplement of The O&P EDGE

and objectively evaluate cosmetic alignment of the compensation/
balance component is being proposed here. The use of measuring
from the center of each vertebrae throughout the entire spine to
the CSL was proposed in which all the values were recorded and
compared to each other.6 While effective, the limitation still remains
that a quick reference that is easily reproduced in the clinic setting
would be more practical. If we can develop and teach a more valid
measurement, based on this relationship to the CSL relative to these
coronal plane deviations, orthotic designs and treatment decisions
will naturally evolve to better serve the AIS patient. A combined
value that would describe these relations to the CSL could lead to
what the authors refer to as overall balance summation (OBS).
Blount, Bidwell, Schmidt, and Moe, the early pioneers in
effective orthotic treatment of idiopathic scoliosis recognized what
they called “compensation” and “balance” and its relationship to
cosmesis. Optimal compensation and balance results in the head
and shoulders centered in the frontal plane, over the sacro-pelvic
complex. Watts also recognized patients who exhibited good
compensation with C7 centered over the pelvis in the coronal plane
and still exhibited a trunk shift away from the CSL.4 Level, centered
shoulders help shirts, blouses, and dresses drape evenly. When well
balanced, even sizable double curves cause no significant cosmetic
problem. This requires a kind of “matching” within the family of
scoliosis curves not adequately indicated by Cobb-angle values. For
instance, two 40-degree curves may or may not be well balanced in
relation to the CSL. Therefore, equal Cobb angles do not necessarily
indicate good balance.
As idiopathic scoliosis treatment has become more and more
dispersed, attention to these compensation/balance factors has
declined. There seems to be a creeping tendency to maximize
correction of each and every curve; treat curves instead of patients.
For instance, we have seen scientific program and instructional
course presentations that show radiographs of supposedly
successful orthotic treatment in which cosmetic factors and coronal
plane deviations are clearly overlooked or ignored. Here are three
examples of this:
1. A left-only thoracolumbar curve treated with both a left
lumbar pad and a right thoracic pad resulting in an 80percent Cobb angle reduction. The treating orthotist was
oblivious to the fact that his aggressive right thoracic pad
increased leftward misalignment of the patient’s thorax,
neck, and head.
2. A right thoracic and left lumbar curve combination are
both aggressively treated. “Good” correction is achieved
on the right thoracic curve and “magnificent” correction
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on the left lumbar curve. No comment is made regarding
the creation of a new, high left thoracic curve, a high left
shoulder, and a leftward misalignment of C7.
3. A right thoracic, left lumbar curve presenting with the entire CTL spine misaligned leftward of the CSL. An orthosis
with a combination of left lumbar and right thoracic forces
did dramatically reduce both Cobb angles, but the right
thoracic force dominated alignment. The treating orthotist
made no comment about the fact that leftward misalignment of the entire CTL spine was worse in the orthoses
than before treatment.

Overall Balance Summation
To determine the overall balance summation (OBS) the procedure
is as follows:
1. Align the P-A radiograph vertically in the view box.
2. Use a “T” square (crossbar against the bottom edge of the
view box) to draw a vertical line on the radiograph from
the center of the sacrum upward to at least the level of C7.
This is the CSL. Another effective way to find the CSL is
to bisect the sacrum and measure from this point to the side
of the radiograph. Then use this measurement to measure
from the side of the radiograph to a point at around T1.
Connect these points.
3. Place a small vertical line marking the center of the body
of each of the apical vertebrae and C7.
4. Measure the lateral deviation from midline (LDM) (rightward “+” or leftward “-”) of the centers of vertebral bodies at each curve apex and at C7 (or the most appropriate
cervical level, if different). For example, let us say those
measurements are -3mm at C7, +20mm at T8, and -22mm
at L1 for a youngster with a right thoracic left lumbar curve
combination.
5. Those three values could be added (-3mm + 20mm +
-22mm = -5mm) to yield a single number that conveys a
fairly accurate sense of how well that spine is balanced/
aligned. This process requires about the same amount of
time as measuring the Cobb angles.
In the notation proposed here, the first value always represents
the lateral deviation of C7 in relation to the CSL. The second value
represents the lateral deviation of the center of the body of the
apical vertebrae of the superior curve. Subsequent values relate
similarly to lower curves in descending order.
The use of this summation need not displace or disregard the use
of the Cobb angle measurement. Rather it serves to help orthotists
and surgeons design treatment and judge progress. The Cobb angle
may still be used to determine the initiation of orthotic treatment or
when surgery is necessary. This OBS recognizes the central sacral
line (CSL) as the ideal and desired alignment of the entire spinal
column and is a computation of how balanced the deformity is
about that ideal. Keeping in mind the necessary measurements are
the lateral deviation of C7 and the left or right lateral deviation of all
curve apices, the resultant measurements are then added together to
give a value that emphasizes the overall balance as well as being a
guide for application of orthotic forces.
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The JPO editorial1 referred to earlier diagrams and examples
of how to measure and calculate the OBS for single curves, double
curves, and triple curves. We will now use several real examples
to illustrate this.

Patient 1
The patient presented (figure 1A) with a right thoracic curve of 38
degrees. With the CSL clearly marked on the radiograph, we immediately see that most of our corrective force should be from right to
left and that a compensatory left lumbar curve would create better
balance. The lateral deviation of C7 is 19mm rightward, and the
thoracic curve apical body is +47mm rightward. That yields a very
unbalanced OBS value of +66mm. This patient was fitted with a
TLSO thermoformed over a mold taken on the Risser table with
a force at the thoracic curve and also a shift of the trunk to the left
relative to the pelvis. This shift is applied by a gluteus medius push
on the left and an opposite force on the trunk to bring it closer to
the midline. This style of molding is presented as a simple coronal
plane translation of the trunk above the pelvis paying particular attention to the distance of the apical vertebrae to the CSL.6 The inorthosis radiographs (figure 1B) revealed the Cobb angle corrected
from 38 degrees to 17 degrees, and a compensatory curve of 15
degrees was created in the lumbar region. Lateral deviation values
were measured again at C7 and curve apices including this new
compensatory lumbar curve. The new values are -9mm, 0mm, and
-14mm. The resultant summation then would be –23mm.
Radiographs were again taken in orthosis two months later
(figure 1C), which revealed Cobb angle measurements of 22 and
14 degrees with lateral deviation values of -10mm, +10mm, and
-10mm (OBS = -10). It should be noted, however, that this example
illustrates yet another principle of scoliosis treatment: numbers can
never tell us all. The spinal orthosis seems to be causing the right
shoulder to be significantly higher than the left. It is likely that the
right axillary border of the orthosis should be lowered.

Figure 1A

Figure 1B

Figure 1C

Patient 2
Patient number 2 presented with a double curve—right thoracic and
left lumbar (figure 2A). The CSL on the radiograph clearly shows
leftward malalignment of the entire supra-sacral spine. Even the
apex of the right thoracic curve is located to the left of CSL. This
means that even though the curves have equal Cobb angles, our
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therapeutic forces must predominantly be from left to right. Stabilizing the orthosis will be a challenge, and the method for achieving
this is described later.
The first in-orthosis radiograph (figure 2B) indicates that the
orthosis is very successful. The Cobb angles have been reduced
from 36 degrees and 36 degrees to 28 degrees and 23 degrees.
A good, balanced alignment has also been achieved. The LDM
measurements are +2mm, +12mm, and -16mm, so the OBS is
-2mm. A radiograph two months later (figure 2C) to monitor
progress indicates that the orthosis continues to do an excellent job.

Figure 2A

Figure 2B

Figure 2C

Patient 3
Patient number 3 presented (figure 3A) with a 33-degree left thoracolumbar curve inadequately compensated/balanced by a 20degree right thoracic curve. The LDM measurements are -27mm,
-14mm, and -38mm. The overall balance summation is -79mm.
The overall alignment, by visual impression and by the OBS calculation, calls for orthotic forces applied
to the left lumbar
and left lower-thoracic elements. Very
little, if any, orthotic
holding force should
be applied to the
right mid and upper
thorax. Once again,
the in-orthosis radiograph shows excellent early results
(figure 3B).

Figure 3A

Application of Forces

Figure 3B

It is important to note that the directly therapeutic/corrective forces
applied toward the spinal column are not the only forces we must
design into the orthosis. The other set of forces are those necessary
to stabilize the orthosis. For instance, when the corrective forces are
predominantly left-to-right, as in patients 2 and 3, we must design
for a fulcrum on the right side of the pelvic section just distal of the
iliac crest and a left trochanteric extension. These forces stabilize
Supplement of The O&P EDGE

the orthosis, preventing it from being tilted leftward by the patient’s
leftward misalignment. The State of the Science Conference document on scoliosis presents this principal in further detail on page
S25-26.7 An illustration of the shifting procedure has been presented previously depicting the application of these forces.6

Conclusion
The authors are not advocating LDM measurements and the OBS
for use with neuromuscular scoliosis. For that reason and others,
the Cobb angle will most likely continue to be the foremost measure of scoliosis severity.
The CSL is extremely useful as a qualitative visual indicator of
where orthotic forces need to be exerted. Measuring the LDMs and
calculating the OBS is the next step in using the CSL. The authors
propose that these give the practitioner the most valid quantitative
tool for judging, recording, and developing conservative treatment
methods in orthosis design.
The authors advocate the use of LDM measurements and
the OBS value to better monitor orthotic treatment progress and
outcomes for patients with idiopathic scoliosis. We feel it gives
more consistently valid information/numbers for that purpose than
does the Cobb angle measurement. OBS monitoring and reporting
will inevitably improve treatment and outcomes for idiopathic
scoliosis patients.
The authors propose that a formal study should be undertaken
to more thoroughly examine the validity, reliability, and sensitivity
of the measurement techniques presented here.
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