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Commentary 

A Year In Review 
Dear Member: 

This has been an active and productive 
year for AO PA, and highly successful in 
many ways. The increase in membership, 
which at last report was at an all time rec
ord, suggests several things to me. First, 
that the programs and projects have re
ceived great emphasis, and therefore have 
achieved tangible results. Our publications 
are accurately reporting Association activ
ities and are presenting informative articles 
such as columns by John Harman, legal 
counsel, and Drew Upton, medical consul
tant. Your officers and directors are respon
sive to your needs and are working to 
achieve those objectives identified by you, 
the members. This confirms that efforts 
made by your Executive Director and his 
staff to solicit new members has been suc
cessful. 

The American Orthotic and Prosthetic 
Associations Financial situation is a healthy 
one. It is returning to its members the max
imum amount of effort that its dollars can 
buy. The deficit budget that we began with 
this year has disappeared. With income 
from dues, advertising, and last year's 
Assembly combined with the support of the 
membership we are anticipating a modest 
surplus as we close this fiscal year. Why 
then is a dues increase necessary for next 
year? Because, if we intend to continue sup
porting existing programs, staff, and the 
funding of new programs, then additional 
funds are required. 

Our National Office staff, which we share 
with ABC and AAOP, is as competent and 
capable as we have ever had. A blend of ex
perience and wisdom, with youth and 
enthusiasm, reinforced where required; 
aided by able consultants in the legal, ac
counting, and government relations area. 

The committee work for AO PA is com
prised largely of volunteers who serve on be
half of the Association and its members. 
Most of these people receive little recogni

tion for their efforts, but the results benefit 
all of us. 

The Medicare committee is comprised of 
Herman Hittenberger, Gene Jones, Don Per-
ser, Drew Upton, and Ann Berriman. After 
efforts which began in 1977 to produce a 
Medicare Handbook; publication and dis
tribution of the Handbook occurred in the 
spring of this year. With the assistance of 
the Bennett Group, a series of Regional 
seminars were conducted in conjunction 
with the Handbook. 

The growing Government Liaison com
mittee once consisting of Ben Moss and Dan 
Rowe, now includes Jack Hendrickson, Gene 
Jones, Don Perser, Troy Owens, and Charles 
Dankmeyer. Their charge includes the mon
itoring of government agencies and bureaus, 
and the laws and regulations that impact 
AOPA members, and with developing policy 
and preparing position papers to better 
inform government officials of our needs 
and our importance to the physically handi
capped. A full time government relations 
person has, within the past few weeks, been 
added to the National Office staff. The 
result of which is sure to be advantageous to 
AOPA and its members. 

Bill Smith, Chairman of the Business Pro
cedures and Data committee, assisted by the 
members of the committee and subcommit
tees have produced the Accounting Manual, 
the Business Survey, and the Directory of 
O&P Procedures. These publications are 
products of an effort to keep us informed. A 
two-day business seminar in the Grand Cay
man Islands, was a highlight of the years 
progress. 

It is regretful that we have neither the 
time nor the space to give a detailed report 
of the work of every committee and every 
member that support our Association. How
ever, I want to express my thanks to all who 
served to make this a great year. We also 
thank the general membership for their help 
and support. 

Sincerely yours, 
William M. Brady 





Accomplishments in Modern Orthotic 
Patient Management—Indications for the 
Future1 

T h o r k i l d J . E n g e n , C . O . 2 

I n considering the enormous magni
tude and the uniqueness of the ac

complishments that have been made in 
the prosthetics and orthotics professions 
within the past ten years, it seems appro
priate that we review together and reflect 
upon these achievements in an effort to 
determine our directions and emphases 
for the future. A positive and exciting 
revolution has taken place in our field for 
which several important factors merit 
recognition. 

First—The backbone of our profes
sion—namely, the existing national and 
international schools of prosthetics and 
orthotics. 

Second—The creation and close col
laboration of our international profes
sional organizations. 

T h i r d — T h e gifted foresight, wisdom 
and strong leadership demonstrated by 
past and present leaders of each of these 
organizations. 

Four th—The publication of profes
sional journals, newsletters, and bulle
tins, disseminating new ideas resulting in 
improved orthotic and prosthetic clinical 
processes which, in turn, have had the ef
fect of improving the individual orthotist's and prosthetist's services to his/her 
patients. 

Fif th—The many meetings, in addi
tion to existing international educational 
programs, taking form as seminars, as
semblies, and international congresses 
such as this one. 

Sixth—Numerous physicians, and 
others within the health care professions, 
who have taken an active and direct in
terest in our professional growth. 

As a result of these efforts, orthotics 
and prosthetics have evolved from rela
tively little known professions (as com
pared to the older and more classical al
lied health professions) and have gained 
respect among all the rehabilitation dis
ciplines. The orthotist and prosthetist are 
now important — and necessary—mem
bers of the clinical team because we have 
developed professionally to a fuller un
derstanding of the great variety of pa
tients, their disabilities and their needs, 
as these relate to our services. We can 
now, better than ever before, participate 
actively and effectively in the total reha
bilitation management of the disabled 
patient. Physical restoration of the se
verely physically handicapped person 
cannot be achieved without the services of 
the orthotist and/or prosthetist. 

I wish to review with you some of the 
achievements which are only indicators of 



the progress made by many of our col
leagues throughout the world. Naturally, 
some of these innovations and develop
ments may not yet be in general use, but 
through dissemination of information 
and transfer of technology, they will be 
available to all our colleagues in time to 
come. 

My discussion at this point will turn 
primarily to orthotic patient manage
ment as I am an orthotist and better 
versed in orthotics than prosthetics. 

One of the best known accomplish
ments in our field in recent years is the 
development and use of new materials, 
especially thermoplastics—just to name a 
few, polypropylene, polyurethane and 
vitrathene, all having excellent physical 
properties and lending themselves to 
meeting the individual patient's orthotic 
requirements much more satisfactorily 
than conventional orthotic materials. 
These new materials are lightweight, 
have great resistance to fatigue, possess 
excellent moldability, afford improved 
hygiene and cosmesis, are available at a 
reasonable cost, and permit relatively 
simple working methods. A large patient 
population, with diagnoses of cerebral 
vascular accident (or stroke), polio, pe
ripheral nerve injuries, and many other 
disabilities resulting in ambulation dis
orders, is now able to function with much 
less difficulty and without sacrificing 
safety because of the innovations in usage 
of such materials. 

With the introduction of the variety of 
plastics, we are now able to do our job 
with great accuracy and proficiency. In 
addition, some of the devices lend them
selves to central fabrication, thus simpli
fying the manufacturing techniques of 
systems that are individually adapted to 
the patient. 

A good example is the simple drop-foot 
orthosis for which the orthotist takes the 
measurements of the patient's lower limb, 
identifying the standard module cor

responding to those measurements, and 
individually tailors the orthosis for his pa
tient. Results: elimination of the shoe-
brace attachment, improved ambula
tion, less energy expenditure. 

In spinal orthotics, plastic material has 
made a fantastic impact by facilitating 
the central fabrication of devices such as 
the Milwaukee Frame. It is used for the 
entire device itself as a pelvic girdle re
placing the steel bands and leather 
corset. 

In traumatic spinal orthotics, aplaster-
of Paris cast was formerly used to immo
bilize the spine for a period of eight to ten 
months. Now, the cast is routinely re-

Fig. 1. Example of how new materials led to new 
design concepts is this ankle-foot orthosis. 



Fig. 2. Centrally fabricated Milwaukee Frame 
made totally from thermoplastics. 

placed by an upholstered plastic jacket 
that can be applied when the patient is 
sitting or maybe even ambulating, but 
can be removed while the patient is rest
ing in bed. In addition to maximal spinal 
immobility, the jacket allows the patient 
almost normal hygienic activities that be

fore were very complicated and time con
suming. Furthermore, the patient be
comes functional in his rehabilitation 
program at a much earlier stage than 
previously when the cast was in use. 

Orthotists have developed a variety of 
techniques for handling the new plastics. 
One widely used technique is drape mold
ing, which is used in conjunction with 
corrugation where material thickness 
must be carefully controlled to achieve 
either the necessary rigidity or flexibility. 
Another method of handling these mate
rials is the familiar vacuum molding 
technique. This method produces a very 
uniform replica of the mold being used. 
After the fitting and fine tuning are com
pleted on a patient with any of these de
vices, it is essential that the orthotist care
fully instruct him as to wearing time dur
ing the initial period necessary to build 
up tissue tolerance because of the contour 
fitting technique used. 

Obviously, the introduction of these 
excellent new substances and technolo
gies resulting in new design concepts, has 
constrained the orthotist to acquire more 
comprehensive knowledge of patient dis
abilities as they relate to biomechanics, 
pathomechanics, and muscular dysfunc
tions. The acquisition of this knowledge 
has fostered a closer working relationship 
between the orthotist and the physician, 
as well as with others on the rehabilita
tion team including the patient himself. 

Great strides have been made in restor
ing function to the upper limb for pa
tients with spinal cord injuries, brachial 
plexus injuries, peripheral nerve injuries, 
and other impairments affecting the 
upper limb. 

Prevention and/or correction of such 
deformities are predominantly accom
plished by applying a three-point correc
tive pressure system to the flexion 
contracture, whether it be the fingers, 
wrist, elbow, shoulder or knees. 

Electronics is now affording us new and 



practical means of restoring hand func
tion. The new systems are electronically 
powered and operated. Additionally, 
they have reached a high degree of relia
bility. One device, weighing only seven 
ounces, can provide a C5-6 quadriplegic 
with a controllable, but powerful, five-
pound finger prehension. This is more 
than adequate to manipulate any objects 
used in daily living activities —even the 
telephone — from a wheelchair (sitting) 
position. 

For the even higher C4-5 quadriplegic 
patient, where more sophisticated or
thotic assistance is needed, pneumatically 
or electronically powered systems can 
help him attain some useful upper ex
tremity function. 

Along with these notable orthotic inno
vations, there are additional services 
emerging—namely, through biomedical 
engineering and the rehabilitation engi
neering groups. 

There was an initial period when the 
rehabilitation engineer as well as the 
rehabilitation community were not sure 
how to interpret the engineer's role in the 
overall patient management. The intro
duction of this new element into the sys
tem had a particular impact on the or
thotist and prosthetist. After some eight 
years, it is evident that the biomedical 
engineer, and more specifically the reha
bilitation engineer, does not supplant the 
orthotist and prosthetist, but instead each 
functions in a supportive role with the 

Fig. 3. Advancement made by combined technolo
gies is in the form of microelectronics as used in 
orthotic patient management. 

Fig. 3A. Quadriplegic patient using the more effi
cient and simplified electronically powered finger 
prehension orthosis replacing the pneumatic sys
tem he previously used. 



other to enhance the quality of life for the 
severely handicapped. 

Thus far, biomedical engineering has 
made its greatest impact in the area of 
environmental controls, which have 
proven immensely important and useful 
for people who need assistance beyond 
what an orthotist can provide. Through 
the use of a variety of electronic systems, 
the patient is able to control his environ
ment very effectively, providing some de
gree of independence. 

In rehabilitation engineering, mobility 
aids are valuable engineering contribu
tions toward helping the handicapped re
turn to an independent lifestyle. These 
devices are becoming very popular in the 
United States. A prime example of mo
bility aids is the highly sophisticated van 
that even the severely handicapped per-

son can drive independently and which 
has a built-in wheelchair lift that he can 
control independently. 

The foregoing has been a review of 
what we have accomplished and what we 
have to build on. But we are facing grave 
problems in the sheer numbers of people 
throughout the world needing orthotic 
and prosthetic services as contrasted with 
the number of persons available to meet 
those needs. 

The few statistics that are available to 
us on an international basis are surely in
correct—or at best, incomplete. 

As professionals and members of our 
various professional orthotic and pros
thetic organizations, we have a clear obli
gation to set about providing the addi
tional manpower to serve those in need. 
Our obligations and responsibilities now 
extend beyond merely assuring that we 
ourselves are professionally are techni
cally competent. We must become ad
vocates for the changes which are vital to 
diminish the horrendous and unaccepta
ble chasm between the people we have 
taken care of and those yet to receive our 
help. 

It is not for us to say, "Can we afford to 
do it?" Rather, we must answer the ques
tion, "Can we afford not to do it?" 

Specifically, and on a practical level, 
we must first speak to the matter of edu
cation. I propose that we initiate an in
ternational student exchange program to 
provide dissemination of knowledge 
across national boundaries on both an 
undergraduate and graduate (continuing 
education) level. The program could be 
structured and conducted by a committee 
or group composed of members from our 
national and international organizations. 
It could best be funded by the federal 
governments of the participating mem
bers. Curriculum committees would be 
established so there would be as little du
plication of effort as possible among the 
institutions; so that students would be 

Fig. 4. A major contribution through rehabilitation engineering is the development of a multi
tude of vehicles that can be operated independent
ly by severely handicapped persons. 



channeled to the institutions whose pro
grams best meet their needs, the needs of 
their patient populations, and degree of 
technical sophistication extant in their 
areas. Other groups chosen from our 
membership would monitor quality of 
teaching and effectiveness of the ex
change programs. 

Indeed scattered efforts have been 
made by individuals and institutions or 
organizations in various nations to con
duct exchange programs from time to 
time, but what we seek here is a concerted 
and centrally coordinated effort under 
the sponsorship of one entity. 

Continuing with educational needs, we 
must increase our sharing of orthotic and 
prosthetic developments and expand the 
knowledge base —in the news media, 
where appropriate, to the general pop
ulace, and in our professional and tech
nical publications to health professionals. 
We must increase our efforts to work with 
other medical professional organiza
tions—the orthopedic surgeons, for one 
example —to educate those disciplines to 
the need and proper use of orthotic and 
prosthetic services for their patients. 

Lastly, in our discussion of educational 
needs, we must work through our na
tional organizations and our national 
governments for the establishment of 
additional schools for undergraduate 
training. This might include both an in
crease in the number of technical schools 
as well as establishment of orthotic and 
prosthetic programs within our colleges 
and universities. 

We also face the task of capturing the 
young person, at the time of career 
choice, for the prosthetic and /or orthotic 
sciences. Ours is a solid, scientifically-
based health service, and we must convey 
that fact to the students we are seeking to 
attract. However, the teaching curricula 
must continuously be updated to follow 
the rapid changes in technology and ser
vices. In addition, the quality of instruc

tors must be re-evaluated at various 
times, to insure that the student receives 
training that provides him with the 
proper base from which to exercise his re
sponsibility as a professional. 

Second, in concert with our educa
tional endeavors, is the need for more 
and better organized petitioning of our 
national governments for increased re
search and development funds. It is not 
inconceivable that we will reach a stagna
tion point as more and more funds are di
verted to other purposes, or to other dis
ciplines within the medical area. 

As to the actual practice of our profes
sions, I re-emphasize the need for more 
collaboration among all of us. If we are 
to standardize, if we are to achieve cen
tral production of modular units, if we 
are to attain a high level of quality not 
only in production of actual appliances 
but also in provision of professional con
sultative services, we must work one with 
another so that we do not become isolated 
and in-grown. Through these efforts, we 
would also have the mechanisms for eval
uation of systems developed throughout 
the world. This is imperative if we are to 
increase the physicians' confidence and 
interest in us and in the merit of our ser
vices; if we are to convince the politicians 
of the need for governmental support; 
and most importantly, if we are to pro
vide the genuinely useful services that our 
patients have every right to expect from 
us. 

We have much to be proud of, but we 
also have weaknesses and areas where im
provement is desirable. We still have 
much to learn in the area of professional 
relationships both among ourselves and 
with other health practitioners. A fair de
gree of the unsatisfactory working rela
tionships in the past has stemmed from 
the fact that some of our activities were 
viewed as being strictly commercial while 
others were recognized as being academic 
or professional. 



We must take a look at ourselves and 
scrutinize our own participation in the 
health care delivery system. We are no 
longer simply providers of a physical 
product. Tha t is an outmoded concept. 
We provide professional services of which 
the actual physical product is only a part . 
We are full-fledged members of the clin
ical patient management team. And be
ing so, we must make available to the pa
tient the highest quality services resulting 
from our experience, training, and edu
cation in a highly specialized field. As the 
initial manifestation of our changing 
role, the prosthetist and orthotist must 
become more active in the prescribing 
process of orthotic and prosthetic devices. 
It is folly to expect all physicians to be 
knowledgeable and current, not only in 
their own milieu, but also in our profes
sion, considering the myriad of refine
ments and alterations that have been 
made in traditional devices as well as the 
many entirely new and sophisticated sys
tems that have been developed. 

Consequently, it is up to us to accept 
this responsibility without delay in order 
that the patient will receive the very best 
orthotic and prosthetic services and sys
tems tailored specifically for him. 

From the foregoing discussion, I have 
thus extracted the following points which 
are put to you for consideration as 
GOALS of our professional society, as 
well as for us individually: 

1) To enhance educational opportuni
ties in the prosthetic and orthotic sci
ences, especially to promote student ex
change. 

2) To update teaching curricula and 
re-evaluate instructor training methods. 

3) To petition for government funding 
for prosthetics and orthotics research and 
development. 

4) To develop and increase collabora
tion among ourselves. 

5) To conduct an international survey 
to include: number of disabled; nature of 

their disabilities; number of physically 
handicapped being served; number of 
those only partially served or not served 
at all; number and distribution of orthotists and prosthetists, those in private 
practice and those in academic pro
grams. 

6) To enlarge the role of the qualified 
prosthetist and orthotist in prescribing 
prosthetic and orthotic services. 

7) To enhance the professional image 
of the orthotist and prosthetist by formal 
recognition of colleagues making out
standing contributions in our profession. 

I sincerely believe it is a proper and 
vital task for our association to address 
itself to these goals through the creation 
of study groups, operating committees, 
and secretariats. We are now strong 
enough to become even stronger. Al
though we are old as far as our unique 
work is concerned, we are young in orga
nization and few in number. 

But, if we stand united behind our 
goals, we will surely grow. There must be 
universality of purpose among us; we 
must all strive for the same high level of 
excellence. 

I challenge you to see your individual 
role in an enlarged sense; you will then 
have taken the first step toward fostering 
recognition and acceptance of the profes
sional orthotist and prosthetist through
out the medical and allied health pro
fessions. 

Footnotes 

1Keynote address presented at the Eighth Con
gress of the International Association of Orthotists 
and Prosthetists; October, 1978; Madrid, Spain. 

2Associate Professor, Departments of Rehabili
tation and Physical Medicine, Baylor College of 
Medicine; Houston, Texas; and Director, Depart
ment of Orthotics, The Institute for Rehabilitation 
and Research; Houston. Texas. 



Orthotic Management of Thoraco-Lumbar 
Spine Fractures with a "Total-Contact" TLSO 

EDWARD P. V A N HANSWYK, C.O. 1 

H A N S E N A. YUAN, M.D.2 
W A Y N E A. ECKHARDT, M.D. 3 

T his paper reports the experiences 
with a "total-contact" plastic TLSO 

(thoracic-lumbar spinal orthosis) for 
management of unstable thoraco-lumbar 
spine fractures at the Upstate Medical 
Center in Syracuse, New York. The cus
tom fabricated bivalve design, although 
not original in itself, incorporates a num
ber of orthotic management techniques 
that, when viewed collectively, develop 
an original orthotics management con
cept. 

Spinal Orthotics 
Over the years, spinal orthotics has 

consisted mainly of the various designs 
handed down from the late 19th century. 
The names Knight, Taylor, and McCausland are all associated with various spinal 
orthoses describing a specific design ad
vocated by these famous physicians. The 
advantages of these designs are depen
dent upon the particular area, or the de
gree of area encompassed by the device. 

The particular design, no matter what 
material it was made of, still provides the 
same two force system: 1) a three-point 
pressure system reducing or limiting mo
tion in a direction, and 2) the increase in 
intra-abdominal hydraulic pressures to 
limit weight forces on the vertebrae. 

These designs were in general use and 

acceptance until the extensive Norton-
Brown study of 1957 documented the 
limited effect these orthoses have on cer
tain areas of the spine. In fact, Norton 
and Brown showed that the longer de
vices actually increased motion in some 
areas of the spine, including the lumbar 
area (1). 

T H O R A C O L U M B A R 
SPINE INJURIES 

The thoraco-lumbar junction marks 
an area of transition of characteristics of 
the spine from the stiff thoracic region to 
the more mobile lumbar region. Injury to 
this region is quite common. When a 
force is applied to the upper body, the 
flexible lumbar spine is in a susceptible 
region between two relatively more stable 
segments. 

The injury can range from a stable soft 
tissue injury, to complete spinal column 
disruption with fracture, dislocation, and 
instability. The T 1 2 to L 2 region accounts 
for approximately 50 percent of all ver
tebral body fractures, and 40 percent of 
all spinal cord injuries occur in this re
gion. 

In the case of spinal fracture, including 
both the stable and unstable types, the 
orthotic force systems available, as point
ed out by the Norton-Brown study, do 



not provide the degree of stabilization 
required in all cases. 

The critical point here is the stable/ 
unstable nature of the injury. 

STABLE SPINE FRACTURE 

In most stable spine fractures, the pur
pose of the orthotic management effort is 
to relieve pain and discomfort, and at the 
same time allow healing. 

The stable types of thoraco-lumbar 
spine fractures include: 1) vertebral body 
compression fractures; 2) isolated pars 
defect and spinous process fracture; and 
3) transverse process fractures. 

The stable category of thoraco-lumbar 
spine fractures from an orthotic point of 
view require limitation of gross motion in 
one plane only. 

The anterior body compression frac
ture (Fig. 1) is usually caused by sudden 

vertical stress of hyperflexion, accompa
nied by lateral motion resulting in the 
compression of the vertebral body. Ex
treme violence is not necessary for this 
type of injury. It can occur when jump-
landing on feet or buttocks. 

A vertebral body compression fracture 
of up to 50 percent is basically stable with 
no immediate threat to the spinal cord, 
and a Jewett hyperextension orthosis is 
generally used to limit flexion and to pre
vent further vertebral stress, to allow 
healing, and to reduce pain accompanied 
by flexion. 

The spinous process fracture and the 
isolated pars defect are usually caused by 
sudden hyper-extension motion or a strik
ing blow. 

The transverse process fracture (Fig. 2) 
often results from a sudden wrenching 
motion or a blow. 

Fig. 1. Diagram of a compression fracture. Fig 2. Diagrams spinous process, pars defect, and 
transverse process fractures. 



Orthotic management with a McCausland chairback or Taylor orthosis, limit
ing hyperextension, is usually required 
for the spinous process fracture. Only 
symptomatic support for the transverse 
process fracture is necessary, either by a 
corset or simply bed rest for a few days 
until comfort is regained. 

Overall, there is a general willingness 
to use the conventional orthosis for these 
relatively safe injuries. 

UNSTABLE SPINE FRACTURES 

It is the unstable spine fracture (re: 
the involvement of the posterior elements 
and the danger of involvement or com
promise to the spinal cord), that causes a 
major concern. The orthotic manage
ment of the unstable spine requires a 
surety of support. However, it is in the 
unstable category that conventional or
thoses are most inadequate. 

The unstable type of thoraco lumbar 
spine fractures include the fracture dis
location, severe ligamentous disruption 
with dislocation, and the "Chance" type 
fracture. 

The fracture dislocation (Fig. 3), with 
or without neurological involvement, is 
caused by violent hyperflexion or hyper
extension accompanied by rotation, and 
is almost always treated surgically with 
open reduction and internal fixation by a 
Harrington rod, Muerrig-Williams plate 
or other instrumentation. 

This type of fracture is extremely un
stable and care must be taken to elimi
nate motion in all planes. The danger to 
the spinal cord is obvious and if neurolog
ical involvement is not apparent initially, 
special care must be taken to avoid cord 
damage. 

The "Chance" type, or seat belt frac
ture, is characterized by the fracture line 
completely through the vertebra (Fig. 4). 
Although no gross dislocation is present, 
the anterior body and posterior elements 
are involved. The "Chance" fracture, 

Fig. 3. Diagram of a fracture dislocation. 

Fig. 4. Diagram of a "Chance" fracture. 



usually in the thoraco lumbar region, is 
caused by a violent hyperflexion from a 
vertical force accompanied by a horizon
tal force. The "Chance" fracture is also 
unstable. It presents a danger to the spi
nal cord, and therefore care must be 
taken to limit motion in all planes. 

With no neurological involvement 
present, internal fixation is not necessary 
and the "Chance" fracture can be man
aged conservatively with limitation of 
motion and unweighting. 

At University Medical Center, interest 
in the orthotic management of the unsta
ble thoraco-lumbar spine fracture, in
cluding both the postoperative, internally 
fixed, fracture dislocation type, and the 
"Chance" type, led to the development 
and use of the "total-contact" plastic 
TLSO. 

Orthotic Principles of "Total-Contact" 
Plastic TLSO 

The availability of the thermoplastic 
material, polypropylene, led to its use in 
the fabrication of the "total-contact" 
plastic TLSO incorporating a number of 
concepts. Added to an expanded use and 
understanding of the common three-
point force concept, and the increases in 
intra-abdominal pressures were the repo
sitioning of spinal segments; the inductive 
force, or response of the body's righting 
reflex as an adjunct to the three-point 
force system; and distraction, especially 
costal distraction to aid in the intracavity 
pressure stabilizing effect. 

Repositioning Spinal Segments 
The repositioning or flexion of the 

lumbar segments of the spine is a case in 
point. Norton and Brown showed that a 
spinal orthosis of general design with pel
vic band and paraspinal uprights, well 
fitted around the pelvis and to the gen
eral contours of the lumbar lordosis when 
standing, became poorly fitted and of
fered no support or restriction when 

bending or sitting (Fig. 5). The natural 
tilt of the pelvis was altered with the re
lease of the hip flexors, changing the 
angle of the lumbar posture, and causing 
poor alignment of the orthosis. 

To overcome this orthotic shortcom
ing, a reduction of the lumbar lordosis is 
necessary. By repositioning the lumbar 
spine and reducing the lumbar lordosis in 
neutral, or when standing, the change in 
pelvic tilt to the bending and sitting posi
tion is negated, and, therefore, does not 
affect the fit or stabilizing effect of the or
thosis. 

The total-contact concept of using 
plastic molded to a repositioned plaster 
form allows maintenance of the reduced 
lordotic posture in the orthosis more so 
than with the conventional orthotic de
sign. 

The reduction of the lumbar lordosis 
also offsets the center of gravity in the 
sagittal plane, resulting in a natural 
righting reflex in extension. This reflex is 
used to augment the three-point force sys
tem of orthotic support (2). 

Distraction 

A usable distractive force on the spine 
has been demonstrated by Blount with 
the Milwaukee CTLSO (3). With the 
total-contact concept of TLSO, the plas
tic shape molded over a plaster model 
reflecting an elevated rib cage combined 
with the reduced or extended lumbar 
spine, results in a distraction between the 
lower thoracic and lumbar spine as an 
adjunct to intracavity pressure and un-
weighting. With this understanding, a 
casting procedure was devised. 

Plaster Cast Procedure 
A plaster cast model, reflecting the pel

vis tilted posteriorly, reduced lumbar lor
dosis, and elevation of the rib cage, is 
used to mold the plastic total-contact or
thosis. The body repositioning required 
to obtain the plaster cast necessary to 



form the plastic orthosis must be tem
pered by the limitation of movement sug
gested by the injury. 

The unstable fracture, either "Chance" 
type or postoperative (internally fixed) 
fracture dislocations, must be treated 
with special care. The patient confined to 
bed or Foster frame must be maintained 
in the horizontal, unweighted position 
when a cast is taken or an orthosis is 
fitted. 

The cast must be taken with the pa
tient in either a supine position on a Risser table, or in a two-stage supine/prone 
position on a Foster frame or in bed. The 
conditions and restrictions placed on pa
tient motion and equipment availability, 
may dictate the method chosen. 

When the Risser table method is used, 

the cast is taken in a regular circular-
wrap manner and bivalved for removal. 

The supine/prone casting method, 
when necessary, is done in two stages. 
The positioning of the patient in the re
duced lordotic posture with hips and 
knees in flexion is necessary where casting 
on the frame or bed (Fig. 6). 

The patient is rolled or flipped, care 
being taken to maintain the flexion at 
hips and the position of the knees, and 
the opposite side of the cast is applied 
(Fig. 7). 

Plastic Molding 

After conventional cast preparation, 
the plastic is molded in a two-stage pro
cedure, creating a "clam shell" or bi
valved opening with overlapping sides for 

Fig. 5. Diagram showing deficiencies of conventional spinal orthosis as described by Norton and Brown (1). 



Fig. 6. For casting the patient is placed in a reduced lordotic posture with hips and knees flexed. 

Fig. 7. For the second stage of casting, the patient is rolled into a supine position. The flexion of the hips and 
knees is maintained. 



adjustability. 
Pelite foam padding is used inside the 

jacket with reinforced areas posteriorly at 
the PSIS and anteriorly at the ASIS and 
iliac crests. Both halves are connected 
with Velcro and hook closures for adjus
tability and secure positioning (Fig. 8). 

Plastic Trim 

The total-contact plastic TLSO ex
tends from the axilla level of the thorax, 
superiorly, to the pelvis, inferiorly, allow
ing flexion of the hips (Fig. 9). The super
ior trimlines determined by the level of 
involvement can be reinforced also with 
shoulder straps to provide stability up to 
the T 8 level. The molded pelvic section, 
with reduced lordosis and added support 
and stability, influences reduced motion 
to L 3 (see Case 1, presented below). 

This total-contact concept also proved 
advantageous for use with neurologically 
involved patients. The use of the Jewett 

hyperextension orthosis to prevent flexion 
in a patient with reduced sensation in the 
lower torso presented problems. When 
sitting, the lack of sensation and propri
oception caused flexion to occur over the 
entire lumbo-sacral-hip joint area and re
sulted in an unacceptable degree of pres
sure on the lower abdomen. 

The limited area covered by the Jewett 
pad contributed to this excessive pres
sure. 

With the total-contact device, the sta
bilizing force is distributed over the entire 
lower pelvic area, and the flexion can 
occur at the hip only (Fig. 10). 

Rehabilitation and Nursing 
Advantages 

The total-contact TLSO has the fol
lowing advantages when used to manage 
the unstable spine fracture. 

1. The orthosis is applied by a supine/ 
prone roll and does not necessitate exces-

Fig. 8. The total-contact TLSO in the open position. 



sive movement by the patient or motion 
of the spine. Since the total-contact or
thosis follows the body contours so close
ly, the "guess" in positioning on the pa
tient is lessened. 

2. The orthosis can be worn while in 
bed. Since the posterior section is con
toured smoothly to the patient's body and 
padded with foam to relieve pressure 
areas, it can be worn while lying supine 
without the creation of excessive pressure 
points. 

3. Early postoperative or posttrauma 
rehabilitation and resumption of activ
ities of daily living is an advantage. For 
the period during which the natural sta
bilization is occurring, the limitation of 
motion by the orthosis allows early activ
ity and discharge. 

Results 

Case Study Number 1 

An example of the stability offered by 
the total contact TLSO is presented with 
this case study. 

Fig. 9. The total-contact TLSO in position on 
patient. 

Fig. 10. Diagram showing differences between the Jewett spinal orthosis and the total-contact TLSO or
thosis. 



Fig. 11. Initial A-P X-Ray view of Case No. 1. 

Fig. 12. The lateral tomogram of Case No. 1. 

This patient presented with a 
neurologically intact "Chance" fracture 
of T 1 2 . 

The initial A-P X-ray view (Fig. 11) 
shows the fracture line through T 1 2 . 

The lateral tomogram (Fig. 12) shows 
the anterior body and posterior element 
involvement. 

In order to demonstrate the effective
ness of the support and limitation provid
ed by the total-contact TLSO, a series of 
flexion and extension films were ob
tained. 

Figure 13 is a standing lateral view in 
neutral in the total-contact TLSO. 

Figure 14 is a standing lateral view in 
forward flexion in the total-contact 
TLSO. 

Figure 15 is a standing lateral view in 
extension in the total-contact TLSO. 

These views were measured. No appre
ciable motion between T 8 and L 2 was 
demonstrated. 

Conclusion 

The "total contact" concepts of: 
1. repositioning of the lumbar spine. 
2. thoraco-lumbar distraction 
3. distribution of force pressures 

have been demonstrated relative to sup
port of certain unstable spine fractures. 

The "total-contact" TLSO can be ap
plied and worn while maintaining respect 
for patient immobilization and unweighting. Overall, it has proven to be a worth
while tool in the management of thoraco
lumbar spine fractures. 

Footnotes 

1Director of Orthotics, SUNY, Upstate Medical 
Center, Syracuse, New York. 

2Assistant Professor, Department of Orthopedic 
Surgery, SUNY, Upstate Medical Center, Syra
cuse, New York. 



Fig. 13. Standing lateral X-Ray view of Case No. 
1 in neutral total-contact TLSO. 

Fig. 14. Standing lateral X-Ray view of Case No. 1 
in forward flexion in TLSO. 

Fig. 15. Standing lateral X-Ray view of Case No. 1 
in extension in total-contact TLSO. 

3Orthopedic Resident, Department of Orthope
dic Surgery, SUNY, Upstate Medical Center, Syra
cuse, New York. 
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Thermoplastic Body Jackets for Control of 
Spine after Fusion in Patients with Scoliosis 

SIDNEY L . WALLACE, M.D. 1 

KARL FlLLAUER, C.P.O. 2 

W ith the introduction of thermo
plastics new applications and 

techniques are being sought for their uti
lization in spinal orthotics. One of the 
most recent applications is replacement 
of the plaster-of-Paris Risser body cast 
with a lightweight plastic jacket that has 
been developed and introduced by Dewey 
Friddle, C.P.O. , Greenville, South Caro
lina. 

The need for such a design which 
would provide stability, comfort, light
ness, cosmesis, allow the wearer hygienic 
care, and still fit properly during the 
course of treatment, seemed to be appar
ent. Our experience in the various designs 
used for scoliosis, kyphosis, and lordosis 
orthoses led us to our initial fittings of 
postfusion body jackets. Several designs 
and materials have been employed since 
our initial fittings. 

The Design 

Our present design consists of a two-
piece jacket molded from two to three 
millimeter-thick thermoplastic material, 
polypropylene or Subortholen, unlined 
(Fig. 1). Anteriorly it extends from the 
symphysis pubic to the sternal notch, with 
an opening for the breasts and posteriorly 
from the apex of the buttocks to the spine 
of the scapulae. The jacket is fabricated 
over a custom plaster cast of the patient 

and formed in two lateral shells overlap
ping anteriorly and posteriorly. The over
lapping feature permits adjustment for 
growth during the average wearing 
period of nine months. The shells are 

Fig. 1. Two-piece thermoplastic body jacket for 
control of spine after fusion. 



held together with Nyloplex rivets. Shoul
der straps connect the posterior and ante
rior section of the jacket. 

Because the jacket is designed to main
tain the postsurgical position, not nec
essarily to correct it further, cast modifi
cations are less drastic or severe than for a 
TLSO design. 

Plaster W r a p 

Both presurgical and postsurgical plas
ter molds have been employed. The pre
surgical impression is easier to take. 
When the cast is made postsurgically it is 
essential to compare the patient's cast to 
the achieved curve reduction and resul
tant increase in thoracic length. We have 
found that presurgical and postsurgical 
contours vary greatly and, hence, we now 
prefer the following technique. 

Our method for postfusion casting is 
simple and is performed in the patient's 
bed three to four days after surgery. 

While the patient is in a supine position, 
a cotton stockinet is applied carefully 
over the torso. The waist, ASIS, symphy
sis pubis, sternal notch, prominent ribs, 
and breasts are identified and marked 
with an indelible pencil (Fig. 2). 

Plaster splints, 8 to 15 layers in thick
ness, are applied extending from symphy
sis pubis to sternal notch and laterally to 
midline (Fig. 3). After the plaster has set 
the patient is "log-rolled" to a prone posi
tion. The thick anterior section mini
mizes distortion that might take place as 
the patient is rolled over. Vaseline is ap
plied to the edges of the plaster shell. The 
posterior section is applied to extend 
from the C-7 level to the gluteal fold and 
to overlap the anterior shell laterally by 
at least one inch. Five to eight layers of 
plaster are needed for this section. After 
the plaster has set, key marks are scribed 
onto the two halves, the posterior section 
is pried loose, and the stockinet cut for re-

Fie. 2. Prior to cast ingthe waist, ASIS. symphysis pubis, sternal notch, prominent ribs, and breasts are iden
tified and marked on the cotton stockinet that covers the torso. 



Fig, 3. Plaster splints, 8 - 15 layers in thickness, are applied to the anterior portion of the torso. 

Fig. 4, Key marks are inscribed on the edges of the two halves of the plaster after it has set so that proper 
alignment can be maintained when the cast is poured. 



Fig. 5. The modified cast. 

Fig. 6. Initial trimming of the orthosis is con
servative. 

moval of the posterior shell (Fig. 4). The 
patient is "log-rolled" into the supine 
position and the anterior half is removed. 

The sections are now realigned and se
cured together with plaster bandage. 
Cast modifications similar to those used 
in fabrication of a TLSO or a Milwaukee 
pelvic section are carried out (Fig. 5). 

Fabrication 
Depending on the material selected 

either drape forming or vacuum forming 
techniques may be used. Initial tr imming 
is conservative leaving the module long 
and untr immed for the breast area (Fig. 
6). We have found that for best results 
the module is applied to the patient and 
the desired trim lines are marked on the 

jacket. Donning the jacket is accom
plished by having the patient roll to one 
side and applying one section and then 
roll to the opposite side and applying the 
other section. The two halves are tempo
rarily held with tape (Figs. 7 and 8). 

Fitting 

The jacket is applied six to eight days 
after surgery over a cotton stockinet 
which can be removed for bathing. The 
jacket is taped together and worn for at 
least 24 hours, in order to allow for re
moval under a nurse's supervision if the 
initial fit requires alteration. The patient 
is allowed to sit and walk immediately 
with nurse supervision. Discharge is per
mitted one to two days after the delivery 
of the jacket and the tape closure is re
placed with Nyloplex rivets (Fig. 1). 



Fig. 7. Anterior view of orthosis being held in 
place with tape during fitting process. 

Fig. 8. Posterior view of orthosis being held in 
place with tape dur ing the fitting process. 

Results 

To date we have fitted more than 30 
postfusion jackets. We have employed 
various materials, with various thickness
es and trim lines, and have found certain 
advantages in Subortholen. This mate
rial lends itself well for this application 
due to its strength, malleability, and dur
ability. Early jackets were of two-milli
meter thick polypropylene that required 
vacuum-forming equipment. We feel 
that polypropylene's strength is satisfac
tory, but its workability does not compare 
to that of Subortholen for this use. 

Because a liner is not used, the patient 
may remove the stockinet without remov
ing the jacket and bathe. 

Clinically, our results are promising, 
and radiographically comparable to con
ventional plaster Risser casts. The weight 
difference between the Risser cast, about 
20 pounds versus a 2-pound plastic 
jacket, need not be elaborated upon. We 

currently feel that the advantages of this 
system far outweigh the few difficulties 
we have had. There are two primary 
problems that we still have to contend 
with: 1) the jacket tends to migrate super
iorly, and 2) several cases of heat rash 
have occurred, which we feel are the re
sult of inadequate ventilation. 

We intend to follow this report later by 
recording one-year postfusion results. To 
date we have been recording age, sex, 
casting technique (preoperative or post
operative), material used, thickness of the 
material, initial postoperative degree of 
curvature, and one year postoperative 
curvature for each patient. 

Footnotes 

1Sidney L. Wallace, M.D., Chairman, Depart
ment of Orthopedic Surgery, University of Tennes
see Memorial Hospital, Knoxville, Tennessee. 

2 Karl Fillauer, C .P .O. , Consultant, Department 
of Orthopedic Surgery, University of Tennessee 
Memorial Hospital, Knoxville, Tennessee. 



Electrical Power-Assisted Seat Lift: 
Is It Helpful? An Appraisal of Its Function 

J. B. REDFORD, M.D. 1 

W. S. BROKY, M.D. 2 

S. ZlLBER, Ph.D.3 

T his study was carried out to deter
mine the desirability of power-

assisted chairs for medical purposes. 
There seems to be wide public interest in 
such devices, especially among the geriat
ric population. Because these chairs are 
expensive, they could be a significant eco
nomic consideration in the provision of 
health care. 

A survey of medical literature reveals 
that power-assisted chairs to aid individ
uals with various disabilities in rising 
from seated positions have been manu
factured since 1939. Early models were 
experimental and designed for individ
uals with specific disabilities who had dif
ficulty in rising from a standard chair. 
Young, in 1949, described an early 
model of a power-assisted chair that was 
activated by springs (1). Another model 
had been used by a patient with muscular 
dystrophy ten years prior to Young's 1949 
report. At that time, there was no com
mercial manufacturer of power-assisted 
chairs. However, in recent years, there 
has been an increasing number of manu
facturers of motor driven, power-assisted 
chairs. At least three companies have ad
vertised in the United States medical and 
lay literature: Burke, Inc., American 
Stair-Glide, and Ortho-Kinetics, Inc. 
Whether the system is named power-as

sisted chair, elevating system, electri
cally-activated seat, and whether the spe
cific lifting mechanism is a pneumatic 
bladder or a linkage system, the goal is 
the same: to assist the disabled individual 
to rise by use of mechanically elevating 
seats. 

Automatic chairs are becoming in
creasingly popular among the public. 
Manufacturers and physicians claim that 
certain patients, such as those afflicted 
with arthritis, Parkinsonism, stroke, and 
other paralytic conditions, are benefited 
by the power-assisted chair seat. Our 
study was undertaken to verify, by experi
mental techniques, the claims of the 
manufacturer and reasons for acceptance 
by the public. 

Description of Chairs 

The chair, originally described by 
Young (1), resembled a dining room 
chair with a spring mechanism concealed 
in the arm rests. The seat tilted forward 
through a hinge located several inches in 
front of the chair at the seat level. In the 
lowered position, the seat gave an initial 
upward boost of about forty pounds, suf
ficient to allow the patient to arise with 
ease and the number of springs and ten
sion were varied to suit requirements of 



the individual patient. The present day 
electric models of elevating chairs vary in 
their lifting mechanisms and degree of 
angulation of lift in the elevated position, 
and have the same assisting lift concept 
as the mechanical chair described by 
Young. Some chairs simply tilt the seat 
cushion forward as the hinge is located at 
the lower front edge of the seat (Burke). 
Others, by means of a linkage system, 
raise the seat vertically a few inches be
fore significant tilting begins (Ortho-
Kinetics and American Stair-Glide). The 
Burke chair seat is elevated by a pneu
matic cushion. When activated, an elec
tric motor compressor combination fills 
an air bladder which gently lifts the cush
ion upward and forward. Control is pro
vided by a constant-pressure switch 
which, when released, stops the chair seat 
at any angle between horizontal and 
about 60 deg of angulation. A valve is 
used to control escape of the air from the 
bladder allowing the seat to return slowly 
to a lowered position. 

Ortho-Kinetic and American Stair-
Glide chairs have an electric motor and 
linkage system to elevate the seat. The 
linkage system can be adjusted to provide 
several degrees of angulation of the ele
vating seat to permit the user to select the 
most useful angle. A constant-pressure 
switch can stop the raising or lowering of 
the seat in any position and the angle of 
the seat back can be adjusted by a crank 
screw. These chairs rise slightly more rap
idly than the Burke chair and do not have 
the slow cushion descent of the Burke 
seat. All three of the chairs are made of 
various materials and different colors. 
They can be adjusted to fit persons with 
long or short legs by changing height. 

Methods 

Four methods of evaluation were used. 
1) Electromyography. Electromyog

raphy of selected thigh muscles was used 
to determine activity during rising and 

sitting. The electromyograph used was 
the TECA 4 with high speed paper re
cording. Muscles studies were made of 
the rectus femoris and vastus medialis, 
using surface electrodes. The rationale 
for this study was that reduction in mus
cle contraction during the lifting phase of 
the chair should reduce stresses on the 
knee joint. 

2) Angular Displacement of the Knee 
During Power-Assist. A goniometer sim
ilar to the one described by McLeod and 
Kettlekamp (2) was used at the knee. It 
consisted of an elastic knee support with 
medial and lateral hinged metal staves. A 
potentiometer measured movements of 
the knee joint in the sagittal plane, which 
were recorded on electrocardiographic 
paper. The rationale for this was that an
gular displacement of the knee should be 
increased by the seat lift without muscle 
assistance. 

3) Percentage Body Weight Shift 
Using an Electronic Scale. With a subject 
in the seated position, a recording of 
weight upon the feet is obtained as the 
subject is power-lifted and assumes the 
standing position. The weight upon the 
feet of a properly seated subject is 
approximately 12 percent of body 
weight. As the subject rises, the weight on 
the scale increases to 100 percent of body 
weight. The rationale for this study was 
that the greater the percentage of body 
weight shift by the chair, the less energy 
was needed by the patient to rise. The 
electronic scale to measure weight shift 
consisted of four force transducers and 
associated electronic circuitry to convert 
electrical energy into weight. Body 
weight shift upon the feet was calibrated 
in terms of percentage weight transfer of 
the subject during rising. Recordings 
were made on electrocardiographic 
paper. 

4) Survey of Patients Using the Chairs. 
This was a questionnaire and telephone 
survey of patients who had owned the 



chairs for at least two years, asking ques
tions regarding effectiveness in helping 
the disorder, mechanical problems en
countered, subjective opinion regarding 
appearance, controls, etc. Five hundred 
questionnaires were sent to randomly 
selected owners who bought the chair in 
1975, and thirty telephone calls were 
made on a random basis to purchasers 
living near Kansas City. 

Test subjects for the measurement 
methods were seven healthy adult male 
and female volunteers weighing between 
140 and 175 pounds. Electromyographic 
recordings from the front of the thigh, 
knee action and weight shift were all re
corded, having the test subject rise and 
lower himself in the chairs with and with
out the external power. Upper limbs were 
not used during the act of standing. Fig
ure 1 illustrates the recording system with 
the subject rising from the chair. 

Results 

1) Electromyography. Electrical activ
ity from anterior thigh during standing 
was recorded for all subjects. The volt
ages from the electromyographic record
ings were consistently 50 percent greater 
when the subject was rising under his own 
power than when assisted by the chairs. 
However, duration of the electromyo
graphic activity was several times longer 
when using motor-assist than when rising 
to stand unassisted. Significant electro
myographic recording still occurred after 
the motor stopped, indicating quadriceps 
muscles were required during the final 
phase of standing from all chairs. Elec
tromyographic results were similar in all 
chairs except for total duration of elec
tromyographic activity. Duration ranged 
from ten seconds for the seats with link
ages to thirty seconds for the pneumatic 
seat. 

2) Knee Goniometry. In the sitting 
position, the knee angle was such that the 
standing required exactly 90 deg of mo
tion to assume upright posture. The main 
result with power-assist was to help sub
jects extend through 15-40 deg of the 90 
deg required. This assistance occurred 
during the initial phase of the act. The 
remaining motion as noted by the elec
tromyographic recordings had to be 
achieved by the subject's own muscles. In 
regard to knee extenson, the Ortho-Kinetic chair performed better than the 
other two models as shown in Figure 2. 

3) Body Weight Shift on an Electronic 
Scale. Although the three chairs use dif
ferent mechanisms to shift body weight to 
the feet, the overall ability to actually ac
complish this was quite limited (Figure 
3). The chairs were capable of shifting 
the subject in such a manner that 15-30 
percent of his total weight was transferred 
to the feet when the motor completed its Fig. 1. Subject and recording system. 



cycle. Therefore, subjects had to perform 
the remaining of the 70-85 percent 
weight shift using their own muscles. 
Without assistance, the act of standing 
requires shifting somewhat less than 90 
percent of body weight. It takes one sec
ond for a subject to rise to a standing 
position unassisted. Motor-assisted chairs 
shifted weight over a period of fifteen to 
thirty seconds, as observed in this study. 

4) Survey of Users. Questionnaires and 
survey which was started late in the study 
had a very satisfactory response of 216 
(43.2 percent) out of 500. It was conduct
ed on patients who had purchased the 
Burke Chair in 1975. Those using the 
chair ranged from 21 to 99 years of age 
with a majority of 64.5 percent over the 
age of 60. Mean age was 72 years of age. 
The slightly higher ratio of females to 
males, 124:92, probably reflected the in
creased number of females in this age 
group. Most patients had used the chair 
for at least 24 months and some for up to 
33 months. We found the commonest 
reason for purchase of the chair was ar

thritis, 131 out of 215, or 60.7 percent. 
This was closely followed by patients with 
Parkinsonism, stroke and fractures as 
shown in table 1. It is notable that four 
major disease categories, arthritis, Par
kinsonism, stroke and fractures of the 
lower limb accounted for almost all of the 
users. Although 42, or 20 percent, re
ported multiple medical problems, pre
sumably these four major disorders ac
counted for the primary reason for pur
chase in almost all cases. 166, or 76.8 
percent of the respondents were still using 
the chair. The usefulness of the chair was 
reflected in how frequently the patients 
were using it, as also shown in Table 1. 
Those not using the chair were mostly 
patients who had died or had improved in 
their medical condition. Very few were 
not using it because of dissatisfaction and 
this was reflected in some very favorable 
comments. Actually, only four out of the 
entire survey said that the chair was un
desirable. 

A telephone survey produced a very 
similar result. 14 out of 30 randomly se-

Fig. 2. Goniometer study Fig. 3. Weight-shift study 



lected patients were reached by telephone 
and diagnoses were similar as shown in 
Table 1. Ten of these patients were using 
the chair frequently and were very favor
ably impressed. 

Other comments from the survey were 
of interest. Mechanical or service prob
lems were only mentioned by three pa
tients on both surveys. Many commented 
favorably on the benefit to family as it as
sisted the aged relative in keeping him 
more mobile and less assistance was 
needed in his care by the family. 

Discussion 

This study was carried out to deter
mine the value of these chairs as a medi
cal piece of equipment rather than a spe
cialized piece of furniture or special gad
get. In determining the effects of the 
chairs, it was important to make a com
parison between mechanical chairs and 
normal chairs when standing without as
sistance. Goniometry tracings (top of Fig
ure 2) suggest a smooth, rapid, unla
bored knee motion during normal stand
ing. The efficient way of rising unassisted 
requires a center of gravity to move for
ward with feet placed slightly under the 
chair, one slightly ahead of the other. 
The individual then bends forward from 
the hips, placing the center of gravity 
over the feet and then rising by contract
ing extensor muscles. Sitting is the reverse 
of this, but in addition requires the hip 
and knee extensor muscles to exert undue 
stress on the knee joints. Smidt (3) points 
out that shear forces on the knees are 
probably maximal when the flexed knee 
is loaded as during rising or sitting down. 
Thus, it might be particularly important 
to unload the painful knee of the arthritic 
patient during the first phase of standing. 
This would be one purpose in using the 
power-assisted chair as it could encour
age the arthritic to stand up more often. 

There are other acts of motion, when 

standing and sitting, which can modify to 
some degree lower limb joint motion and 
muscle action and duration of transfer. 
These motions include head positioning, 
upper limb assistance, arm positioning, 
back extensor muscle contraction, and 
ankle motion. Any abnormal move
ments, as in spasticity or ataxia or lack of 
certain movements as in joint ankylosis 
will change the act of sitting and rising, 
hampering these maneuvers. A power-
assisted chair might assist or substitute 
for these trunk and arm motions. 

In normal sitting, these chairs provide 
assistance of less than 30 percent of the 
actual standing and only one-third of the 
decrease in the knee movement required 
for rising. Three quantitative studies con
cur with our personal observations on 
motions that normal subjects undertake 
to complete the action of standing. Elec
tromyographic studies, when the power-
assisted chair is used, indicated the max
imum level of quadriceps contraction is 
lower than when standing unassisted. 
Since it is stress across the knee joints 
which produces pain in arthritis, this sug
gests that slow speed of sitting allowed by 
this chair may also be important in the 
arthritic. The results of the knee goniom
etry study shows that the knee motion is 
possibly helped more than percentage of 
weight shift. This would also suggest that 
patients with arthritis of the knee would 
benefit from these chairs. 

The Body Weight Shift Transfer Study 
indicated that weight is not significantly 
shifted by the mechanical action. There
fore, patients with significant paralysis 
might not complete the final weight shift 
necessary to stand when using these 
chairs. That is, such patients still need 
muscle contraction to complete the mo
tion. One might conclude that arthritic 
patients would gain more from using 
these chairs than paralyzed patients. Al
though our clinical experience with para
lyzed patients and these chairs has been 



limited, we have a definite impression 
that patients with serious leg paralysis did 
not feel the chairs were particularly 
helpful. 

The survey of users did not confirm or 
seem to respond with our attempt to 
quantitate the assistive functions of the 
chair. In general, those responding were 
very enthusiastic about the chair. As 
might be expected, the largest users of 
the chair are patients with arthritis. It 
seems, in some instances, the chair may 
serve as a stimulus to further exercise to 
the patient. Some patients with fractured 
hips, for example, stopped using the 
chair's assisting feature as strength re
turned in their thigh muscles following 
the fracture. 

Although the survey could be criticized 
for its incompletion, in our opinion 216 
replies out of 500 is an acceptable re
sponse from this type of mailed question
naire. Further studies may be indicated 
to find out the appeal of these chairs such 
as the importance of initiating motion or 
psychological factors. Subjective reaction 
by the patients and staff in the Rehabil
itation Medicine Department were that 
the Burke Chair seemed to take longer to 
elevate but had the desirable feature of 
lowering the patient slowly. The Amer
ican Stair-Glide Chair was perhaps a 
little more versatile and quieter than the 
other two. Of the three chairs, the Ortho-
Kinetic Chair was the best as far as the 
actual assistance with knee angle correc
tion, but it was considered the least desir
able as it was quite noisy and did not have 
as attractive an appearance as the other 
two chairs. 

Conclusions and Summary 

Measurements made in this study did 
not support the claims of the manufac
turers that their chairs have a very signif
icant effect in assisting certain categories 
of patients rising from the sitting posi
tion. Probably, the most significant help 

is in two categories of patients—those 
with arthritis and Parkinson's disease 
and, according to the survey, those with 
lower limb fractures and strokes also find 
them useful. The power-assisted chairs 
relieve stresses on the knee during early 
standing for the arthritic. They presuma
bly initiate motion for the Parkinson's 
disease patient who has great difficulty 
adjusting the center of gravity over his 
base of support. We would stress that the 
chairs are most effective when they are in
dividually fitted. Because persons vary in 
height and weight, suppliers should make 
proper measurements to insure optimal 
sitting on the seat for the users. As there 
are such differences between the observed 
mechanical effects and the acceptance by 
the users of these chairs, further studies of 
psychological effects or simply the initia
tion of motion provided by the lift in 
these chairs needs to be further investi
gated. 
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TABLE I 
Response to Mail Survey of Chair Users—216 of 500 Questionnaires. 
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The Diabetic Patient: Orthotic Considerations 

EDWARD P. VANHANSWYK, C.O., B.S.1 

T he orthotist plays an important role 
in the care of the diabetic patient, 

especially in the treatment of the major 
complications presented by the insuffi
cient vascularity and neural function 
associated with diabetic neuropathy. 
These diabetic complications, including 
muscle weakness of the extremities and 
decreased protective sensation of the skin 
and joints of the foot, require expert or
thotic management. 

History of Diabetes 
That diabetes is caused by the inability 

of the pancreas to produce the natural in
sulin needed for proper body metabolism 
is perhaps the one fact agreed upon by 
most authorities in the literature. 

Controversy remains on most all other 
areas, including etiology and treatment, 
and, although diabetes has been recog
nized for centuries, these controversies 
still exist. 

The name "diabetes" was first intro
duced by a Roman physician, and ac
counts of the disease were recorded as 
early as 1500 B.C. While references to 
diabetes mellitus in early medical writing 
are few, it is not surprising, in view of the 
late-in-life onset of the disease and the 
short life expectancy in early times. 

Clinical interest in the complications of 
diabetes began in the late 19th century, 
with the increasing age of the population 

and the development of clinical biochem
istry. 

The discovery of insulin in 1921 al
lowed the successful treatment of acute 
manifestation of the disease, and al
though this development offered hope to 
those affected, it also presented a greater 
survival rate of the diabetic population 
and a greater preponderance of diabetic 
complications. 

Prior to 1921, the average duration of 
life after onset of diabetes, was 1.3 years 
for those with onset under age 10; 2.7 
years for those with onset between ages 10 
and 19; and 4.3 years for those with onset 
between ages 20-29. In contrast, 
comparison figures in 1968 were 29.8, 
26.7, and 27.2 years, respectively (1). 

However, almost 60 years after the de
velopment of insulin, the exact cause of 
the disease is still unknown, even though, 
in the last two or three decades, interest 
in diabetes and recognition of related 
physical and social problems have been 
greatly intensified. 

It is estimated that in the U.S. at least 2 
percent of the population, or 4,000,000 
people, have diabetes. It is estimated fur
ther that in the U.S. probably 50,000,000 
persons now living, either have diabetes, 
will develop diabetes, or have a diabetic 
relative. 

The impact of the disease as a public 
health problem becomes more apparent 



when one considers the medical and 
social complications of long term dia
betes. These complications lead to 
marked disability due to involvements in 
the brain, eyes, heart, kidneys, and the 
limbs. 

Classifications of Diabetes 

Diabetes can be classified into two dis
tinct types, I, Hereditary and II, Non-
Hereditary, with the hereditary classifi
cation the most predominant. The non-
hereditary type can be broken down fur
ther into juvenile and adult types. 

Juvenile Onset 

The growth or juvenile onset type is un
stable from the beginning. The onset is 
often abrupt, usually with diabetic coma 
as the first indication of the disease. This 
type of diabetes is prone to ketoacidosis 
(the inability of the body to overcome the 
disruption in metabolism), and is depen
dent on insulin for control. 

Adult Onset 

The maturity or adult onset type is by 
contrast stable and more difficult to diag
nose immediately, or even to establish a 
date of onset, which usually occurs after 
age 40. Coma and keto-acidosis is usually 
achieved by dietary restriction, with or 
without insulin. 

The slow onset of the disease must be 
recognized and treated, and satisfactory 
control is dependent upon patient under
standing and cooperation. The relative 
mildness of onset is at times the forewarn
ing to development of other major char
acteristic complications. 

Diabetic Complications 

There are three major characteristic 
complications, a) diabetic retinopathy, 
b) nephropathy, and c) neuropathy. 

Diabetic retinopathy, or vascular dis
ease of the retina, is one of the more seri
ous complications of diabetes. It is esti

mated that 2 percent of the diabetic 
population suffers blindness due to ret
inopathy. There is no known cure, and 
the pathogenises of the condition remains 
obscure. 

Diabetic nephropathy, or renal vascu
lar disease, is also a serious complication, 
and the resultant kidney dysfunction is a 
cause of death in diabetics. 

Diabetic neuropathy, or vascular insuf
ficiency and derangement of metabolism 
in the peripheral nerves, can lead to cata
strophic complications of diabetes. These 
are the complications which especially 
lend themselves to Orthotic/Prosthetic 
management. 

Diabetic neuropathy is a common 
name for several disorders of the periph
eral nervous system. The conditions in
volving the lower limbs include: 1) poly
neuropathy, 2) mononeuropathy, 3) ar
thropathy, 4) amyotrophy, and 6) dia
betic cold feet. 

1. Polyneuropathy, the most common 
variant of diabetic neuropathy, begins 
with sensory impairment, in a stocking 
effect (beginning at the feet and moving 
upward), followed by numbness and stiff
ness of the limb. Motor symptoms, weak
ness, poor proprioception, and trophic 
changes including Charcot joints, also 
occur. 

2. In mononeuropathy, the nerve most 
frequently involved is the common pero
neal. 

3. In arthropathy, both sensory and 
autonomic nerves of the joint are in
volved. A variety of changes occur in the 
joint, initially painful but later with pain
less destructive lesions. 

4. Anhidrosis, a specific syndrome in
volving the autonomic nerves, causes ex
cessive sweating over the upper body, but 
a total absence of sweating below the 
waist resulting in dry, cracking feet and 
legs. 

5. Amyotrophy, with the occurrence 
of proximal muscle weakness of the lower 



limbs associated with extensor-plantar re
sponse. Pain, weakness, and weight loss, 
but without objective sensory loss occurs 
in the iliopsoas and quadriceps group. 

6. Diabetic cold feet, an early mani
festation of an alteration of symphatic 
control of the blood vessels, marked by 
bluish lower limbs. 

In general, the outlook for recovery 
from the various forms of diabetic neu
ropathy varies. Although mild motor 
weakness and slight insensitivity persists, 
complete recovery from polyneuropathy 
is expected. On the whole, recovery from 
mononeuropathy is also expected, al
though when severe, collateral circula
tion may not be adequate. The outlook is 
less than satisfactory for amyotrophy. 
While recovery of clinical function may 
take a few years, the neuropathic foot re
mains insensitive and the Charcot joint 
suffers recurrent t rauma, and the outlook 
is poor. 

Treatment 

Treatment of diabetic neuropathy is 
based mainly on relief of symptoms, with 
measures taken to prevent increased com
plications. Continued control of the dia
betes by diet and appropriate doses of in
sulin are necessary, and during the acute 
and painful phases of mononeuropathy 
and amyotrophy, bed rest and passive ex
ercises are helpful. 

It is in the postacute stages that or
thotic management is necessary. Insensi
tive feet, Charcot joints, and muscle 
weakness, are all complications of dia
betic neuropathy requiring orthotic man
agement and treatment. 

Insensitive Feet 

The major complication, and perhaps 
the most significant orthotic considera
tion in diabetic neuropathy is decreased 
protective sensation of the foot. 

Hemodynamically poorly placed and 

requiring an accurate monitoring of 
blood flow by the sympathetic and para
sympathetic nervous systems, the foot also 
requires the assistance of a normally 
functioning muscular system to insure re
turn of the blood to the body. The foot is 
exposed repeatedly to t rauma by fre
quently being brought into contact with 
the ground, and therefore requires an 
adequate sensory system for protection. 
Finally, it is farthest away from the cen
tral nervous system and, therefore, has to 
maintain the longest supply lines for these 
functions. These motor, sensory and au
tonomic systems are all at a disadvantage 
in the foot, and nerve fibre damage can 
easily combine with circulatory distur
bances to produce complicated lesions. 

A clinical classification of foot lesions 
has been described by Dr. F. William 
Wagner, Jr. , Co-Chief of the Diabetic 
Surgical Services at Rancho Los Amigos 
Hospital (2). The classification from po
tential breakdown to total foot destruc
tion is defined in six grades (Fig. 1). 
Starting at grade 0, a condition of bony 
prominence and pressure points, but 
without open skin lesion, through grade 
5, a condition of whole foot gangrene. 

Considerable success in treating grades 
0, 1, and 2 conservatively, without ampu
tation, is described by Dr. Wagner. Par
tial success in treating grades 3 and 4 was 
achieved by healing the lesion and there
by preserving the foot for orthotic man
agement. Of a total 151 patients evenly 
distributed through grades 0-5, 107 were 
healed short of Symes amputation. 

Healing Cast 

The use of protective plaster casts is 
one conservative method of treatment 
(Fig. 2). 

In the diabetic foot, tissue breakdown 
is caused by unappreciated t rauma. Ex
cessive pressure or intolerable shear 
forces traumatize insensitive skin and 



cause tissue breakdown. Inflammation 
and edema prevent the body's own vas
cular healing process from taking place. 

When arteriosclerosis or other contra
indications such as undrained abscesses 
can be ruled out, or can be drained by 
surgery or treated with antibiotics, cast 
treatment can be started. 

The function of the cast is to allow 
walking or other physical activities with
out added t rauma. The encapsulation by 
the plaster cast results in a reduction of 
edema. The constant stress over a broad 
area not only controls the edema, but 
also helps to mature the affected tissue, 
and encourages faster wound healing. 

Diabetic Foot Wear 

When healing takes place, the Plastazote "forgiving" shoe is prescribed. 

The Plastazote shoe (Fig. 3) construct
ed of the "forgiving" Plastazote insole 

and moulded Plastazote upper is com
bined with various heel and sole modifi
cations to allow walking contact with the 
ground, without excessive t rauma to the 
newly healed lesion. 

The Plastazote insole, moulded to the 
foot or to a plaster cast, protects the in
sensitive, thin-skinned bony prominences 
of the plantar surface, while the molded 
Plastazote upper reduces pressure to the 
uneven dorsal surface of the toes and 
foot. Modifications consistences of the 
"SACH" heel, and metatarsal or rocker 
bars reduce t rauma and excessive pres
sures when the patient walks. 

A ready-made type of Plastazote shoe is 
available from Apex, 2 and the custom 
fabricated type as described by Guilford 3 

can be used. 
The depth inlay 4 or extra depth shoe 5 , 

one which can accommodate a contoured 
Plastazote insole without compromising 
the dorsal surface of the toes and foot, is 
also used after healing of the lesion. 

Fig. 1. The natural history of the breakdown of the diabetic foot (1). 



Fig, 2, Plaster casts to protect the foot is one conservative method of treating the diabetic foot. 

Fig. 3, The Plastazotc shoe 



Fig. 4 . X-Ray views of Charcot joints. 

Extreme care is taken in the fitting and 
modification of footwear for diabetics 
with potential for, or healed, foot lesions. 
It is important that the patient be includ
ed in this effort, and made aware of his 
specific foot and footwear problems. 

Diabetic Foot Care 
Daily foot hygiene is mandatory and 

must be encouraged. Mild soap and 
warm water are used. Complete drying of 
the skin, especially between the toes, and 
square toenail trimming are mandatory, 
as well as close inspection of skin for blis
ters and pressure areas. 

Periodic re-evaluation of the foot, 
shoe, and shoe modification will insure 
proper continued orthotic management. 

Charcot Joints 

A second complication responding to 
orthotic management is Charcot joint 
disease, usually in the ankle and foot, and 
is the result of recurrent trauma unappre
ciated because of diminished propriocep
tion. The actual change in the joint is an 
exaggerated form of degenerative arthri
tis, instability, and swelling (Fig. 4). 

Treatment is by support, unweighting, 
and protection from stress and further in-



jury. Orthotic protection of the distal 
joints of the foot requires the shoe modifi
cation, rigid sole and /o r rocker bar. A 
Plastazote insole may also be used. 

Orthotic management for protection 
of the ankle joint and proximal joints of 
the foot requires an AFO with a patella-
tendon bearing area (Fig. 5). 

Special care in design and fabrication 
is necessary because of the neuropathic 
complications presented by the diabetic 
patient. 

1. Foam rubber is molded carefully 
over the patella tendon bridge and prox
imal contours to provide protection over 
the tibial crest (Fig. 6). 

2. The trimlines at either malleolus 
must be sufficient to maintain rigidity in 
the flexion-extension plane, and to cover 
totally each side to maintain medial-lat

eral stability. Plastazote padding is used 
to prevent pressure to insensitive skin, 
and added or removed to accommodate 
changing contours and edema (Fig. 7). 

3. A Plastazote insole is also incorpo
rated in the moulding of the plastic to 
protect the insensitive and bony promi
nences of the foot. 

4. A depth shoe or Plastazote shoe is 
used to accommodate the added inner 
soles without causing pressure to the dor
sum of the foot and toes. 

Muscle Weakness 
A third complication in diabetic neu

ropathy is muscle weakness of the lower 
limb. Involved are the iliopsoas muscle 
and quadriceps group proximally, and 
the anterior peroneals below the knee. 
The involvement is usually isolated, prox-

Fig. 5. An AFO with the patellar-tendon-bearing 
feature for treatment of Charcot joint. 

Fig. 6. Plastic foam is molded carefully over the 
patellar-tendon bridge and the proximal contours 
of the AFO to provide protection over the tibial 
crest. 



Fig. 7. Plastazote is used to prevent excessive pres
sure over insensitive skin in the AFO. 

imal or distal, and is unilateral. 
With a proximal muscle weakness, the 

orthosis of choice is dependent on many 
variables, but sufficient involvement of 
the quadriceps to cause knee instability 
requires a knee-ankle-foot orthosis 
(KAFO). 

When the involvement is isolated to the 
peroneals resulting in a "drop foot", an 
AFO is sufficient. 

The sensory involvement in the 
diabetic must be kept in mind during 
fabrication. Insensitive areas around the 
ankle and especially the plantar surfaces 
of the foot must be recognized and pro
tected with adequate contours and/or 
Plastazote padding and insoles. 

Conclusion 

An overview of diabetes and the orthot
ic considerations of the diabetic have 
been presented. 

We would re-emphasize that diabetes is 
an enormously complicated disease and 
carelessness or mistreatment can have ca
tastrophic end results. The possible deva
stating problems of the diabetic patient 
demand knowledgeable orthotic manage
ment. 

Footnotes 

1Clinical Instructor, Dept. of Orthopaedic Sur
gery and Director Orthotics Research & Educa
tion, College of Medicine, State Univ. of New 
York, Upstate Medical Center, Syracuse, N.Y. 

2Apex Foot Products, Corp., 200 Forest Avenue, 
Englewood, N.J. 07631 

3Guilford, Arthur, C.O., Suite E, 19437 Mount 
Langley St., Fountain Valley, California 92708 

4Alden Shoe Company, Taunton St., Middle-
borough, Mass. 

5Miller Shoe Company, 4015 Cherry St., Cincinatti, Ohio 
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NEW PUBLICATIONS 

The Psychological Rehabilitation of the 
Amputee, Lawrence W. Freidmann, 
M.D., F.A.C.A., F.I.C.A., Charles C. 
Thomas, Springfield, 111. 1978-157 
pages with Bibliography and Index 

Dr. Friedmann, a psychiatrist, has 
spent many years in clinical practice in 
and around New York City. This book is 
a result of his experience, a survey of the 
literature, and interviews with patients. 
While it undoubtedly would have bene
fitted from tighter editing, it is quite 
readable and largely free of the murki-
ness and illegibility that, in this reviewer's 
opinion, mars many psychological and 
sociological works. Based on a fount of 
practical experience and written in lan
guage free of jargon, it should be of inter
est to many who participate in the treat
ment of amputees. 

The book opens with a brief chapter 
that sketches out the attitudes of various 
societies and ages towards amputation 
and amputees which we are heir to. It 
concludes with two chapters of the phan
tom limb sensation and the treatment of 
phantom pain. The book is perhaps most 
successful in detailing the reactions of in
dividuals to pre- and postamputation 
events and the subsequent rehabilitation 
period. There is a wealth of practical in
formation that describes methods of deal
ing with the patient during this often
times difficult period of adjustment. All 
experienced clinicians will almost cer
tainly identify aspects of himself and of 
his patients in this section. It should serve 

as a useful and interesting medium of 
personal reappraisal towards the rehabil
itation process. Particularly welcome is 
the stress on viewing amputation in a pos
itive light and the need for instilling this 
belief. Shorter chapters discuss rejection 
of prostheses by amputees and the ques
tion of the child amputee and his family. 

More difficult and perhaps controver
sial is the chapter covering the question of 
the amputee's role in society and society's 
acceptance of the amputee. The tone is 
pessimistic and rather troubling. While 
the situation may indeed be dark, it 
should perhaps be seen in another 
proportion. Much that is negative seems 
to be written of upper-limb amputees 
who represent a minority of amputees. 
Moreover, upper-limb amputees are 
more readily identified as such than 
lower-limb amputees. If the price of such 
stigmatization is indeed so heavy, then 
maybe there needs to be a reconsidera
tion of the current prescription philoso
phy that stresses function over cosmesis 
and hooks over hands. 

CHARLES H . PRITHAM, C.P.O. 

Bulletin of Prosthetics Research 
(BPR 10-30, Fall 1978) 

The Office of Technology Transfer of 
the Veterans Administration announces 
the availability of the Fall issue of the 
Bulletin of Prosthetics Research (BPR 



10-30). This issue contains 301 pages and 
128 illustrations, and is available from 
the Government Printing Office, Wash
ington, D.C. 20401 for $4.00 postpaid for 
delivery in the United States. 

Featured in this issue: 

Articles 

Editorial: Rehabilitative Engineering—A 
New Era 

V.L. Nickel 
Pattern-Recognition Arm Prosthesis —A 
Final Report 

R. Wirta, D.R. Taylor, and F.R. Fin-
ley 
A detailed historical review of research 
utilizing myoelectric signals to control 
an above-elbow prosthesis. This re
search occurred at Temple University 
and Moss Rehabilitation Hospital be
tween 1963 and 1978, and proved that 
control of an above-elbow prosthesis 
was possible with virtually no training 
and little conscious effort by the am
putee. 

A Device Designed to Approximate Shear 
Forces on Human Skin 

D.W. Lewis and W.B. Nourse 
A demonstration of the manner in 
which fluidics technology could solve 
some of the problems that have ham
pered efforts to quantify the forces in
volved in the formation of pressure 
sores. 

Mobility Devices 
L.W. Farmer 
An historical survey of the field of mo
bility devices for the blind, from the 
simple wooden cane to the latest of the 
electronic travel aids. In addition to its 
completeness, this article is notable for 
its attention to the mobility problems 
of the multipli-handicapped blind 
person. 

VA Prosthetics Center Research 

Report —A. Staros and E. Peizer 

Highlights of Other VA Research 
Programs 
Prosthetics —Edited by E.F. Murphy . . . 
Sensory Aids —Edited by H. Freiberger. . 

Departments 
Notes and News 
Recent Patents 
Publications of Interest 
Calendar of Events 

General Information 

Regulations require remittance in ad
vance of shipment of publications, either 
by check or money order payable to the 
Superintendent of Documents. 

With the exception of specially priced 
publications, a discount of 25 percent is 
allowed on purchases of 100 or more cop
ies of a single publication. 

To Non-U.S. Customers: 

International mailing regulations re
quire special handling for which we 
charge an additional 25 percent of the 
total cost of the order. Remittance is re
quired in advance of shipping by draft on 
a United States or Canadian Bank, by 
UNESCO coupons, or by International 
Postal Money Order made payable to the 
Superintendent of Documents. These or
ders are mailed via surface mail unless 
funds are sent to cover airmail postage. 
Foreign currency or checks will not be ac
cepted. All orders must be in English. 

Back issues of the Bulletin of Prosthet
ics Research still available are: 



Stock No. Date Issue No Price 

051-000-00127-3 
051-000-00123-1 
051-000-00117-6 
051-000-00113-3 
051-000-00108-7 
051-000-00099-4 
051-000-00088-9 
051-000-00085-4 
051-000-00082-0 
051-000-00077-3 

Fall 1978 
Spring 1978 
Fall 1977 
Spring 1977 
Fall 1976 
Spring 1976 
Fall 1975 
Spring 1975 
Fall 1974 
Spring 1974 

(BPR 10-30) 
(BPR 10-29) 
(BPR 10-28) 
(BPR 10-27) 
(BPR 10-26) 
(BPR 10-25) 
(BPR 10-24) 
(BPR 10-23) 
(BPR 10-22) 
(BPR 10-21) 

4.00 
4.00 
5.00 
3.50 
4.00 
3.90 
3.50 
4.25 
5.50 
S.95 

BPR 10-30, and other issues still in reg
ular stock, should be ordered from the 
Superintendent of Documents. 

For issues no longer available from the 
Superintendent of Documents, or for re
productions of single articles needed for 
study or research, write: Editor, Bulletin 
of Prosthetics Research, c/o Office of 
Technology Transfer, 252 Seventh Ave
nue, New York, N.Y. 10001. 



CLASSIFIED ADVERTISEMENTS 

Member—First 35 words - $24.00 (minimum). Additional words $1.00 each. Non-member— 
First 35 words - $36.00 (minimum). Additional words $1.50 each, (a word consists of 5 char
acters). Mail Addressed to National Office forwarded unopened at no charge. Classified Ad
vertisements are to be paid in advance; checks should be made payable to AOPA. Send to: 
Editor, AOPA Almanac, 1444 N St., N.W. Washington, D.C. 20005. No classified ads will be 
taken by phone. 

TECHNICIANS WANTED—Large mod
ern facility seeks experienced Orthotic & 
Prosthetic Technician. Excellent salary & 
fringe benefits. Replies confidential. Florida 
Brace & Limb, 2503 Swann Ave., Tampa, 
FL 33609 813-870-3322. 

CERTIFIED PROSTHETIST, CERTI
FIED ORTHOTIST—Benefits include 
health & dental insurance, life insurance, re
tirement plan, paid vacation and all major 
holidays. Salary open. Replies confidential. 
E.H. ROWLEY COMPANY, INC. 
11330 Woodward Ave. 
Detroit, Mi 48202 

TEACHING POSITION—The Division of 
Orthotics-Prosthetics, Department of Re
habilitation Medicine has a faculty position 
open to a certified practitioner. Salary is ne
gotiable depending on experience and ability. 
Fringe benefits. In addition to teaching in the 
baccalaurete P&O curriculum there is in
cluded clinical responsibilities in the univer
sity and affiliated hospitals. Send curriculum 
vitae to: Bernard C. Simons, C.P.O., Head, 
Division of Prosthetics-Orthotics, RJ-30, Uni
versity Hospital, Seattle, Washington, 98195, 
(206) 543-7272. 

UNIVERSITY OF WASHINGTON IS AN 
EQUAL OPPORTUNITY/AFFIRMATIVE 
ACTION EMPLOYER 

PROSTHETIST-ORTHOTIST—Cer t i 
fied or board eligible. Salary commensurate 
with experience plus benefits. Call or send 
resume-Robert Doran, CPO, (213) 988-
0033, 15230 Burbank Blvd., Suite 103, Van 
Nuys, Ca 91411. 

ORTHOTICS/PROSTHETICS PRO
FESSIONALS—Management, administra
tive and staff positions available nationwide. 
Variety of opportunities in hospitals, private 
industry and education. No fee to applicant. 
Send resume to: 
T.F. Sampson Associates, Inc. 
3000 Turtle Creek Plaza, Suite 202 
Dallas, TX 75219 

FOUR YEAR OLD PROSTHETIC/OR-
THOTIC FACILITY—going on five and 
getting so big owner would like a little more 
freedom. Located in Northwest with many 
favorable physicians referring. AOPA, Box 
9791, 1444 N St., N.W. Washington, D.C. 
20005. 

CERTIFIED ORTHOTIST—Immediate 
position available for a Certified or board 
eligible Orthotist to join established Ortho
tic Laboratory located in a large teaching 
hospital. Opportunity to participate in a dy
namic multidisciplinary treatment program 
covering all age groups. Send resume includ
ing salary requirements to: 
Douglas A. Inman 
Administrator, Rehabilitation Services 
University of Wisconsin Hospital and Clinic 
600 Highland Avenue 
Madison, WI 53792 
We are an Affirmative Action Equal Oppor
tunity Employer. 

P R O S T H E T I S T / O R T H O T I S T / T E C H -
NICIAN—Certified/Board Eligible. Com
petitive Salary plus Benefits. Progressive Or
ganization-Excellent Facilities-Beautiful Year 
Round Climate. Call or send resume. Tom 
Shugart, 3650 Clairemont Dr., San Diego, 
Ca. 92117, (714)276-6558. 



INFORMATION FOR AUTHORS 
ORTHOTICS AND PROSTHETICS 

INVITES THE SUBMISSION OF ALL ARTICLES AND MANUSCRIPTS 
WHICH CONTRIBUTE TO ORTHOTIC AND 

PROSTHETIC PRACTICE, RESEARCH. AND 
EDUCATION 

All submitted manuscripts should include: 
1. THE ORIGINAL MANUSCRIPT AND TWO COPIES. If possible, the duplicate manuscripts 

should be complete with illustrations to facilitate review and approval. 
2. BIBLIOGRAPHY This should be arranged alphabetically and cover only references made in 

the body of the text. 
3. LEGENDS. List all illustration legends in order, and number to agree with illustrations. 
4. ILLUSTRATIONS. Provide any or all of the following: 

a. Black and white glossy prints 
b. Original drawings or charts 

Donof submit: 
a Slides (colored or black & white) 
b. Photocopies 

PREPARATION OF MANUSCRIPT 
1. Manuscripts must be TYPEWRITTEN, DOUBLE-SPACED and have WIDE MARGINS. 
2. Indicate FOOTNOTES by means of standard symbols (*). 
3. Indicate BIBLIOGRAPHICAL REFERENCES by means of Arabic numerals in parentheses (6). 
4. Write out numbers less than ten, 
5. Do not number subheadings. 
6. Use the word "Figure" abbreviated to indicate references to illustrations in the text (. . . as 

shown in ^gTnjJ 

PREPARATION OF ILLUSTRATIONS 
1 Number all illustrations. 
2. On the back indicate the top of each photo or chart. 
3. Write the author's name on the back of each illustration. 
4. Do not mount prints except with rubber cement. 
5. Use care with paper clips; indentations can create marks. 
6. Do not write on prints; indicate number, letters, or captions on an overlay. 
7. If the illustration has been published previously, provide a credit line and indicate reprint 

permission granted. 

NOTES: 
—Manuscripts are accepted for exclusive publication in ORTHOTICS AND PROSTHETICS 
—Articles and illustrations accepted for publication becomethe property of ORTHOTICS AND 

PROSTHETICS. 
—Rejected manuscripts will be returned within 60 days. 
—Publication of articles does not constitute endorsement of opinions and techniques. 
—All materials published are copyrighted by the American Orthotic and Prosthetic Associa

tion. 
—Permission to reprint is usually granted provided that appropriate credits are given. 
—Authors will be supplied with 25 reprints. 



FOR FIT & COMFORT OUR FAMOUS ROVER 
"THE BRACE SHOE" 

• LEATHER SOLE & HEEL 
• LONG COUNTER 
• EXTRA STRONG STEEL SHANK 
• GOODYEAR WELT CONSTRUCTION 

Sizes: 5-12 in varying widths, 
leather upper. 
Colors: Black, White, Beige, 
Blue, Green & Taupe Gluv. 
Brown Demi-Llama 

Other Patterns Also Available 
For Brace Work 
Please Send For Our In Stock Catalog 

DREW SHOE COMPANY 
252 Quarry Road 

Lancaster, Ohio 43130 

NEWSLETTER . . • Prosthetics and Orthotics Clinic 
A quarterly publication providing the means for interdisciplinary discussion among physicians, therapists, 
and practitioners Its eight pages contain important articles, spirited dialogue, and a sense of shared discov
ery, making it a valuable publication. 

Enclosed is my check for $8.00 for a 1 -year subscription to the Prosthetics and Orthotics Clinics Newsletter. 
(Foreign Subscription Price is $9.00) 

Mail to: 
AAOP 
1444NStreet, N.W. 
Washington, D.C. 20005 

Name 
Address 
City Slate Zip 



We maintain one of the largest inventories of Orthotic 
and Prosthetic leather parts of any laboratory in the 
U.S.A. Write for our free catalog. Or better yet, call us 
today. 

W A S H I N G T O N 4 0 P a t t e r s o n s t , n.e. 
D R n Q T H F T i r WASHINGTON, D.C. 20002 r n U o I H E I I U (202)789-0052 

SUPPLIES 



m m wants to feel and look like a 
woman. Truform knows that... and 
offers the Thyself 100% silicone 
breast prosthesis and areola-nipple 
for that special woman. 

The world's foremost bio-
engineers of silicones have scien
tifically designed the Thyself for 
maximum comfort and durability. 
Thyself is made with a new. non-oily 
high performance silicone gel en
cased in a smooth silicone elasto
mer skin. A base seam assures 
dimensional stability... most 
important in a natural, weighted 
prosthesis. Eight years of clinical 
testing have shown that a seamed 
breast prosthesis is less likely to 
roll away from the chest wall, mold 
improperly, collapse in the bra cup 
or lose its shape. 

The Thyself approximates the 
normal human breast in contour, 
softness and mobility. It is made 
to the same weight and specific 

A wide range of sizes are available 
that correspond to actual weights 
of the human breast. 

The Thyself areola-nipple is 
worn on the Thyself form for the 
perfectly natural look. Like the 
Thyself prosthesis, the areola-
nipple is 100% silicone and looks, 
feels, and moves like the skin. This 
areola-nipple will cling to the sili
cone breast and can be positioned 
on the form as desired. Delicately 
feathered edges defy detection in 
the sheerest bra. It can be easily 
trimmed to match the patients own 
nipple size. Look to Truform for 
innovations in orthotics 
and prosthetics. ^ ft^^ 

TRUFORM V 
Orthotics and Prosthetics ^ i * * 
When belter products are made, 
Truform will make them. 

Cincinnati 
3960 Rosslyn Drive 
Cincinnati, Ohio 45209 
513-271-4594 
TWX 810-461-2469 
San Francisco 
448 Victory Avenue 
So. San Francisco. Calif 
94080 415-761-3335 
TWX 910-371-7208 

Rutherford, N.J. 
285 Highland Cross 
Rutherford, N J. 07070 
201-438-4132 
TWX 710-989-0212 
In Canada, Contact 
Airway Surgical 
Appliances Ltd , 
Ottawa, Ontario 
K1R5T8 

I Copyright. 1977 Truform Orthotics and Prosthetics 



"Your Business 
can be one.too. 

Red Cross needs individual volun
teers, and donors of blood and 
money, by-the millions. 

But we need even more help. We 
need the solid support of American 
Business. And we never needed it 
more. 

If your business is already help
ing, by organizing blood drives, and 
by supporting payroll deductions— 
either directly for the Red Cross, or 
through the local combined fund 
drive—the whole community owes 
you thanks. And we thank you, too. 

Last year, with help from our 
friends, we offered major aid at over 

30,000 disasters—from typhoons, to 
local (but just as devastating) house fires. 

We were able to help the elderly 
with practical programs, we helped 
veterans by the hundreds of 
thousands, we taught people by the 
millions to swim or swim better. 
And that's just the tip of the iceberg. 

Think of America without The 
American Red Cross. 

And you'll know why we need your 
business as a Red Cross Volunteer. In 
your community. And all across 
America. Contact your local Red 
Cross Chapter to see how your com
pany can become a volunteer. 

Red Cross. The Good Neighbor. 



2 Great New Machines To Enhance The 
Skills Of The Orthotic Professional 

S1000 
The S1000 has two ultra-high speed 60" quick change belts, the new 
Quik-Adjust sole trimmer that lets you dial any size edge iron to a 
#36 while the machine is running, and a fully ducted dust control 
system that is so efficient it doesn't even need a bag shaker. The 
S1000 fits into a 50-inch space and comes with a heel breaster, 
1-9/16" wide belt, a 4 1 /2 " bottom sander, a 4" belt, and a drum 
sander. Alternate shaft configurations available. 

S500 
This compact sander fits in a 40" space and may 
be ordered with any combination of two 4" or 
1-9/16" belts. Belts are a full five feet long for 
maximum cutting speed. Steel brush for right 
end of shaft, heel breaster for left end, with all 
dust areas fully ported to highly efficient dust 
control system. Swingaway access doors for fast 
belt changes. 

This Shaft For The Complete Finisher 

Order your S1000 to accept the combination brush-bur
nisher wheels. Mounted with bayonet fittings, the brown 
or black wheels snap on the right end of the shaft quickly, 
eliminate the need for a separate brush-burnisher unit. 
Dozens of other fittings to fit shaft end. 

/ 3 5 0 0 Scarlet Oak Boulevard • St. Louis, MO 63122 

Toll free: (800) 325-3542; In Mo. dial (314) 225-5255. 
[ ] Send complete information on the S1000 
[ ] Send Information on the S500 

Name 

Firm 

Address 

City, State, Zip 

Telephone 



You're 
in the 
Business 

You're in the business. You know how much the orthotic and prosthetic field has grown in 
the last decade. You know that complex technology has replaced the methods and devices 
of yesteryear. You know that a facility can not function without a qualified orthotist or pros
thetist. You can look ahead to more growth, more development, and a need for more qual
ified pracitioners whose education has prepared them for the future. 

Where will we find these practitioners? At universities and colleges. Students are will
ing and eager to enter the professions; unfortunately, a professional education is expen
sive. You can assure our profession of a steady supply of well-educated, certified ortho
tic and prosthetic practitioners by giving to the American Orthotic and Prosthetic Edu
cation Fund, Inc., which | 1 
seeks out and aids deserving 
students. 

Your tax-deductible contri
bution will support the educa
tion of these bright young 
people. Your profession 
needs your help today, to ed
ucate the pracitioners of to
morrow. Send a check now. 

Yes, I'd like to help our industry by helping a deserving student of or
thotics and prosthetics. Enclosed please find my check f o r $ _ . 

Name . 

Firm . 

Address . 

City . State Zip . . 
(make checks payable to AOPEF, and mail to 1444 N St., NW, Wash, 0 C 20005) 



P R E F A B R I C A T E D 

M I L W A U K E E 

G I R D L E S 

• Designed with even 3 /16 thickness consistency throughout. 
• Made in either medium or low density polyethelene. 
• Extra high form for high curve correction. 
• Available in seven standard sizes. 
• Available in complete assembly from measurements or 

negative cast. 

(Measurement & technique instructions available.) 

a c e o r t h o p e d i c c o m p a n y 
11913 So. Prairie Ave.. Hawthorne, Calif. 90250 • Phone (213) 644-9336, 644-5597 

Side Tie, 
Perforated 
Ribs 

Fol low T h e 
Leader 

Elastic 
Slip-On 

Scalloped 
Center Tie, 

Toe 

S H O E S . I N C O R P O R A T E D 

The leader in quality. The 
leader in comfort. The leader 
in style. Tru-Mold makes a ful l line 
of custom shoes all carefully custom 
molded from plaster casts of the patient's 
feet. Shoes that are both comfortable 
and look great. Call or write today for a free 
catalog of shoe styles and casting information. 

T r u - M o l d . . . For the f inest in c u s t o m shoes. 
1695 Elm wood Avenue, Buffalo, New York 14207 (716) 874-3474 

Sandal 



Fast service as close 
as your telephone 

ORDER FROM 
, ( KNIT-RITE WHEN 
X SERVICE COUNTS 

Call 
TOLL FREE 

1-800-821-3094 
MISSOURI C O L L E C T 

816-221-0206 

2020 Grand, P.O. Box 208, Kansas City, Missouri 64141 
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AOPA Greeting Cards 
For Joyous Holiday Wishes 

Season's 
Greetings 

Take the oppor tun i t y to greet the ho l idays w i th AOPA Gree t 
ing Cards w h i c h have been spec ia l ly des igned for use by oui 
members as a per fect ins t rument of good cheer. Three d is 
t inc t ive des igns in red and green on ivory buf f - textured stock 
and ma tch ing enve lopes of fer you an impress ive way t o wish 
f r iends and assoc ia tes a j oyous ho l iday season. Al l cards 
have the AOPA symbo l at the b o t t o m rear s ide. 

Each card reads on the inside: 

Best Wishes for a Joyous Holiday Season 

Order now and receive your greet
ing cards with plenty of time to 
spare for addressing and mailing to 
your entire professional and per
sonal holiday list. 

O n l y $ 5 . 9 5 p e r b o x t h e A O P A G r e e t 

i n g C a r d c o l l e c t i o n i s a n o u t s t a n d i n g 

o f f e r . 

Each order comes in a pearl enamel-
board gift box with 30 cards (10 of 
each design) and 30 color coor
dinated envelopes. 

Just fill in the order blank below and orders will be promptly processed. 

AOPA GREETING CARDS 
—order form-

please send. 

please make checks payable to AOPA, and address orders to: 
AOPA Greeting Cards 

1444 N Street, N.W. 
Washington, D.C. 20005 

boxes of AOPA Greeting Cards to: 

n a m e o f f i r m or I n d i v i d u a l 

c i t y 

p l e a s e s e n d t o m y a t t e n t i o n 

pr in t n u m b e r 

enclosed is a check or money order in the amount of which Includes $5.95 per box ordered plus 85c handling charge per box ordered 



?0~OSER THAN y 0 / P E L 

Orthotic and Prosthetic Products 
stocked in our warehouse - ready 
for shipment the same day your 
order is received. 

Call or Write: 

P E L S U P P L Y CO. 
4666 MANUFACTURING ROAD 

CLEVELAND, OHIO 44135 

CALL TOLL FREE (800) 321-1264 
Paul E. Leimkuehler, President 

PROSTHETIC AND ORTHOTIC PARTS AND SUPPLIES 



American Orthotic and Prosthetic Association 
1444 N Street, N.W. 

Washington, D.C. 20005 


