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Reader’s Forum

The authors of “Comparison of Three
Prefabricated Collars,”” Orthotics and
Prosthetics, Vol. 39, No. 4, pp. 21-28, asked
that the following information be brought
to the attention of our readers:
® The original title of the article is
“Comparison of the Three Orthoses.”

® On p. 22, the caption under the pho-
tograph for Figure 1 should read:
“From left to right, Nec-Lock®, the
Philadelphia Collar, and Soft-Foam
Collar.”

® Onp. 25, Table 1, under Orthoses 2-4,
the value for Ant./Post. should read
0.0000; under Orthoses 3-4, the Ant./
Post. value should read 0.0106.

® On pp. 26-27, the paragraph begin-
ning “The Philadelphia Collar" is re-
peated; the correct paragraph begins
on p. 27.

® The following citations were inadver-
tently omitted from the references
which begin on p. 27:

Buck, C.A., Dameran, F.B., Dow, M.]., “Study of
Normal Range of Motion in the Neck Utilizing a
Bubble Goniometer,”” Arch. Phys. Med. Rehab.
40, pp. 390-392, 1959.

Leighton, J.R., “An Instrument and Technique for the
Measurement of the Range of Joint Motion,”
Arch, Phys. Med. Rehab. 36, pp. 571-578, 1955.

Leighton, J.R., “Flexibility Characteristics of Males
Ten to Eighteen Years of Age,” Arch. Phys. Med.
Rehab. 37, pp. 494-499, 1956.

Fisher, 5.V., Bowar, J.F., Essom, A.A., Gullickson, G.,
“Cervical Orthosis Effect on Cervical Spine Motion:
Roentgenographic and Goniometric Method of
Study,” Arch. Phys. Med. Rehab. 50, pp. 709-715,
March, 1977.

Stegner, B.L., Bostrom, A., Crunch Interactive Statis-
tical Software, Crunch Software, 2547 22nd Ave-
nue, San Francisco, California 94116.

The editors regret the errors.



Meetings and Events

Please notify the National Headquarters immediately concerning all meeting dates. It is
important to submit meeting notices as early as possible. In the case of Regional Meetings,
you must check with the National Headquarters prior to confirming date to avoid conflicts

in scheduling.

1986

April 24-26, International Conference of
the Menisci of the Knee, Hotel Libertas,
Dubrovnik, Yugoslavia. Contact: Marko
Pecina, President of the Organizing
Committee, International Conference on
the Menisci of the Knee, Zagreb, Yugo-
slavia.

April 26-29, AOPA Regions II and III
Combined Annual Meeting, Resorts In-
ternational Casino, Atlantic City, New
Jersey. Contact: Mort Levy, CP, (201)
222-0366.

April 27-29, Rehabilitation International
USA, International Conference, ““Disa-
bility Prevention and Rehabilitation: A
Global Challenge,” Contact: Rehabilita-
tion International USA, 1123 Broadway,
New York 10010.

May 4-5, Northwest Chapter of the Aca-
demy Seminar, Portland, Oregon. Con-
tact: Robert Lebold, CO, Salem Ortho-
pedic & Prosthetic, Inc., 675 12th Street
SE, Salem, Oregon 97301; tel. (503) 581-
9191.

May 5-7, 1986 Annual Meeting of the Na-
tional Association of Rehabilitation Re-
search and Training Centers in coopera-
tion with the National Rehabilitation
Information Center, Hilton Plaza Inn on
the Country Club Plaza, Kansas City,
Missouri. Contact: Research and Train-
ing Center on Independent Living, AA-
313 Bristol Terrace, Lawrence, Kansas
66044; tel. (913) 842-7694.

May 7-9, Second Annual Course on Practi-
cal Upper Extremity Prosthetics, East
Meadow, New York. Contact: Daniel
Shapiro, M.D., Program Director, De-
partment of Physical Medicine & Re-
habilitation, Nassau County Medical
Center, 2201 Hempstead Turnpike, East
Meadow, New York 11554,

May 7-10, Annual Meeting of the Associa-
tion of Children’s Prosthetic-Orthotic
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Clinics, Milwaukee, Wisconsin. Con-
tact: Francis J. Trost, M.D., Program
Chairman, 2545 Chicago Avenue S.,
Minneapolis, Minnesota 55404.

May 16-17, American Academy of Or-
thotists and Prosthetists Continuing
Education Conference 2-86, “‘Lower
Limb Prosthetics,” Kansas City, Kansas.
Contact: Academy National Headquar-
ters, (703) 836-7118.

May 16-18, North Carolina Society of Or-
thotists and Prosthetists, Charlotte Mar-
riott, Executive Park, Charlotte, North
Carolina. Contact: Carl Tyndall, CPO,
(919) 757-3058.

May 26-27, International Workshop on
Hip Disarticulation and Hemipelvec-
tomy Prostheses, Royal Ottawa Regional
Rehabilitation Centre, Ottawa, Ontario,
Canada. Contact: Education Depart-
ment, Royal Ottawa Regional Rehabili-
tation Centre, 505 Smyth Road, Ottawa,
Ontario K1H 8M2 Canada; tel. (613)
737-7350, ext. 602.

May 28-30, S.M. Dinsdale International
Conference on Rehabilitation, “Towards
the 21st Century,”” hosted by the Royal
Ottawa Regional Rehabilitation Centre,
505 Smyth Road, Ottawa, Ontario K1H
8M2. Contact: Education Dept. tel. (613)
737-7350, ext. 602.

May 28-31, AOPA Region V Annual
Meeting, Hyatt Regency, Cincinnati,
Ohio.

May 29-June 2, InterMedica ‘86, 2nd In-
ternational Exhibition of Biomedical and
Hospital Equipment, Porte de Versailles
Exhibition Park, Paris, France. Contact:
Association INTERMEDICA, 10 Avenue
Hoche, 75382 Paris, France.

May 31, Maryland, District of Columbia &
Virginia Chapter of the Academy Meet-
ing and Education Seminar, Bethesda,
Maryland. Contact: Tim Evans, (301)
837-3750; Cindy Fox, (703) 698-5007.




June 2-6, Fitting Procedures for the Utah
Artificial Arm, Northwestern University
Post Graduate Medical School, Depart-
ment of Prosthetics and Orthotics, Chi-
cago, Illinois. Contact: Harold Sears,
Ph.D., Motion Control, Inc., 95 S. Elliott
Road, #105, Chapel Hill, North Carolina
27514; tel. (919) 968-8492.

June 6-8, AOPA Region IX, COPA, and the
California Chapters of the Academy
Combined Annual Meeting, Newport
Beach Marriott, Newport Beach, Cali-
fornia.

June 11-14, AOPA Regions VII, VIII, X, and
XI Combined Annual Meeting, Four
Seasons Hotel, Lake of the Ozarks, Mis-
souri.

June 19-22, AOPA Region VIand Academy
Midwest Chapter Combined Annual
Meeting, Lakelawn Lodge, Delavan,
Wisconsin.

June 23-27, RESNA 9th Annual Confer-
ence on Rehabilitation Technology,
“Employing Technology,” Radisson
South Hotel, Minneapolis, Minnesota.
Contact: RESNA, Suite 700, 1101 Con-
necticut Avenue, NW, Washington, D.C.
20036; tel. (202) 857-1199.

June 24-28, 6th National Veterans Wheel-
chair Games, University of Texas at Ar-
lington, Arlington, Texas. Contact: Ter-
rance J. Wickman, Games Coordinator,
Dallas Veterans Administration Medical
Center, Attn.: Recreation Service (11K),
4500 S. Lancaster Road, Dallas, Texas
75216; tel. (214) 372-7012.

June 26-28, Charleston Bending Brace
Seminar for Scoliosis, Sir Francis Drake
Hotel, San Francisco, California. Con-
tact: Shannon Schwenn, Dobi-Symplex,
Inc., (305) 645-0414.

June 29-July 4, International Society for
Prosthetics and Orthotics World Con-
gress, Copenhagen, Denmark. Contact:
ISPO V, DIS Congress Service, Linde
Alle 48, DK-2720 Vanlose, Copenhagen,
Denmark.

July 18-19, American Academy of Or-
thotists and Prosthetists Continuing
Education Conference 3-86, “‘Disarticu-
lation Prosthetics,” Milwaukee, Wiscon-
sin. Contact: Academy National Head-
quarters, (703) 836-7118.
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August 4, Canadian Chapter of ISPO
Seminar, ““State of the Art in Prosthetics
and Orthotics,” World Trade Center,
Halifax, Nova Scotia, Canada. Contact:
Guy Martel, Director, Prosthetics-Or-
thotics Department, Chedoke-McMaster
Hospitals, Chedoke Hospital Division,
P.O. Box 2000, Station ‘A’, Hamilton,
Ontario L8N 3Z5 Canada; tel. (416) 521-
2100, ext. 7572.

August 5-7, Canadian Association of
Prosthetists and Orthotists Biennial
National Convention, World Trade
Centre, Halifax, Nova Scotia, Canada.
Contact: Nova Scotia Rehabilitation
Centre, Orthotics/Prosthetics Unit, 1341
Summer Street, Halifax, Nova Scotia
B3H 4H4, Canada.

August 11-15, 1986 UNB Myoelectric Con-
trols Course and Symposium, Frederic-
ton, New Brunswick, Canada. Contact:
Director, Bio-Engineering Institute,
University of New Brunswick, Freder-
icton, New Brunswick, Canada E3B 5A3;
tel. (506) 453-4966.

August 22-23, American Academy of Or-
thotists and Prosthetists Continuing
Education Conference 4-86, “Pediatric
Prosthetics,” Newington, Connecticut.
Contact: Academy National Headquar-
ters, (703) 836-7118.

September 10-12, 6th Annual Advanced
Course in Lower Extremity Prosthetics,
East Meadow, New York. Contact:
Daniel Shapiro, M.D., Department of
Physical Medicine & Rehabilitation,
Nassau County Medical Center, 2201
Hempstead Turnpike, East Meadow,
New York 11554.

September 13-16, The 39th Annual Con-
ference on Engineering in Medicine and
Biology, Omni International Hotel, Bal-
timore, Maryland. Contact: The Alliance
for Engineering in Medicine and Biol-
ogy, Suite 700, 1101 Connecticut Avenue,
NW, Washington, DC 20036.

October 22-31, UCLA Advanced Pros-
thetics Techniques, Los Angeles, Cali-
fornia. Contact: Timothy B. Staats, MA,
CP, UCLA POEP, Room 22-46, 1000 Vet-
eran Avenue, Los Angeles, California
90024.

October 24-25, American Academy of
Orthotists and Prosthetists Continuing




Education Conference 5-86, “’Spina
Bifida,”” Cincinnati, Ohio. Contact:
Academy National Headquarters, (703)
836-7118.

November 4-8, USA Medical Advances
Exhibitions in Europe, in conjunction
with IFAS ‘86, Zurich, Switzerland.
Contact: U.S. & Foreign Commercial
Service, Mr. D. Schaubacher, Commer-
cial Specialist, American Embassy, P.O.
Box 1065, CH-3001 Bern, Switzerland;
tel. 41/31/43 73 43, Telex 912 603.

November 4-9, AOPA Annual National
Assembly, Marriott’'s Orlando World
Center, Orlando, Florida. Contact:
AOPA National Headquarters, (703)
836-7116.

1987

January 22-27, American Academy of Or-
thopaedic Surgeons Annual Meeting,
San Francisco, California.

February 15-22, Academy Annual Meeting
and Scientific Symposium, Hyatt Re-
gency Tampa, Tampa, Florida. Contact:
Academy National Headquarters, (703)
836-7118.

May 28-31, AOPA Region V Annual
Meeting, Grand Traverse Hotel, Traverse
City, Michigan.

June 5-7, AOPA Region IX, COPA, and the
California Chapters of the Academy
Combined Annual Meeting, Doubletree
Inn, Monterey, California.

June 10-13, AOPA Regions VII, VIII, X,
and XI Combined Annual Meeting, Dal-
las, Texas.

July 5-10, International Conference on
Disability Education, Jerusalem, Israel.
Contact: Israel Rehabilitation Society, 18
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David Elazar Street, Tel Aviv 61901,
Israel.

July 12-16, International Conference of
Rehabilitation Journalists, Jerusalem, Is-
rael. Contact: Israel Rehabilitation Soci-
ety, 18 David Elazar Street, Tel Aviv
61901, Israel.

September 21-27, AOPA Annual National
Assembly, Hyatt Regency Hotel, San
Francisco, California. Contact: AOPA
National Headquarters, (703) 836-7116.

1988

May 19-21, AOPA Region V Annual
Meeting, Charleston, West Virginia.

September 5-9, 16th World Congress of
Rehabilitation International, Keio Plaza
Inter-Continental Hotel, Shinjuku,
Tokyo, Japan. Contact: Secretary Gen-
eral, 16th World Congress of Rehabilita-
tion International, c/o the Japanese Soci-
ety for Rehabilitation of the Disabled,
3-13-15, Higashi/Kebukuro, Toshi-
ma-Ku, Tokyo 170, Japan.

October 25-30, AOPA Annual National
Assembly, Sheraton Washington Hotel,
Washington, D.C. Contact: AOPA Na-
tional Headquarters, (703) 836-7116.

1989

October 2-8, AOPA Annual National As-
sembly, MGM Grand Hotel, Reno,
Nevada. Contact: AOPA National Head-
quarters, (703) 836-7116.

1990

September 11-16, AOPA Annual National
Assembly, Sheraton Boston Hotel, Bos-
ton, Massachusetts. Contact: AOPA Na-
tional Headquarters, (703) 836-7116.




TO: PERSONS WORKING IN REHABILITATION
FROM: SIEGFRIED PAUL, CPO(E), SCIENTIFIC PROGRAM CHAIRMAN

RE: CALL FOR CONTRIBUTED PAPERS FOR THE 1986 ASSEMBLY
SCIENTIFIC PROGRAM

The American Orthotic and Prosthetic Association’s 900-plus membership con-
sists of firms involved in the design, manufacture, and fitting of orthoses and
prostheses. The primary objective of AOPA is to promote high levels of orthotic/
prosthetic patient care services to the orthopedically handicapped. To aid in
achieving this goal, each year the Association provides a forum, via its annual
National Assembly, for orthotics and prosthetics professionals to share information
on the many new ideas and/or concepts of or relating to orthotics/prosthetics.
Nearly everyone working in orthotics and prosthetics in the United States attends
the Assembly, along with many professionals from abroad. The 1986 Assembly will
be held at Marriott’s Orlando World Center, Orlando, Florida, November 4-9,
1986.

AQOPA invites all interested persons to submit an abstract(s) for presentation
during the Assembly’s Scientific Program. The subject(s) for the abstract(s) should
be new ideas, techniques, devices, and/or research that have a practical application
in orthotics and prosthetics or a related field. Interested persons are invited to
submit more than one abstract. Most presenters will be given 15 minutes for their
presentation.

If you are interested in participating in the 1986 Assembly, please complete the
abstact form on the reverse and return it to the AOPA National Headquarters no later
than April 22, 1986.

Don’t hesitate! Do it now and be a part of one of the major rehabilitation educa-
tion meetings of the year!

Thank you.

AMERICAN ORTHOTIC AND PROSTHETIC ASSOCIATION
ABSTRACT GUIDELINES

START THE ABSTRACT TITLE HERE USING CAPITAL LETTERS. Follow with authors’
names, Business Addresses, Zip codes. Underline Speakers’ Name.

Leave a space between heading and abstract proper. Indent as shown. Keep all lines as wide as
possible without touching or going beyond the lines at either side. Keep the text in one paragraph. If
literature citations are needed, insert them in parentheses and not as footnotes. Credits, if any,
should be added at the end of the abstract, but not as a new paragraph. Before submitting your
abstract, check format, nomenclature, and spelling.

AOPA National Headquarters
717 Pendleton Street
Alexandria, VA 22314

U.S.A.
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American Orthotic and Prosthetic Association
ABSTRACT FORM
TITLE OF PAPER:

AUTHORS:
(Underline speaker)

ADDRESS (Include Zip Code):

PHONE:

OCCUPATION: — Orthotist P -1 = N,
— O, - C.PO, — Other (Specify)
—— Prosthetist — Engineer

AUDIOVISUAL REQUIREMENTS: —— 35mm slides

— Overhead projector
— 16mm sound movie
— Other (Specify)

ABSTRACT: Maximum of 200 words or equivalent. Include Title of Paper, Authors’
names, Addresses with zip code. Use single space typing. Use full
width of ruled area.

MAIL ABSTRACT TO: AOPA National Headquarters
717 Pendleton Street
Alexandria, VA 22314
U.S.A.




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 com-
plete 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
Do not submit:
a. Slides (colored or black & white)
b. Photocopies
5. A photo (black & white glossy) of each author listed on the manuscript, along with a short biographical
sketch.

PREPARATION OF MANUSCRIPT

. Manuscripts must be TYPEWRITTEN, DOUBLE-SPACED and have WIDE MARGINS.

. Indicate FOOTNOTES by means of standard symbols (*).

. Indicate BIBLIOGRAPHICAL REFERENCES by means of Arabic numerals in parentheses (6).
. Write out numbers less than ten.

. Do not number subheadings.

OB WN -

PREPARATION OF ILLUSTRATIONS

. Number all illustrations.

. On the back indicate the top of each photo or chart.

. Write the author's name on the back of each illustration.

. Do not mount prints except with rubber cement.

. Use care with paper clips; identations can create marks.

. Do not write on prints; indicate number, letters, or captions on an overlay.

. If the illustration has been published previously, provide a credit line and indicate reprint permission
granted.

~N O s WN =

NOTES:

—Manuscripts are accepted for exclusive publication in ORTHOTICS AND PROSTHETICS.

—Articles and illustrations accepted for publication become the property of ORTHOTICS AND PROSTHETICS.
—Publication of articles does not constitute endorsement of opinions and techniques.

—All materials published are copyrighted by the American Orthotic and Prosthetic Association.
—Permission to reprint is usually granted provided that appropriate credits are given.

—Authors will be supplied with 12 reprints,
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A Report on Amputees in India

Dinesh Mohan

INTRODUCTION

A National Seminar on Rehabilitation
Services and Reseach was held at the Medi-
cal College in Trivandrum in December,
1967. Speaking at the Seminar, Dr. P.K. Du-
raiswami, who was at that time the Addi-
tional Director General of Health Services,
said that he was not surprised “that the
problem of the Rehabilitation of the
Handicapped has been given a low prior-
ity, in spite of its humanitarian aspect”
because the central and state governments
had to spend a large proportion of their
limited funds on other health problems
and population control.? In the same lec-
ture he mentioned that according to plans,
India will have six rehabilitation centres
and 36 rehabilitation units in order to pro-
vide “effective rehabilitation service to the
largest number of physically handi-
capped.” Many of these centres and units
have since seen established.

Almost 14 years later, Dr. P.K. Sethi,
speaking at the Asian Meeting on Child-
hood Disability, confessed that “how ut-
terly unrealistic my understanding was
about this problem and I have increasingly
a feeling of having wasted valuable years. |
imagined, and I dare say most doctors and
health administrators continue to so be-
lieve, that if we have alarge number of well
equipped rehabiltation centres with the
latest facilities for sophisticated physio-
therapy, occupational therapy and work-
shops for providing rehabilitation aids
such as calipers, artificial limbs, and other
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sophisticated appliances we would be able
to tackle the problem of childhood disabil-
ity. We continue to lament the scarcity of
such centres in our country and plead for
financial assistance so that we may perform
as well as the most advanced countries in
the world. I am now convinced that if we
continue to believe in the effectiveness of
expensive institutional treatment, we shall
never achieve our objectives. In fact, by
diverting our limited manpower and fi-
nancial resources towards building a few
prestigious institutions, we shall deprive
the millions of our disabled in the rural
areas where the bulk of our people re-
side.””?

The above two quotes show that though
the problem of disabilities has been recog-
nized in its extent and complexity for some
time, there does not seem to be much
agreement on how the problem should be
tackled. Though Dr. Sethi feels that so-
phisticated institutions will not solve the
problem, many other professionals in the
field are convinced that without such in-
stitutions we will continue to be “back-
ward” in our rehabilitation services. As the
debate continues, so does the increase in
the number of disabled in India. By the
latest count, there are at least 12 million
physically disabled persons in India.? Un-
less some realistic plans are formulated,
these debates will not help us in the re-
habilitation of these millions.

In this study, an attempt has been made
to understand the issues involved by con-
centrating on a small section of the dis-
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abled—the amputees. The latter have been
chosen because they are easily recognized
and detected and so the associated statis-
tics are more likely to be accurate. Sec-
ondly, a great deal of research and de-
velopment work has been done on artificial
limbs, and so it would be easier to discuss
alternatives in rehabilitation. Issues and
solutions in other areas of disability would
be at least as complex, if not more. There-
fore by examining one small area of dis-
ability in detail we would get a feel for the
problems in others also.

This paper has been divided into three
sections. The first section deals mainly
with the epidemiology of amputees in
India. Most of this information has been
obtained from the National Sample Survey
Organization’s (NSSO) Report on Disabled
Persons released in March, 1983.3 This is
probably the most accurate estimate of
physically disabled persons in India based
on NSSO’s definitions of various dis-
abilities.

The second section deals with the kind of
aids and appliances that are being given to
amputees in India. This section is based on
information collected by the Centre for
Biomedical Engineering, Indian Institute
of Technology, New Delhi, and also by The
Institute for the Physically Handicapped,
New Delhi. In both cases, the information
has been obtained by personal visits to the
various rehabilitation centres around the
country.

In the last section, an attempt has been
made to propose guidelines for future work
in the rehabilitation of amputees.

THE PROBLEM

The 1981 census* estimated India’s
population to be 683,810,051 of which 23.73
percent lived in urban areas and 76.27 per-
cent in rural areas.’ The National Sample
Survey Organization conducted a survey of
disabled persons in the period July-De-
cember, 1981, and the first report released
in March, 1983 estimates that there were 12
million physically disabled persons in
India. This is approximately 1.8 percent of
the total population. Only acute disabilities

were included in this survey since the de-
tection was done by trained laymen and
not medical experts (see text of reference for
definitions of disabilities.)® The propor-
tions of various disabilities are given in
Figure 1. Locomotor disabilities constitute
the largest proportion, and the number of
amputees is estimated to be 424,000.

This is the first time that a comprehen-
sive survey of the disabled has been carried
out in India. The earlier surveys done by
the NSSO in 1961 and 1974, and that done
during the 1981 census, did not use clear
definitions of disabilities and so their re-
sults are not comparable with the present
NSSO results. Some spot studies have been
carried out over the past three decades®’
but their definitions and estimates vary a
great deal. For example, Babusenan® esti-
mated a disability rate of 1.2 percent in
Trivandrum including mental retardation,
whereas Natarajan’ reported a prevalence
rate of 1.4 percent for the physically handi-
capped in Madras. Sahasrabudhe and San-
cheti have reported® that in a recent survey
of 22 villages in Pune district they discov-
ered 1.96 percent of the population to be
“handicapped,” including “mental de-
fects,” but excluding cerebral palsy and
leprosy. They further classified 36 percent
of the “handicapped” as having “‘ortho-
paedic deformities.”” Because of these vari-
ations it was difficult to extrapolate for an
all India figure. However, it is interesting
that though Sahasrabudhe and Sancheti
did not use the same definitions as NS5O,
their estimates are of a similar order of
magnitude as NSSO. This is probably be-
cause Sahasrabudhe and Sancheti also de-
tected only those who were acutely dis-
abled. Their study does not give any sta-
tistics on the number of amputees in their
sample.

The prevalence rate of acutely physically
disabled persons in India (1.8 percent) as
estimated by the NS5O is, however, less
than that reported for the severely disabled
(2.8 percent) in the U.S.? It is not known
whether this difference is owing to the
different definitions of disabilities in the
two studies or an actual difference in
prevalence rates. In the U.S., locomotor
disabilities constituted 60 percent of the
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physically disabled, whereas in India they
constitute only 40 percent (Figure 1). It ap-
pears that paralysis and hemiplegia are
much more prevalent in the U.S. than in
India. This is probably because paraplegics
and quadraplegics have a greater proba-
bility of surviving in the U.S. than in India.
Amputees constitute eight percent of those
with locomotor disabilities in both coun-
tries. But this is just a coincidence, because
the prevalence rate of amputees in India
works out to be 0.62 per 1,000 population,
whereas in the U.S. and U.K. it is re-
ported to be in the range of 1.2 to 1.6 per
1,000.%- 1

The proportions are higher in the U.S.
and U.K. probably because more of them
survive there, more congenital and other
deformities are surgically operated upon
for fitting prostheses, and the proportion
of old persons is much higher in these
countries. Amputations due to vascular
and circulatory disorders and cancer are
much more likely among older persons.
Therefore, as the health conditions im-
prove in India and people live longer, the
prevalence of amputees in the Indian
population is likely to increase further and
may even become double the present rate.

Location and Sex of Amputees:
Prevalence

Figure 2 shows the distribution of am-
putees by rural and urban areas in India.
Though the urban areas in India house 24
percent of the population, only 21 percent
of the amputees are located there.

The average prevalence rates in India for
males and females are higher in rural areas
than in urban areas. But there is a greatdeal
of variation from state to state. In Bihar and
Orissa the rates are higher in the urban
areas both for males and females.? It is not
clear why this is so, because higher rates in
rural areas would appear to be due to the
fact that more persons are involved in
manual labor, where the risk of accidents
may be higher, and also due to inadequate
medical care. Females constitute only 20
percent of the total number of amputees,
though they form 48.3 of the country’s
population.® In the absence of more de-

tailed epidemiological data and informa-
tion, it is not possible to understand why
the ratios are so different for men and
women. However, the ratios are not as
different in Haryana and rural Rajasthan,
where male amputees outnumber women
amputees by less than a factor of two.?
Again, it is not clear why this is so.
Figure 3 shows the distribution of am-
putees by state and also the prevalence
rates by state. The prevalence rates vary
quite a bit by state, but the total numbers
in Rajasthan, Punjab, Haryana, Madhya
Pradesh, Bihar, West Bengal, Maharashtra
and Andhra Pradesh are around 30,000
each; Gujarat, Karnataka, Tamilnadu and
Kerala around 15,000 each; Himachal Pra-
desh, Jammu and Kashmir, and Orissa
around 3,000 each; and the most populous
state, U.P., also has the maximum number
of amputees, 91,000. Accurate figures for
the North Eastern states are not available.
The prevalence rates in Punjab and
Haryana are the highest: 182 and 244 per
100,000 persons respectively. This may be
partly due to amputations caused by
threshers and other agricultural machinery
introduced in the last fifteen years or so.
But this does not seem to be an adequate
explanation, as the incidence of paralysis
and deformed limbs is also very high in
these two states.® More epidemiological
data are needed to understand why loco-
motor disabilities should have such a high
prevalence rate in Punjab and Haryana.

Incidence rate

Figure 5 shows the incidence rate of am-
putees produced in India per year. These
data indicate that the incidence rate is
higher in rural areas, and there are five to
six times as many male amputees as female
amputees every year. Every year 23,500
amputees are added to the amputee popu-
lation in India, of which 20,200 are males
and 3,300 are females.

Age at Onset

Figure 5 also shows the distribution of
amputees 60 years and older by the age at
which they sustained the amputation. The
pattern is different in rural and urban
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Prevalence of Amputees in India by Sex
in Rural and Urban Areas*
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Figure 2.
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Number of Amputees and Prevalence Rates
in Various States of India

Numbers rounded to nearest thousand

Figures not available for N.E.
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(Source: NSSO, report on survey of disabled persons, 1983)

Figure 3.
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Amputees Produced in One Year in India
Grouped by Sex, and Geographic Location
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areas. The number becoming disabled
keeps increasing with age in rural areas,
but in the urban areas the peak is reached
between the ages of 30-44, and after that
the proportion decreases again. In the high
income countries, a large number of older
people become amputees because of vas-
cular problems and cancer,® but this is
probably not the case here. If this were so,
it would have been reflected in urban areas
also where health conditions on an average
may be better. The higher rate among the
elderly in rural areas is probably because
they may be continuing to do manual labor
at older ages, and in addition they would
not get good medical attention once they
get injured. However, it is not necessary
that the patterns are still the same as de-
picted by Figure 4, since these data are for
persons 60 years and above, and disabil-
ities for many of them were sustained a
long time ago. To get some idea of the age
of onset under current conditions, age-
specific data for amputees would have to
be obtained from the NSSO report, but the
present information does indicate that old
age amputations are not as serious a prob-
lem as in the high income countries, where
impairment rates increase monotanically
with age.!?

Cause

Figure 6 shows the causes of amputation
inrural and urban areas. Almost 60 percent
of the amputees fall in the “other illness”
and “‘other causes’’ category, and therefore
these statistics do not give the complete
picture of causation. It is not clear whether
amputations due to infection following
injury would be included in “other ill-
ness.”” For the country as a whole, only 11
percent of all amputations (47,000) are due
to leprosy, and according to the NSSO data,
6.6 percent of those with deformed limbs
(143,000) are due to leprosy.? Considering
that the number of leprosy patients in India
is in the millions, these appear to be low
figures. Whether this is because of under-
counting owing to a concentration of lep-
rosy patients in specific living areas out-
side the enumeration blocks, or because
many leprosy patients do not consider

themselves disabled, is not known.

Injuries appear to be one of the major
causes of disability accounting for at least
100,000 (23 percent) of the amputees. The
number is probably larger, as it is possible
that many of the amputations due to injury
may be hidden under the “other illness”
and “‘other causes’” category.

At present, no statistics are available
giving the details of the sources of injuries
that result in amputations. Informal con-
versations with orthopaedists and man-
agers of rehabilitation centres around the
country indicate that road accidents in
urban areas and agricultural and railway
accidents in rural areas may be some of the
more significant causes. While attention
has been focused on road accidents and
agricultural accidents for quite some time,
the same is not true for railway accidents.
This is partly because the railway statistics
released to the public exclude more than 95
percent of the casualties on railway prop-
erty.!® This is because accidents are de-
fined in such a manner by the railways that
out of approximately 10,000 killed on rail-
way property, only a few hundred fit the
definitions. However, the Indian Railways
does maintain an internal accounting sys-
tem in which many of these casualties are
acknowledged, but this report is not made
public. 14

Socio-Economic Background

The NSSO data released until now does
not give the socio-economic background of
the disabled persons. However, profes-
sionals dealing with the disabled, espe-
cially the amputees, report that the vast
majority of them come from very poor
families. Statistics from The All India In-
stitute of Physical Medicine and Rehabili-
tation, Bombay, indicate that at least 44
percent of the patients come from families
with incomes less than 200 rupees* per
month and another 44 percent with in-
comes between 400 and 600 rupees per
month.?5 Similar results are reported by
Sahasrabudhe and Sancheti.? In their sam-

*The exchange rate in March, 1986, was 12.5 Indian
rupees to U.5. $1.00.
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ple of the disabled from 22 villages in Pune
district, 27 percent were unemployed and
87 percent were from families with per
capita incomes less than 70 rupees per
month. The difference in the two studies is
probably due to the fact that on an average,
patients in an urban hospital are likely to
be richer than disabled persons identified
in villages. There may be an element of
under-reporting of incomes, but even if the
given figures are doubled, it still does not
make the disabled very rich.

Even in the high-income countries, the
disabled tend to come from low-income
families.® This is partly due to the fact that
the disabled themselves may have low in-
comes or they may be very old. In India,

however, since 80 percent of the amputees
come from rural areas where average in-
comes are low, most of the families do not
have the resources to help them financially.

In summary, India has about half a mil-
lion amputees and 23,500 are added every
year. Amputees in India are predomi-
nantly male, rural, poor, and in the work-
ing age group. A significant proportion of
amputations are reported to be due to in-
juries sustained in railway and road acci-
dents and due to agricultural equipment.
There is a high variation in prevalence
rates from state to state, with Haryana and
Punjab being the highest, and Orissa the
lowest.

Cause of Amputation in Rural & Urban Areas

24.3%
18.6%
3.3936% 5.0%2.4%
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Surgical
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(Source: NSSO, report on survey of disabled persons, 1983)

Figure 6.
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THE PRESENT SITUATION

The first major limb fitting centre in
India was established in Pune in 1944 by
the Armed Forces, mainly for use by their
own employees. I would estimate that
there were approximately 50 private and
public organizations in India which pro-
vide aids for amputees in 1983. Of these, six
have been designated as Regional Limb
Fitting Centres by the Artificial Limbs
Manufacturing Corporation of India
(ALIMCO), Kanpur, and 27 as Peripheral
Limb Fitting Centres. The Regional Cen-
tres are located at Trivandrum, Nagpur,
Jaipur, Madras, Calcutta, and Cuttack.s

Extent of Service

Until the late 1950’s, very few limbs were
available to civilians in India because the
Artificial Limb Centre in Pune provided
service mainly to the armed forces. Rep-
resentatives from most of the main re-
habilitation centres inIndia participated in
a National Seminar on Rehabilitation Ser-
vices and Research organized at the Medi-
cal College in Trivandrum in 1967. Judging
from the reports submitted at that meet-
ing,1¢ it appears that in 1967 the number of
amputees fitted with prostheses was not
more than 100 in India (not including the
Armed Forces Centre in Pune), and of
these, over 90 percent were lower limb
prostheses.

The situation has improved a great deal
in the intervening years. The author esti-
mates that approximately 6,000 prostheses
were fitted to amputees in 1981. This esti-
mate is based on a survey carried out by the
Centre for Biomedical Engineering, IIT,
Delhi, and another survey conducted by
The Institute for the Physically Handi-
capped, Delhi. It appears that over 60 per-
cent of the total number of limbs were
fitted by two centres: Regional Limb Fit-
ting Centre in Jaipur and the Artificial
Limb Centre in Pune, each fitting ap-
proximately 2,000 limbs. The other Centres
in India fitted anything from a very few to
400-500 limbs each. Even in 1981, over 90
percent of the prostheses fitted were for
lower limbs.

The number of amputees fitted with
limbs increased rapidly in the late 1970's
mainly because of the expansion of a few
centres. Taking this into account and the
fact that the life of most prostheses is
around five years at most, we can estimate
that at most about 25,000 amputees are
using prostheses today. This would be six
percent of the total number of amputees in
India. The actual number may be even less,
as studies show that many amputees stop
using their aids after some time either be-
cause the prosthesis really does not suit
them or they need repairs.'” ¥ Considering
that an estimated 23,500 amputees were
added to the population in 1981, there is a
net addition of over 17,000 amputees every
year who do not receive any aids.

Quality of Prostheses

Because of the pioneering work done by
the Centre in Pune, All India Institute of
Physical Medicine and Rehabilitation in
Bombay, and some of the Regional Centres,
we are well versed with the technologies
involved in traditional exoskeletal lower
limb prostheses. The below-knee prosthe-
sis with S.A.C.H.-foot is being manufac-
tured in these Centres with a fair degree of
competence and in some cases with quite
ingenious forms of import substitution in
materials and methods. However, the de-
sign is basically the same as adopted by the
Veterans Administration in the U.S., a
decade and a half back. Components for
the same are being manufactured at
ALIMCO, Kanpur. We, however, still do
not have a good stabilized knee availablein
the country, and most users have com-
plaints regarding the materials used and
reliability of the products.

There has been very little real invention
of or innovation in designs of prostheses
in India. The only notable exception is the
work done at the Regional limb fitting and
Rehabilitation Research Centre in Jai-
pur.'” Their outstanding success with a
rubber vulcanized foot (Jaipur Foot) and
an aluminum shank has helped them to
provide prostheses to as many as 2,000
amputees in 1982. The innovation has cut
down on fabrication time greatly, and this
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in turn helps in keeping overhead low,
and allows fitting of a much larger number
of amputees. There has been a great deal
of debate regarding the biomechanical
properties of the Jaipur foot, with many
questioning its efficiency. However, ac-
cording to tests done at our Centre and at
the University of Strathclyde,'? the Jai-
pur foot compares favorably with the
S.A.C.H. foot in most biomechanical as-
pects. There are minor variations in the
two, but the Strathclyde report claims that
the patient in fact, “preferred the Sethi
[Jaipur] foot.” At present a few endo-
skeletal above-knee prostheses are also
being tried out at Jaipur. These prostheses
use a simple single-axis pin joint at the
knee, an aluminum socket, the Jaipur foot,
and electric conduit pipes (mild steei) as
pylons. A preliminary report?® indicates
that such a sample design may function
quite well on level ground at normal
speeds of walking, provided the centre of
gravity is adjusted optimally. The design
is still 2 long way from widespread appli-
cation.

There have been attempts at innovation
at other centres also. The main preoccu-
pation in India has been to develop a
prosthesis which allows people to squat
and also sit cross-legged. While the Jaipur
foot allows squatting, there is no design of
an above-knee prosthesis which can be
considered optimal for sitting cross-
legged. An above-knee prosthesis has
been developed at the All India Institute of
Medical Sciences which permits squatting
and sitting cross-legged, but because it is
of the exoskeletal type, it has a hard exter-
nal surface. A number of these are in use,
and its widespread applicability will de-
pend on the acceptability by these pa-
tients, ease of maintenance, and cost of
manufacture. It is still too early to tell.

Many other centres, including those in
Bombay, Lucknow, Calcutta, ALIMCO,
and Madras are experimenting with de-
signs of prostheses more suited for Indian
conditions, but no one design has been
particularly successful. The Artificial Limb
Centre in Pune has developed an indige-
nous design of a stabilized exoskeletal

above-knee prosthesis, but it has not
gained wide acceptance, owing to failures
and maintenance problems. One of the
main stumbling blocks faced by all the
centres is the lack of availability of appro-
priate materials for use in prostheses, or
their high cost when available. They also
suffer from a lack of expertise in the use of
the newer synthetic materials.

As far as the upper extremity is con-
cerned, the situation is much worse. Even
cosmetic hands are not easily available,
and very few centres are able to deal with
the upper limb amputee’s needs. Innova-
tion in this area is even more limited, with
work having been done mainly in Pune,
Navedac Centre in Chandigarh, and
ALIMCO.

Therefore, the amputees in India, in
general, still have to use prostheses which
have not been specifically designed for
local conditions and local habits. While a
much needed service is being rendered by
most centres, a great deal more could be
done, both in terms of quality and

quantity.

The Cost of Prostheses

It is almost impossible to get an actual
account of what it costs any centre to pro-
vide a prosthesis to an amputee. In gov-
ernment, semi-government, and charita-
ble institutions, the costs of overhead are
not evaluated realistically, and therefore
the cost of a limb basically represents
material costs and some nominal labor
costs. Even in private institutions, many
of the professionals have multiple duties
and functions, and so cost evaluation be-
comes difficult. However, it is clear that
the cost of running most centres is reason-
ably high, except in Jaipur. The cost of a
prosthesis, both upper and lower, is prob-
ably in the range of 1,000 rupees, de-
pending on the complexity. It is not sur-
prising then that amputees can avail
themselves of these limbs only if they are
donated or otherwise obtainable for free.
The reasons given for not using an aid are
given in Table 1.3




A Report on Amputees in India 27

Table 1

Reason Given by Amputees for not
Acquiring an Aid/Device

Percent of
Reason given Amputees
Not available 3%
Too expensive 47%
Aid not necessary for
economic independence 8%
Aid not necessary for
personal independence 15%
Others 27%

It is interesting that only three percent
claimed that the aid was not available. The
belief that aids are in fact available is not
really true, as most centres cannot handle
any more patients. Some have waiting lists
for as long as a year. The NSSO survey also
reports that of those amputees who took
treatment for their disability, only eight per-
cent were advised to obtain an aid. It is not
known why this number is so low.

Prosthetic aids are obviously too expen-
sive for the overwhelming majority of the
amputees, and in the absence of a univer-
sal insurance or government subsidy sys-
tem, most of them could not afford them.

The Wait

There are long waiting lists of amputees
at all centres in India. This is in spite of
the fact that a vast majority of the am-
putees do not even attempt to obtain an
aid. The waiting time can only be reduced
if the limb fitting process is shortened and
made more efficient. Most professionals
believe that the time could be reduced by
increasing facilities and staff. But this
would hardly be a solution, as operating
costs may increase. The fabricating and
fitting time has been reduced drastically
in Jaipur. It would be useful if a few other
facilities were developed where the fabri-
cation time was reduced.

THE FUTURE

Over the past three years, my col-
leagues and I visited a large number of
rehabilitation centres and units in India.
What I have seen and heard leaves me
terribly confused. It is a paradox that while
almost every unit has at least one dedi-
cated and experienced professional
prosthetist, and physician or surgeon who
is excellent by any standards, it is a rare
unit which excells in innovation and
research. It is my impression that there is
very little in-house engineering expertise
in these centres, and engineers outside
these institutions are not really concerned
with the interests of the disabled. Research
studies dealing with amputees and their
needs is almost non-existent. Most of the
studies taken up are of a sporadic nature,
and long term in-depth studies are almost
unknown.

Secondly, it appears that we really do
not know what the amputees actually
want. By and large we give them what we
think they need, and this usually turns out
to be what we can make. Barring some ex-
periments in Jaipur” and in a few other
centres, there has been no systematic ef-
fort made to determine what kind of help
amputees from different income groups
and geographical regions really want. This
lack of communication has been alluded to
frequently in studies that originate in high
income countries.?** A report from the
Office of Technology Assessment of the
Congress of the United States records that
“the need for technology is most often
based on needs of disabled persons as
perceived by professionals or program
administrators instead of a blend of the
disabled person’s needs, desires, and
capabilities, as identified with the full
participation of the disabled person or a
representative.’’! This problem is proba-
bly much more acute in India as the cul-
tural and socio-economic gap between
professionals and amputees, who are gen-
erally very poor, is very large. Yet most
managers of rehabilitation centres around
India were not really willing to discuss
this problem in depth.
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Unless we have some feedback from
amputees about their perceived needs, it
will be difficult to state categorically what
our future course of action should be. This
feedback will not really mean much until
the amputees have choices to make and
preferences to show.

In general terms it can be stated that
what the amputees need are rehabilitation
aids and devices in much larger numbers,
at much lower costs, and without a long
wait. The devices should give functional
mobility for vocational needs and inde-
pendence for personal needs. These would
vary from one end of the country to the
other, and by income and occupation
within a particular region. It could lead to
a large number of design variations in-
stead of a fixed design for everyone
everywhere. However, this is easier said
than done. Therefore, it would be useful
to examine the problems and issues facing
the amputees so that we can set some
priorities for the future.

Economics of Rehabilitation of
Amputees

Policy makers in India often express
the view that amputees should be given
the best prostheses available, but they
hardly ever set out the details of how this
is to be accomplished. An exception to
this is a project report from ALIMCO
which sets out the details of a limb fitting
centre where 300-360 fittings could be
done per year.'> Of the 360 fittings, 200
were expected to be orthotic devices and
160 prosthetic devices. It is also stated that
these centres would be established at
medical centres where many facilities are
already available.

According to-the report, the unit would
need a floor area of 250 square meters and
a capital investment of 60,000 rupees. If
we allocate 50 percent of this expenditure
as directly beneficial to amputees, we can
assume a floor area of approximately one
square meter and an investment of ap-
proximately 200 rupees per amputee. In
India there are at least 23,500 new am-
putees every year, and a backlog of almost
400,000 amputees who do not have any

aids. Therefore, if we plan on fitting at
least 50,000 amputees every year we might
just about catch up by the year 2000. Ac-
cording to the above estimates, we would
need an investment in 50,000 sq. meters of
space and 10 million rupees in materials.
At the present construction prices of more
than 1,000 rupees per square meter, this
turns out to be an investment of more than
50 million rupees for establishing facilities
to handle 50,000 amputees per year.
According to the same report, recurring
costs for amputees should be calculated
on the basis of 945 rupees per ampu-
tee. Therefore, the recurring expenditure
would be almost 50 million rupees per
year. In my opinion, these are gross unde-
restimates because physicians’ and sur-
geons’ salaries, and costs of operating
rooms and awards are not included in the
above estimates. Even these conservative
figures are far in excess of what is allo-
cated to the Ministry of Social Welfare and
Ministry of Health for the welfare of the
amputees. The total Sixth Plan outlay
(central) for the welfare of the handi-
capped is 244 million rupees under the
Ministry of Social Welfare, and this in-
cludes all programming (including train-
ing, research, scholarships, etc.) for all
disabilities.?? If we consider setting up the
above mentioned facilities over a 10 year
period, even then the capital and recur-
ring expenditure over a five year period
would be far more than 280 million
rupees, or greater than the whole budget.
Amputees, however, form only three per-
cent of the disabled population in India.
The above not very sophisticated exer-
cise shows that either the budget alloca-
tions are woefully inadequate, or that if
present models of rehabilitation are used,
there is not much hope of providing
prostheses to a majority of the amputees.
What is clear is that if present methods of
rehabilitation are followed, it will not be
possible to provide prostheses even to a
fraction of the amputees in India, and the
ALIMCO model will end up denying
prostheses to a majority of them.
Obviously we will have to redefine
what we mean by the “latest and the best”
in prostheses, and also redesign our in-
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stitutions. I would like to suggest that we
take these words at their literal best.
“Latest” should mean what we design
now and in the future, and not necessari-
ly what is being used currently in the
high income countries. Similarly, “best”
should be that device which actually gets
used by the amputee. No matter how “so-
phisticated” an aid is, if the amputee does
not get it, it is the worst for him.

These considerations set very tough
guidelines for the professionals as far as
design of limbs and rehabilitation centres
are concerned. The designs have to be
such that not only is the cost of the pros-
thesis very low, but also the recurring ex-
penditure of rehabilitation centres have to
be much lower than at present. Prosthesis
fitting times would have to be reduced
drastically so that the same facilities can
serve many more people. Staying away
from home also places a very difficult bur-
den on poor families, and that in itself can
be a disincentive for them to obtain pros-
theses.

Technology and the Amputee

Scientists and engineers love to design
things which excite them the most. Un-
fortunately, in the area of rehabilitation,
this has resulted in a great deal of wasted
effort. Agerholm?? states that the “exclu-
sion from the benefits of technology is
seen even more strikingly in relation to
‘special’ devices of use only to handi-
capped people, and often developed at
great expense on their behalf by inventors,
who naively expect that those whom they
could benefit will actually receive them.”
Agerholm’s understanding comes from
his experience in the U.K., where there is
much more money than in India. Unfor-
tunately, we do not have many “inven-
tors” in India. But even the copies suffer
from the same naive beliefs as Agerholm'’s
inventors in U.K.

This poses a serious dilemma for the de-
signer/engineer. Should he equip his
laboratory with the most expensive
equipment that money can buy and use
the most complex computer routines to
solve the most horrendous mathematical

models of human movement? Or should
he only worry about solving problems so
that the results actually benefit the am-
putee? These issues are not easy to
resolve.

Though the author has long believed
that the most expensive gait analysis labo-
ratories around the world have not really
contributed much to prosthesis design, it
is hard to conceive that they are not really
useful. There was a nagging suspicion that
they may actually be doing work which
may prove very useful in the future.
Though the issue has not been resolved to
the author’s satisfaction, his experience in
collaborating with the Regional Rehabili-
tation Centre in Jaipur has been very edu-
cational.

Some time back, we were approached
with a problem that the pylons being used
in a simple endoskeletal above-knee
prosthesis were failing and the design
needed change. We thought that the Cen-
tre in Jaipur was being naive in using
electrical conduit pipes in the prosthesis
when much better materials were avail-
able. But when we looked around for sub-
stitutes we discovered why it was wise to
use them—they were cheap and available
everywhere. So we tested them in our
Strength of Materials Laboratory and dis-
covered that their strength in buckling
and bending was less than one-third of
what would be predicted theoretically,
and that is why they were failing. How-
ever, the next larger size was strong
enough to take walking loads in spite of
bad quality steel and manufacturing
faults.

The next thing that intrigued us was
that amputees could actually walk using a
very simple single-axis hinge-type knee
designed at Jaipur. The question was
how they could walk on this simple above
knee prosthesis, and what were the limi-
tations of the prosthesis. So we put a
young student to work modelling the leg
motion during the swing phase of the gait
cycle.? We assumed the shank to be a
compound pendulum swinging about the
knee, and did some sensitivity analyses.
We discovered in quantitative terms what
prosthetists have known for some time:
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that the location of the centre of gravity
makes quite a difference to the movement
of the leg, the absolute mass of the shank
is not as critical as is the moment of iner-
tia,and that it is possible for a simple knee
to function like a normal leg at particular
walking speeds on level ground. These
walking speeds turn out to be the average
walking speeds for adults. We could also
detect that the swing of the shank was
very dependent on the exact moment in
time when the toe left the ground. There-
fore, with some training, the amputee
could use this limb quite successfully.

The above exercise has not solved all the
problems connected with an above knee
prosthesis. It has however, helped us un-
derstand the mechanics of the swing
phase of the leg and has also given us an
idea on what parameters are important in
design. More importantly, it helped us in
providing a service without spending too
much money, and gave us a basis for
doing more work.

These experiences and visits to many
centres around the country give the im-
pression that when professionals and
policy makers demand the “best and the
latest” in the area of prostheses and de-
vices for the amputees, they actually set us
back. In fact they pose false choices and
also justify not doing anything as long as
their concept of the ““best” is not available.

CONCLUSION

In summary, at present the research and
development effort in India is marginal in
the area of prosthetic devices for am-
putees, and the dominant models of in-
stitutions providing services are not likely
to serve more than a few of the amputees.
There has to be a drastic reordering of the
priorities and accompanying changes in
design of both prostheses and institu-
tions. If we do not change our ways, we
will add to our stock of amputees by tens
of thousands every year. If we have any
intentions of giving the amputees a
chance of functioning as normal members
of society, we have to do much more work.

Some of the areas that need urgent atten-
tion are enumerated below.

® As longevity increases in India, it is
possible that the number of older am-
putees will also increase. This will put an
additional burden on the already grossly
inadequate services. All out efforts should
be made to control amputations caused by
injuries due to road, rail, and agricultural
accidents.

® Emergency care techniques that do
not depend on capital intensive equip-
ment have to be evolved so that serious
injuries can be taken care of locally and
quickly. Efficient ways of burn and hem-
orrhage management should be taught
extensively.

® Micro-studies should be carried out
in various parts of the country, to deter-
mine what kind of aids the amputees con-
sider useful and adequate, e.g., will sim-
ple pylon type lower limb prostheses with
good sockets and foot-pieces be accepta-
ble?

® Until now we did not know the
prevalence rates of amputees by location
in India. Now we have this data (Figure
3). Plans for establishment of rehabilita-
tion centres should be changed so that
amputees around the country have equal
access to help.

® Very little thought has been given to
the architectural aspects of rehabilitation
centres. There are no architects who spe-
cialize in designing such institutions. Can
designs be evolved which are more suited
to poor people who are not very mobile?
Can space be used for multiple purposes
so that capital costs are brought down?

® Upper extremity amputees have suf-
fered gross neglect. Functional arms and
hands which are easy to fabricate and fit
have to be developed. In the case of uni-
lateral amputees it may be possible to de-
velop aids for the good hand so that it can
perform many of the functions which
normally require two hands.

® Much more work needs to be done to
develop endoskeletal prostheses, since
their fabrication times are much less than
exoskeletal prostheses.
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® Sockets used in temperate climates
are not very suitable in India. We must
develop our own designs which are more
comfortable in hot and humid climates.

® Prostheses designed in India should
be easy to fit and have as few moving
parts as possible. This will reduce the
probability of failure. Poor people find it
very difficult to bring a prosthesis back for
repairs.

® We appear to be very weak in mate-
rials research and much more attention
needs to be paid to this subject. Many de-
signs of prostheses have not succeeded
because of the use of wrong or overly ex-
pensive materials.

® In the absence of technical expertise
in rehabilitation centres, efforts should be
made to use engineers and technicians in
associated industries.

® As many aids as possible should be
designed so that local mechanists can re-
pair them. Manuals giving such details
can be prepared in regional languages.

® [t should be possible to make most
parts for prostheses and appliances locally.
Large factories like ALIMCO should make
only those products that require high pre-
cision and quality control.

® Personal care aids usually involve
simple technology. Such aids should be
designed for our needs. Brochures con-
taining fabrication guidelines for such
aids should be widely available.

® Buildings and vehicles should be de-
signed so that amputees have little diffi-
culty in using them. Guidelines for design
should be established as soon as possible.

The above are some of the more urgent
concerns, and the answers to some of the
issues raised above will not come easily.
Newspapers and magazines report only
those achievements which involve very
complex designs and new sophisticated
technology developed in foreign coun-
tries. This warps our thinking about what
is important, because the vast majority of
the amputees do not ever get to use those
items which may function very well in the
laboratory but are too delicate and expen-
sive to be taken out. We must leave our

pre-conceived notions about rehabilita-
tion aids for the amputees.

Unless we reject the present dominant
models of amputee care in India and come
up with more efficient and humane mod-
els, the number of amputees without
prostheses will keep increasing. At the
present rate, this means adding about
20,000 every year to the half miilion that
are already there. The choice is abun-
dantly clear—do we want to move forward
or backward?
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In clinical practice, the knee-ankle-foot
orthosis (KAFO) with locked knee joint
and limited ankle motion has been used for
patients with paraplegia or paraparesis
due to various etiologies. Patients who use
such an orthosis walk with arigid knee and
an unphysiologic gait.

Several attempts were made to design an
ankle-foot orthosis (AFO) which would
stabilize the knee joint with weak quadri-
ceps femoris muscles and facilitate a near
normal gait. In 1969, a supracondylar
knee-ankle orthosis® (SKO) and, in 1979, a
Saltiel Brace* (SB) were introduced and were
characterized by free knee flexion, limited
knee extension, and a solid ankle. Both
orthoses were difficult to don. In addition,
the SB did not provide adequate medio-
lateral stability to the knee joint. In 1973,
after many modifications, a Kumamoto
University short leg brace® (KU-S5LB) became
available primarily for poliomyelitis patients
who had residual paraparesis. The KU-SLB
had a single plastic upright on the back of
the leg and supracondylar support with a
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cut-out for the patella. All three of these
orthoses described above were constructed
with the ankle in the equinus position to
increase mechanical stability of the knee
joint. Thus, the stance phase of the gait
cycle was initiated with toe touch or foot
flat instead of heel strike. The patients who
wore these three types of othorses had trou-
ble sometimes with stumbling or had dif-
ficulties in descending slopes or stairs. We
will illustrate here a floor reaction orthosis
(FRO), with an attempt to improve the above
described deficiencies, and its use in gait
training for three paraparetic patients.

CASE REPORTS

E.J. is a 33-year-old male who sustained
a fracture and dislocation of T11-12 in an
airplane accident. He became immediately
paraplegic below the level of T12 and first
experienced slight voluntary movements
of his left toes about two months after the
accident. The muscle strength recovered
gradually and two years later he was able to
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Figure 1. Floor reaction orthosis. Note the neutral
position of the subtalar joint.

walk with a right KAFO with an ischial
seat/locked knee, a left conventional AFO
and two forearm crutches.

Unfortunately, he developed contrac-
tures of both Achilles tendons, which had
to be lengthened surgically. After the op-
erations, his left lower limb became weaker
so he began using bilateral KAFOs and
forearm crutches for ambulation. Follow-
ing intensive strengthening exercises, the
strength of his quadriceps femoris muscles
was fair minus on the left and poor plus on
the right side, with manual muscle testing’
(MMT). At this time, an FRO was pre-
scribed for his left lower limb (Figure 1).

The second case is that of an 18-year-old
male, D.W., who became paraplegic sec-
ondary to anterior spinal artery syndrome.
One week after the onset of T10 paraplegia,
he noted the return of muscular strength in
the right lower limb. One month later, his
M.M.T. showed poor minus for the right
and trace for the left quadriceps femoris
muscles, and he ambulated between
parallel bars with bilateral Scott-Craig

braces using a swing-to gait. When the
strength of the right quadriceps femoris
muscles improved to fair minus, a Zimmer
splint or “handy standy” was applied to
the right lower limb, along with a walker to
assist the patient in ambulation. However,
the patient was not satisfied with these
devices. An FRO was then provided and
was accepted by the patient (Figures 2, 3).

orthosis ascends the stairs.

Ab6year-old diabetic female, E.M., woke
up one morning, got out of bed and fell
because of weakness of the left lower limb.
Soon she became paraplegic, and then
quadriplegic for two weeks. Electromyo-
graphic studies revealed a severe demyeli-
nating neuropathy consistent with Guil-
lain-Barre syndrome.

She exhibited steady improvement in
muscle strength, particularly in both upper
limbs and the right lower limb. She began
to ambulate between parallel bars in the
pool, then outside the pool with bilateral
“handy standies.” Within two weeks, she




Floor Reaction Orthosis: Clinical Experience 35

Figure 3. The second patient descends the stairs with
a left floor reaction orthosis.

progressed to walking with aright Zimmer
splint/posterior leaf spring AFO, left
“handy standy”/toe strap, and rolling
platform walker. As soon as the strength of
the right quadriceps femoris muscles
reached fair minus, an FRO was made for
the right lower limb (Figure 4). A plastic
KAFO with metal knee and ankle joints
was prepared for the left lower limb.

All three patients described above were
found to be excellent candidates for FROs.
They were well motivated and the strength
of their quadriceps femoris muscles was
improving to at least a fair minus level. If
they had one AFO, they met almost all of
the requirements for functional commu-
nity ambulation.? After a short period of
rehabilitation training, they walked well
with their FROs and accepted the FRO as
an assistive functional device for ambu-
lation.

Z Bllme s, - o b E== >
Figure 4. The third patient with a right floor reaction
orthosis.

CASTING AND
FABRICATION

The patient is seated in a casting chair,
and aill bony prominences are identified
with an indelible pencil. A latex rubber
tube is run anteriorly over the dorsum of
the foot along the tibial crest to the level of
the fibular neck. The tube then winds me-
dially to the mid anterior-posterior dimen-
sion of the knee. This allows the negative
impression to be sectioned for removal, yet
it can be properly “keyed in” for exact
placement and orientation. A length of
tubeguaze stockinette is placed over the
limb to act as a cast separator, and the
shank is then wrapped with elastic plastic
bandage to the level of the fibular neck.

The foot is then placed on a footboard in
neutral subtalar position with slight plan-
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tar flexion to accommodate the heel height
of the patient’s shoe. Care must be taken to
position the foot in the correct amount of
toe out, and to maintain the shank in
proper orientation to mid-saggital align-
ment.

When the ankle-foot section has hard-
ened, the knee is extended to approxi-
mately 15 degrees of flexion and wrapped
with plaster bandage to the level of the
proximal border of the patella. The patellar
tendon is then outlined as a reaction point
from the floor for knee extension by com-
pressing with thumb and forefinger pres-
sure in the same manner as with a below
knee patellar tendon bearing (PTB) ortho-
sis casting. Since weight bearing is not a
consideration, the popliteal area and con-
tour of the posterior calf need not be dis-
turbed.

The negative impression is removed and
filled in preparation for modification.
Modification follows standard procedures
with plaster buildups over all bony promi-
nences for pressure relief. The footplate is
fully modified for support of the medial
and lateral longitudinal arches. In addi-
tion, a slightly more aggressive modifica-
tion is made under the sustentaculum tali
and transverse metatarsal arch to provide a
stable base for the calcaneus in a slight
plantar flexion position and comfortable
distal reaction point under the metatarsal
heads.

The patellar tendon is now isolated. Al-
though not an area covered by the orthosis,
the patella was included in the negative
impression so that the tendon modification
could be properly oriented with respect to
natural toe out. If this is not done, the or-
thosis will tend to rotate medially or later-
ally and begin to impinge on the femoral
condyles. The positive model is then
smoothed, coated with a parting lacquer
and covered with nylon hose in prepara-
tion for vacuum forming.

A 316" thick sheet of copolymer (poly-
ethylene-polypropylene composite) is
drape vacuum-formed over the positive
model from posterior to anterior, creating
an anterior seam. In the area of the patellar
tendon, the seam is pinched together

tightly with Teflon sheeting to ensure good
bonding at this point. When this technique
is performed with the plastic material at the
proper temperature, there is no need for
plastic welding equipment or other bond-
ing agents to maintain the structural integ-
rity. The positive model is broken out, and
the orthosis is tfrimmed and smoothed for
fitting.

DISCUSSION

The major advantage of the FRO is that,
besides stabilizing the ankle and subtalar
joints, it assists the knee extension capa-
bilities of the patient with fair minus
strength in their quadriceps femoris mus-
cles, and therefore helps prevent the knee
joint from buckling. The KAFO can ac-
complish these functions, but its use fre-
quently results in overbracing of the pa-
tient as well as increased energy consump-
tion. The ankle of the FRO is almost in the
neutral position, so that the patient can
begin his gait cycle with heel strike and
descend stairs more easily than if he were
using the SKO, SB, or KU-SLB. The gait
pattern with this orthosis is more physio-
logic, because it provides opportunity for
the quadriceps femoris muscles with fair
minus strength to work as the patient
walks. Also, provided the patient feels
reasonably secure, the FRO gives him a
sense of freedom and control over external
devices.

The FRO shares all the advantages of
those orthoses made with plastic materials.
Its weight is much less than that of a con-
ventional KAFO (0.3 kgs. vs. 2.2 kgs. avg.).
This device is molded to provide total con-
tact, thus preventing pressure sores over
bony prominences. The patients report
that it is more comfortable, more cosmet-
ically appealing than their old orthoses,
and can fit into a regular shoe using normal
trousers. It is cleaned easily with mild soap
and water, and has no movable parts which
would require maintenance.

However, the acceptance of the FRO has
been hampered by anumber of factors. The
first factor is the cost. Older designs were
fabricated from polyester and acrylic lami-
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nates. Not only are these materials rela-
tively expensive but their use in fabrica-
tion is very time consuming. Vacuum
forming techniques utilizing thermoplas-
tic sheeting offer a quick, inexpensive al-
ternative. The material cost is lower but,
perhaps more importantly, the time re-
quired for fabrication is approximately
one-third less.

A second main difficulty with this ortho-
sis has been its lack of adjustability in the
degree of ankle equinus, and consequently
the amount of knee extension moment
control force. As the principle goes, the
more plantar flexion in the orthosis, the
more extension force applied at the knee
joint. The stability of the knee is enhanced,
but so is the resistance to forward progres-
sion. Reducing the degree of plantar flex-
ion allows more forward motion to occur in
the gait cycle before the maximal extension
force is generated.

This produces a smooth gait, but de-
creases the stability requiring more active
control and strength in the quadriceps
femoris. The optimum tibial-talar angle in
this FRO then is at the proper balance be-
tween these two conflicting considera-
tions, and provides maximal function. This
angle is different for each individual and
may vary over a period of time. Attaining
and maintaining this optimum configura-
tion prior to actual ambulation is exceed-
ingly difficult, especially when the pa-
tient’s clinical picture is changing.

By casting for the orthosis on a footboard
higher than the intended heel height of the
shoe, the entire device will be maximally
plantar-flexed. From this starting point,

the device can be selectively destabilized
by filling the “‘space”” between the orthosis
heel height and that of the shoe. This ma-
neuver changes the reaction dynamics of
the orthosis. It gives an effect similar to
dorsiflexing the entire component. In this
sense the FRO is far more adjustable, and
can be modified to either fine tune the gait
or alter it as the individual condition
changes. The orthosis can then be remade
at a suitable angle or left in a readily adjust-
able state.

AUTHORS

The authors may be contacted through the Rusk
Institute of Rehabilitation Medicine, New York Uni-
versity Medical Center, 400 East 34th Street, New
York, NY 10016.

REFERENCES

Daniels L., Worthingham, Muscle Testing, Tech-
niques of Manual Examination, Fourth Edition, Phila-
delphia, London, Toronto, W.B. Saunders Co., 1980.

2Hussey R.W., Stauffer, E.S., “Spinal cord injury:
Requirements for ambulation,” Archives of Physical
Medicine and Rehabilitation, 54, pp. 544-547, 1973.

3Lehneis, H.R.: “New concepts in lower extremity
orthoses,” Medical Clinics of North America, 53, pp.
585-592, 1969.

4Saltiel, J., “A one-piece laminated knee locking
short leg brace,”” Orthotics and Prosthetics 23, 68-75,
1979.

5Watanabe H., Yonemitsu H., ““Short leg brace for
knee extensor weakness (KU short leg brace),” Ku-
mamoto Medical |., 26, pp. 90-95, 1973.

EDITOR’S NOTE
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Sexually Transmitted Diseases
and Contact with the
Orthotics-Prosthetics Professional

Steven D. Prock, C.P.O.

INTRODUCTION

Over the past few months the author has
noted an alarming increase in the number
of articles and stories published concern-
ing sexually transmitted diseases. Each ar-
ticle describes these sexually transmitted
diseases at epidemic levels and the medical
field’s growing concern about this. The
author had never given these diseases
much thought until he read an article
which described a means of transmittal as
“direct contact” other than ‘‘sexual con-
tact.” It was only then that the author
started asking questions and doing re-
search concerning these unmentionable
diseases. While the author does not wish to
cause alarm, this article is intended to
create an awareness about sexually trans-
mitted diseases.

DISCUSSION

A person has the greatest chance of con-
tracting one of the more than 25 types of
veneral disease through sexual contact, but
there are very real possibilities that the
prosthetist and orthotist could contract one
of these diseases in his daily routine.
Whether the orthotist is palpating for the
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symphysis pubis, or the prosthetist is pal-
pating for the ischial tuberosity, they are in
close proximity of the perineal area.
Working in this area increases the chances
of coming in contact with a veneral disease;
however, infestation is not restricted to
just the perineal area.

Transmission of a venereal disease can be
made when one comes in direct contact
with an infected person, or from freshly
contaminated material.! Even innocently
putting your hands near your nose or
mouth after examining a patient has its
hazards. There are many ways of contract-
ing a sexually transmitted disease and
work in the prosthetic-orthotic field in-
creases your chances of acquiring these
diseases.

Since we can now see that “direct con-
tact” instead of just “‘sexual contact” can
transmit these diseases, we should be
aware of the signs and symptoms and other
modes of transmission of these diseases.
The following outline is a condensed ver-
sion of the six most common types of sex-
ually transmitted diseases and their signs
and symptoms.? This is not a complete
overview and is in no way designed to be
used in self-diagnosis. It is only meant as a
tool to help increase awareness of these
diseases.
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EALDS. (Acquired Immune Defi-

ciency Syndrome)

A. Signs & Symptoms

1. Weight loss, weakness, fever,
generalized lymphadenopathy,
and the appearance of a variety
of opportunistic infections.

2. On physical examination, one
could find white placques of
candida in the mouth. Also,
herpetic lesions on the genitals
or the rectal area.

3. Early lesions may appear as
asymptomatic, subtle, red-
dish-blue patches. Over a
period of days to weeks, lesions
become more nodular with
deeper purple color and often
yellowish-green “‘bruise-like’”
margins.

4. The person could have a history

of hepatitis, gonorrhea, syphi-
lis, or herpes. High risk groups
include homosexuals, intrave-
nous drug abusers, and recent
Haitian immigrants.

B. Transmission
1. ALD.S. is likely to be con-

tracted through an open sore by
contact with blood or any secre-
tions from the eyes, nose or
mouth.?

(It is interesting at this point to note
that the dental community is routinely
taking precautions such as masks and
gloves to prevent contact with blood
and facial secretions.)

II. Syphilis

A, Signs & Symptoms (Primary stage)

1. Initial lesion appears two to
four weeks after inoculation,
changing from a small red
papule to a small ulcer to a hard
chancre, usually on prepuce or
vulva.

2. Lymphnodes enlarge about two
weeks after appearance of le-
sion.

3. Inflammation at mouth of Sten-
son’s duct and enlargement of
epitrochlear lymph nodes.

B. Signs & Symptoms (Secondary
stage)
1. Lesions of the skin and mucus
membrane.

2. Systematic symptoms such as
headache, fever, and malaise
are common, but may be ab-
sent.

3.

4.

Enlargement and induration of
regional lymph nodes.
Eruptions of the skin, maculae
(rosella) syphilide, reddish-
brown coppery spots continu-
ing for one to two weeks.

C. Transmission

i

2

1431

Direct contact between hu-
mans.

Contact with freshly contami-
nated material.

. Transfusion of infected blood or

plasma,

Utero passage of organism from
mother to fetus.

. Through a broken place in the

skin or mucus membrane.*

(Syphilis is more likely to be con-
tracted in the secondary stage than in
the primary.)
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PROPHYLAXIS

The following is a list of ideas which may
help you protect yourself from possible
contact with sexually transmitted diseases.
If you do take precautions, I suggest that
you have some type of “checks and bal-
ances’ system due to the fact that one pre-
caution may not be enough. Also, quite
often, females honestly do not know they
are infected.

® Sterilize any and/or all equipment (this
may not always be feasible or practical).

® Ask specific questions on patient infor-
mation forms (word these so that
symptoms are described, i.e., “do you
have painful urination?”’ not, “do you
have, or have you had, a veneral dis-
ease?’’).

® Delay services until suspicious lesions
are identified and treated.

® Begin personal and patient education.

® Use the following items and procedures

as a guide for personal care:

—gloves

—gowns

—masks

—washing hands after each patient

—bandaging and protecting open
wounds

—cleaning the suspected area of the
device with strong cleaner before
working.

In most cases, wearing gloves and rou-
tine cleanliness of the hands would be
practical and adequate protection against
these diseases.

CONCLUSION

Venereal disease can be transmitted by
means other than ““sexual contact,”” and the
term sexually transmitted diseases is a
misleading description for a potential
health hazard to the prosthetic and orthotic

field. The chances of someone in this field
contracting a venereal disease are not re-
mote, and because the untreated results
can be devastating to our personal lives
(i.e., embarrasment, deformity, and even
death), a keen awareness must be de-
veloped and the necessary precautions
taken.

For more information on this subject, I
suggest you contact your personal physi-
cian, your county health department, or
the National V.D. Hotline (1-800-227-8922).
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Case Studies—

Orthotic Management of the Adult

Post Polio Patient

Darrell R. Clark, C.O.
Jacquelin Perry, M.D.
Thomas R. Lunsford, C.O.

In 1984, a conference on post polio was
held in Warm Springs, Georgia, site of one
of the original polio treatment centers. This
conference was in response to the growing
number of post polio patients being seen in
clinics around the country with complaints
of pain, increased weakness and loss of
function. Since the conference, there have
been a number of articles in the popular
press with regard to what is being called
the ““Post Polio Syndrome.”’ %3

While several theories have been pro-
osed regarding the cause of this phenome-
non, the end result is that many of these
post-polio patients are now seeking re-
evaluation of their condition. These pa-
tients fall into one of two broad categories:
those who have worn orthoses through the
years, and those who have not.

The former group has continued to wear
orthoses after their adolescent years be-
cause they had sufficient residual paralysis
to require it. The latter group may have
worn orthoses initially, but later discarded
them because they were able to substitute
for paralyzed musculature through altered
posture or with their remaining, although
weakened muscles.
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Orthotic design for these patients is
complex, and for it to be effective, the sys-
tem must accommodate the patients’ sub-
stitution mechanisms as well as their in-
stability and deformity. This article will
address some of the more common lower
limb problems which may be improved
with appropriate orthotic management.

BIOMECHANICAL
DEFICITS

The probems to be reviewed include:

® Inadequate Dorsiflexion in Swing

® Dorsiflexion Collapse in Stance

® Genu Recurvatum

® Genu Valgum

® Medio-Lateral Ankle Instability

Each is discussed on the basis of cause,
gait problems, substitution mechanisms,
and orthotic management.

Inadequate Dorsiflexion

Weakness of the pre-tibial muscles will
cause the foot to fall into plantarflexion
during the swing phase of gait. This causes
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Figure 1. In this illustration, the dotted lines demon-
strate removal of material to allow less resistance to
plantar flexion at heel strike.

“toe-drag’’ during gait, and creates the
potential for the patient to trip and fall.
Patients with adequate residual strength
may clear the foot by increasing hip and
knee flexion. The result is a shortened step
length, due to the inability to extend the
heel forward, and a ““toe first” contact.
Although this may be satisfactory for
some patients, others, who lack the ability
to substitute without fatigue, will want a
more normal gait. There are several an-
kle-foot-orthoses (AFQ), either metal or
plastic, designed to overcome ““drop foot”
during swing by providing either passive

plantarflexion restraint, or active dorsi-
flexion assist. A plastic AFO will passively
prevent the foot from dropping, and a
metal AFO with a spring assist will actively
pick the toe up during swing.

Consideration must be given to the con-
sequence of restrained motion at initial
contact. In an orthosis that is too rigid, the
force providing passive plantarflexion re-
straint in swing may, at heel strike, induce
a knee flexion thrust. This would be intol-
erable in the presence of weak quadriceps.
Since patients have shown a preference for
the cosmesis and light weight of a plastic
AFO, some degree of adjustment is
needed. This can best be accomplished by
modifying the trim lines at the ankle so
there is maximum flexibility (Figure 1).
Another means of reducing the knee flex-
ion torque is to reduce the heel lever at
initial contact. This can be accomplished
with a cushion heel on the shoe or by un-
dercutting the heel (Figure 2).

Dorsiflexion Collapse

In order for the leg to support body
weight during stance, there must be sta-
bility of the hip, knee, and ankle. The pa-
tient with weak extensor strength at the hip
and knee can substitute by positioning the
center of gravity posterior to the hip and
anterior to the knee (i.e., hyperextension)
to adequately stabilize these joints. How-
ever, for the patient with a weak calf, the
only substitution available at the ankle to

Figure 2. By rounding the heel
of the shoe, you may also im-
prove transition from heel to
toe during the stance phase.
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restrain uncontrolled anterior tibial motion
in stance is a persistent plantarflexed pos-
ture. Without this, the result is instability in
the second half of stance, and the danger of
falling forward. If body weight is shifted
behind the knee joint, it too will become
unstable. Patients with unilateral in-
volvement cope with this condition by re-
ducing stance time on the affected side.
Patients with bilateral movement must rely
on canes or crutches to attain stance sta-
bility.

Stability is achieved orthotically by re-
straining dorsiflexion in stance and main-
taining the tibia in a vertical position. This
allows the patient to “lean into” the ortho-
sis without fear of collapsing at the ankle.
This reduces demand on the unaffected leg
for the unilateral patient, and on the arms
of the bilateral patient. Dorsiflexion re-
straint may be provided with either a con-
ventional metal AFO, designed to restrict
dorsiflexion range of motion, or a rigid
plastic AFO. Because the torque created by
body weight is high, the dorsiflexion stop
must be rigid. Placing springs in the ankle
joints of the orthosis in an effort to restrain
dorsiflexion will be totally inadequate.

Genu Recurvatum

Patients with weak quadriceps will at-
tempt to create stance stability by placing
their body weight anterior to the knee
joint, (i.e., hyperextension) to lock their
knee. This places the soft tissues posterior
to the knee in tension and may produce
progressive recurvatum. As the amount of
recurvatum increases, the rate of increase
accelerates to the point of pain and de-
creased function.

This also has an adverse effect on gait.
Individuals normally produce 60° of knee
flexion in initial swing to clear the foot. If a
patient is in 20° recurvatum in stance, an
additional demand is created which is not
easily met by the patient. They can not
quickly flex through what is now 80°, and
their energy expenditure increases. A
neutral knee, in addition, is desirable in
the second half of stance, so that the knee
can be easily unlocked to prepare for
swing.

The patient with weak knee extensors
can not risk having his weight line fall be-
hind his knee joint during stance, as the
resulting flexion torque will cause the knee
to buckle. The common orthotic answer is
to provide a locked knee-ankle-foot ortho-
sis (KAFO). This requires the patient to
accommodate the locked knee joint by
hiking the pelvis or utilizing other sub-
stitutions for the stiff-legged gait. In those
patients who have adequate hip extensor
strength, the need for hip hiking in swing
can be avoided by providing a KAFO with
a freely moving knee joint, that includes
10-15° hyperextension. An offset knee joint
which places the mechanical axis posterior
to the anatomical axis is used (Figure 3).
This increases the extension lever in mid-
stance and, coupled with the 10-15° hyper-
extension, allows the knee to assume a po-

Figure 3. The offset knee joint allows the mechanical
knee axis to be posterior to the anatomical axis, and
thus improve stability.
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sition of stability. The patient avoids the
extreme position of pain or deformity, yet
retains the ability to flex freely during
swing.

Genu Valgum

Genu valgum is seen more often in the
paralytic patient than genu varum because
the presence of weak hip abductors causes
the patient to lean laterally in stance to re-
duce the demand on these muscles. The
change in body alignment produces a val-
gum stress at the knee. Over time, defor-
mity occurs and these patients usually pre-
sent with complaints of pain, decreased
function, and increased energy expendi-
ture.

Orthotic management may include a
KAFO which obtains maximum correction
of the deformity, within limits of patient
tolerance and range of motion. Orthotic
components which provide the corrective
force are best applied to the proximal, me-
dial tibia and femoral condyles. Pre-tibial
shells are one of the most common compo-
nents used. These are designed to support
the knee anteriorly, with a proximal medial
extension to support the medial surface of
the knee. In cases of recurvatum, a poste-
rior shell with a medial proximal extension
can be used to support the posterior and
medial surfaces at the knee. In mild cases of
genu valgum, a femoral condyle pad may
be sufficient. All components should be
padded to protect the patient against skin
breakdown.

Occasionally a patient will present with a
knee flexion deformity and internal rota-
tion of the leg. During gait this can give the
appearance of a valgum deformity. Care
must be taken during the evaluation to
avoid this misinterpretation of the pa-
tient’s problem.

Medio-Lateral Ankle and Subtalar
Joint Instability

With weak or absent foot and ankle mus-
cles, stability in stance is decreased in the
medio-lateral dimension as well as in the
antero-posterior dimension. These pa-
tients have no effective substitution avail-

able, and their ankle and subtalar joints
tend to collapse.

A passive deformity will respond to a
U.C.B.L. insert. The potential effective-
ness of this treatment is demonstrated if
the deformity can be controlled manually
during weight-bearing, either by holding
the heel with your fingers, or rotating the
tibia with your hands (externally for val-
gus, internally for varus). If this is not ade-
quate, and the U.C.B.L. collapses, the arch
will have to be reinforced between the or-
thosis and the shoe.

If the deformity is active, due to in-
creased muscle tone, some patients will not
tolerate the force necessary to correct the
deformity, and the U.C.B.L. will not be
adequate. Sometimes a U.C.B.L. extended
into a plastic A.F.O. will work, otherwise
the deformity exceeds orthotic capabilities
and other measures must be taken.

Traditionally, KAFO’s have not accom-
modated rotation of the ankle joint. This
rotation, usually external, places the foot in
a "‘toe-out” position. Many KAFO's are de-
signed to place the foot perpendicular to
the knee axis, which forces the foot into a
varus posture. To further complicate the
situation, “T-straps’ are sometimes added
to counteract varus producing forces. To
avoid this problem, the KAFO must be
constructed to align the mechanical ankle
joint with the patient’s anatomy. This is
accomplished by rotating the distal end of
the orthosis, so that it will properly align
with the anatomical ankle joints.

CASE STUDIES

Case #1

This patient is a 52 year old male, with
left leg involvement, who had never worn
an orthosis. He had 30 degrees of painful,
hyperextension range at the knee and se-
vere, although flexible, ankle varus (Figure
4-A). He also complained of discomfort
and fatigue in his right leg, which had pro-
vided his primary stance support for many
years.

In order to achieve stance stability on the
leftleg, the patient was fitted with a KAFO,
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Figure 4-A. Genu recurvatum often results from years
of force applied to bring the patient’s center of gravity
anterior to the anatomical knee joint, thereby replac-
ing weak musculature.

which provided knee and ankle control
(Figure 4-B). The orthosis was designed
with a plastic distal component, similar to a
plastic AFO to maintain a neutral position
at the ankle and foot.

A free-motion knee joint was utilized to
allow swing phase flexion. This is possible
due to the patient’s recurvatum range.
These patients, as previously mentioned,
developed genu recurvatum by forcing
their knee into extension to substitute for
the lack of quadriceps force and provide
weight-bearing stability. With his leg in a
position of 0° flexion, the patient is not
confident, because the slightest force
would unlock the knee, causing it to
buckle. To provide confident stance sta-
bility, the orthesis is positioned in 10-15°
hyperextension. This creates an extension
lever which locks the joint. When weight is
transferred off the leg it is free to flex as it
advances forward.

Figure 4-B. Orthotic correction designed to prevent
painful, excessive genu recurvatum.

Case #2

A 54 year old male presented with 45°
genu recurvatum, bilaterally (Figure 5-A).
This patient had not been using orthoses
and his deformity, while not painful,
caused a very awkward and energy con-
suming gait.

He was fitted with bilateral plastic
KAFOQO'’s (Figure 5-B). The offset knee joint,
described earlier, was used. This positions
the mechanical joint posterior to the ana-
tomical joint, thereby creating an exten-
sion lever which locks the joint in stance,
while retaining the ability to flex during
swing. In addition, 10-15° of hyperexten-
sion is built-in for added stability, as in the
previous case. Recurvatum was controlled
by the use of plastic thigh and calf compo-
nents. These provided broad contact areas
to minimize pressure, and kept the overall
weight of the orthosis to a minimum. Ten
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degrees of plantarflexion was allowed at
initial contact to prevent knee flexion
torque. Although the patient still requires
crutches, stance phase stability is im-
proved and fatigue is reduced.

Case #3

This was a 24 year old male with bilateral
involvement. His right leg was flail, and he
had combined genu recurvatum and val-
gum, as well as a fused ankle. His existing
KAFO was ill-fitting and in need of repair
(Figure 6-A). It supported his recurvatum
only at the expense of excessive pressure
on his calf.

il | =
Figure 5-A. This patient demonstrates bilateral exces-
sive genu recurvatum.

Examination of the left leg revealed a
weak calf, which resulted in dorsiflexion
collapse in late stance. The patient wore
high-top shoes in an attempt to increase
ankle stability.

He was fit with a new KAFO on the right
to control his genu recurvatum/valgum
(Figure 6-B). Plastic was again used to
minimize weight, provide better pressure
distribution, and improve cosmesis. On
the left he was fit with an AFO designed to
restrain dorsiflexion and substitute for the
weak calf in late stance. A standard metal
system was also provided at the request of
the patient in order to allow range of mo-
tion for driving.

— o S el “3

Figure 5-B. The same patient shown in Figure 5-A,
with orthotic reduction of excessive genu recurvatum.
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Figure 6-A. Patient #3, as presented at the clinic,
prior to treatment.

Figure 7-A. Case #4, as he presented to us with a

recurrent history of broken medial uprights at the
knee, due to excessive forces.

with right knee ankle foot orthosis, and left knee
ankle foot orthosis.

RTINS | 2
Figure 7-B. Following welded reinforcements to the
uprights at the knee, breakage problems and insta-
bility have been corrected.
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Case #4

A 30 year old male presented with flail
legs bilaterally and genu valgum on the
right. He wore KAFO'’s and used crutches,
(Figure 7-A) and related a history of broken
medial uprights on the right orthosis due
to the force on the orthosis produced as a
result of his deformity. Several attempts
had been made to reinforce the system,
with only limited success. To remedy this,
reinforcements were welded onto the up-
rights near the knee.* The additional
weight was not a problem, and significant
increases in strength and stability were
achieved (Figure 7-B).

SUMMARY

Many post-polio patients go on to ex-
perience a reduction in strength and func-
tion, and are seeking re-evaluation of their
condition. Frequently these patients have
managed without orthotic support by sub-
stituting with remaining muscles and
posture “tricks,” but now have increasing
deformity and pain. Improved orthotic de-
sign can help meet these patient’s needs, so

that when they become dependent on an
orthosis, they can have a functionally
satisfying result. As a consequence, they
will not have to wait until they reach an
intolerable situation before accepting or-
thotic assistance.
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Microcomputers and the Small
Orthotic/Prosthetic Firm

Thomas C.W. Chang, C.P.O.

During the past several years, the prices
of microcomputers have steadily de-
creased, while their capabilities have
dramatically increased. Thousands of
software products have become available
for microcomputers, and these products,
many of them comparatively low in cost
and easy to use, are being continually re-
fined to take advantage of hardware im-
provements.! These developments have
made computers available to small busi-
nesses that 10 years ago would have lacked
the financial and technical resources to
purchase and operate data processing
hardware and software. Microcomputers,
for the first time, thus have the capability
to increase small business productivity and
efficiency substantially and to fulfili the
information needs of the small business
owner or manager.?

As the owner and manager of a small
orthotic and prosthetic firm, I have found
manual recordkeeping, accounting, and
generation of bills and correspondence to
be increasingly cumbersome and time-
consuming. Given the size of the business,
its financial constraints, and the lack of
technical computer expertise among my
staff, purchase of a microcomputer appears
to be the most intelligent way to begin
computerizing these functions. In pur-
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chasing a microcomputer or any computer
system, however, I am concerned with en-
suring that the investment will be worth-
while, and that the computer, once pur-
chased, will be productively used. Ac-
cordingly, this article will focus on guide-
lines for selecting personal computer
hardware and software, and for initiating
use of such a system in a small business
environment.

PURCHASING THE SYSTEM

Computer experts agree that the most
important step in purchasing a computer
system is to begin by ascertaining user
needs and constraints. For example, what
functions or procedures does the business
wish to computerize? Can standard soft-
ware packages perform these functions? Is
access to public data bases desirable? How
much memory is necessary? Who will use
the system? What special features are
necessary? How much can the business
afford to spend on a computer system??

All of these factors should be considered
before investigating specific hardware and
software products. Many first-time per-
sonal computer purchasers fall into the trap
of simply buying the most popular equip-
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ment and “‘hot”” software packages and as-
suming that these will perform the re-
quired tasks.® Often, this assumption
proves untrue, and the buyer is left with an
expensive piece of equipment that is used
little or not at all.

Next, the current micro-computer mar-
ket should be thoroughly surveyed. In the
case of hardware, features, costs, and
available software for various models
should be compared. In the case of soft-
ware, “user friendliness” and thorough-
ness and clarity of documentation should
also be evaluated. Many prospective
buyers spend too little time on this step,
perhaps because they are intimidated by
the size of the market, the rapid changes
occurring in it, and their ignorance of the
technical terminology used by computer
salesmen.® Nevertheless, a “‘consistent
step-by-step evaluation of alternative of-
ferings” is necessary if one is to avoid “ac-
quisition of an ineffectual . . . system.”’®

Once appropriate hardware models and
software packages have been identified,
availability of technical services and advice
from manufacturers and vendors should be
ascertained. Many vendors and manufac-
turers provide assistance with needs as-
sessment, help with selection of hardware
and software, and user training and ad-
vice.? Such services may be critical to suc-
cessful installation and continued use of
the system, particularly for the small
business that lacks in-house computer ex-
pertise.

A final and related consideration for the
personal computer buyer is the viability
of the company that manufactures the
equipment.® Today’s computer market,
while huge, is relatively new, with numer-
ous large and small companies competing
for dominance. Most analysts predict that
many of these companies will fail or drop
out of the market during the next few years.
The business that has purchased a com-
puter from such a company may be left
without technical follow-up or without the
ability to upgrade a system or to purchase
compatible software. In this situation, it
may be worthwhile to spend a bit more on
a system manufactured by a company that

appears likely to survive the fierce com-
petition of the next few years.

USING THE SYSTEM

How the small orthotic and prosthetic
business manager sets up and begins using
a personal computer is an important factor
in determining the computer’s ultimate
contribution to business productivity and
effectiveness. The most common problem
leading to failure of a microcomputer to
perform effectively is unrealistic user ex-
pectations. Too often, users expect a com-
puter to be a “’cure-all” that will solve all of
their business problems, an expectation
that is reinforced by much of the advertis-
ing for microcomputers. As Richard Byrne
points out in the June, 1985 issue of Per-
sonal Computing, however, business prob-
lems can be solved only by effective busi-
ness planning and management: “‘comput-
erizing a sloppy situation will likely result
in nothing more than a sloppy, computer-
ized situation.”? The computer is only a
tool to enable the user to augment his own
skills. It cannot substitute for the ability
and effort to make intelligent business de-
cisions, to recognize and react to changes
in the business environment, or to per-
ceive and take advantage of new opportu-
nities, although it can help in all of these
areas.

Another common mistake related to un-
realistic user expectations is to attempt to
do too much too soon with the new system.
Often, overly eager computer novices pur-
chase expensive and sophisticated equip-
ment and software and attempt to put all of
the system’s capabilities to work im-
mediately. Such users—and their employ-
ees—may become quickly discouraged
when problems are encountered, with the
result that the computer is underutilized.?
This type of situation can be forestalled by
careful planning and needs assessment in
the pre-purchase stage.

The key to successful implementation of
a microcomputer system is to progress one
step at a time. Managers and employees
should begin with a program that is com-
paratively easy to learn, such as a simple
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and user-friendly word processing or
spreadsheet package, and then work their
way up.!* Once users have become familiar
and comfortable with the computer, more
important business activities or “critical
success factors” should be identified and
computerized, one at a time.'? Byrne
suggests that managers use a personal
computer to “leverage’”” what they do best,
not to compensate for areas of weakness:
“to take something that you are doing
poorly and begin doing it with a computer
may only intensify the problem.”3

Finally, if lower-level employees, such as
secretaries, are to be primary users of the
system, they should be involved, as far as
possible, in the needs assessment, evalua-
tion, and selection processes. Such in-
volvement can help employees to under-
stand how the personal computer will
benefit them, and can ease any fears they
may have about learning new procedures,
or about being “replaced” by a computer.
If feasible, training should be made avail-
able to employees.!# Further, in choosing
the system, physical features such as key
size, screen angle, flickering of screen
image, and character size and color should
be evaluated for comfort and attractive-
ness. Once installed, a more comfortable
system will help to improve employee mo-
rale and reduce error.!¥ It is also important
for the employer to understand that use of
the new system may disrupt routines and
decrease productivity temporarily.1¢

Once users—whether managment or
staff—are introduced in this gradual fash-
ion to working with the computer, they
will begin to see how computerization can
facilitate basic business functions, such as
accounting and inventory control, and will
“inevitably find other ways for the com-
puter to make life at work easier or more
productive.”’ 17 At this point, the stage is
set for the computer to develop naturally
into a tool with many more uses than ori-
ginally imagined.

SUMMARY

Today’s microcomputer is a powerful
business tool with numerous applications

beneficial to the small business firm. It can
be used to handle billing, accounting, and
tax planning, to maintain and update rec-
ords on inventory and clients, to generate
mailing lists, and for word processing. In-
creasing the efficiency and accuracy of
these essential functions can contribute
greatly to business effectiveness and suc-
cess.

Despite these impressive capabilities,
however, personal computer purchases
must be planned and products evaluated
thoroughly and intelligently. Expectations
for computer functions should be realistic;
a microcomputer is not a “cure-all” for
business problems, nor a substitute for
good management.

Finally, users with little computer back-
ground should acquaint themselves
gradually with the computer’s operations
and capabilities, working up from simpler
to more sophiticated programs. In this
manner, the small orthotic and prosthetic
facility can derive maximum returns in ef-
ficiency and productivity from its micro-
computer investment.
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Technical Note:

A Simple Boot to Prevent

Pressure Sores

Albert L. Howe, C.P.O.

INTRODUCTION

Pressure sores on the heels and bony foot
prominences are an unfortunate and fre-
quent occurence in the elderly patient con-
fined to bed. While many padded foot
protectors are commercially available,
none has proven entirely effective in our
experience. We have, therefore, designed
our own foam boot. It is maximally effec-
tive in preventing pressure sores and can
be made in minutes from materials avail-
able in any hospital-based orthotics labo-
ratory.

FABRICATION

Materials required are an “eggcrate’’
foam mattress, Masters® cement, Velcro®
and canvas webbing. Masters® cement is
first applied to one border of an 18" square
piece of eggcrate mattress. Folding the
square in the middle so that the knobby
surface is to the inside, the edges of the
cemented border are pressed together so
that they adhere (Figure 1). A second 18"
square piece of eggcrate foam is then
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applied to the outside smooth surface of
the first square and its border glued to-
gether in a similar manner (Figure 2). Two
webbing straps with Velcro® closures are
then fashioned to hold the anterior open-
ing of the boot closed.

The completed boot (Figure 3) encom-
passes the distal lower extremity to the
mid-calf, protecting not only the foot and
ankle prominences but also the Achilles’
tendon area. Because the foam padding
completely envelops the leg, it is impossi-
ble for the closure straps to chafe the skin.
The double layer of foam not only provides
double padding but also increases the sur-
face area of the boot, thus distributing
forces more evenly between the foot and
the bed. Because the contoured surface of
the eggcrate is next to the skin, there is
ventilation between the skin and the foam
rubber, thus preventing temperature
build-up. Since the projections of the egg-
crate foam move with the patient, there is
no friction on the skin.

The material cost of the boot as described
is less than $10.00. Four boots can be made
from one eggcrate mattress.
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Figure 2. The second layer is
prepared in a fashion similar
to the first, and the one layer
is placed inside the other.

Albert L. Howe, C.P.O.

Figure 1. The border of the
eggcrate mattress is adhered
with the projections facing in.

Figure 3. The completed boot,
shown positioned on the pa-
tient, with closures in place.
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SUMMARY

Over the past eight years, we have used
the above-described double layer eggcrate
boot to prevent pressure-induced skin le-
sions in elderly bedridden patients. No
pressure sores have developed while the
boots were in use. We recommend our de-
sign as an acceptable alternative to com-
mercial foot padding for the prevention of
pressure sores.
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Sure, cosmetics are imﬁortant and we have never overlooked that
aspect, but all of our research efforts have concentrated on developing a
better technology for prostheses fabrication.

Out of our research came the world’s first lightweight titanium knee i
joint which features the centre of axis posteriorly positioned offering ease ‘
of alignment and greater stability.

IPOS also developed ‘and refined the revolutionary, flexible socket £
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greater degree of wearer comfort. ;

IPOS technology has resulted in an AK prostheses that is extremely
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IPOS technology will always stand above the rest in both product and
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BOOK REVIEWS

Charles H. Pritham, C.P.O.

Lower Extremity Amputation, Linda A.
Karacoloff, M.S., P.T., Aspen Systems Cor-
poration, Box 6018, Gaithersburg, Mary-
land, 176 pages and index.

As explained in the forward, this book is
an outgrowth of experience at the Re-
habilitation Institute of Chicago and is a
companion piece to a similar book con-
cerning spinal cord injury, reviewed ear-
lier. The objective of the book is to provide
a clinical therapist with a practical method
for planning the treatment of an amputee.

It includes chapters on evaluation, the
pre-prosthetic program, above knee and
below knee prostheses, prosthetic train-
ing, gait evaluation, and other topics. The
book is quite thorough and well laid out.
Of particular interest are the use of charts
and graphs throughout to summarize and
organize material.

The book would seem to be a useful ad-
dition to the professional library of any
prosthetist wishing to gain insight into the
therapist’s role, and who wishes to have it
available as a resource for therapists with
whom he works.
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Atlas of Orthotics, 2nd Edition, American
Academy of Orthopaedic Surgeons, The
C.V. Mosby Company, 11830 Westline In-
dustrial Drive, St. Louis, Missouri 63146,
541 pages and index.

In their introduction, the editors state
that it was their intent in this volume to
steer a middle course between the disease
specific “‘cookbook’ approach of the origi-
nal Orthopaedic Appliance Atlas and the
rigorous biomechanical analytical ap-
proach of the first edition. To this end, the
book is divided into three sections.

The first is concerned with basic infor-
mation—including materials, gait, and
biomechanics. The second section is about
components and available orthoses, and
the last is about the application of infor-
mation in the first two sections to specific
disease categories and situations. There is
also a fourth section about living aids, in-
cluding seating.

As always, the Atlas is an invaluable
component of any orthotist’s professional
library, especially if one is preparing for
certification. Two things should be borne
in mind, however. It is written, quite cor-
rectly under the circumstances, by ortho-
paedic surgeons for orthopaedic surgeons,
and not primarily for orthotists. Because of
the breadth of material to be covered, it is
rather general. An orthotist looking for a
cookbook approach and all the answers
will surely be disappointed.
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Orthotist, Certified or Board Eligible—
Good salary and benefits, permanent po-
sition, requires some experience in bracing
scoliosis and post operative spinal fusion.
Contact: Isidore Zamosky, Inc., 608 5.
Main Street, Spring Valley, NY 10977; (914)
352-2148 or 352-2397.

Prosthetic Technician

Immediate opening available. Salary
commensurate with experience. Benefits
include full health plan for employee.
Profit sharing available.

Dorsch Prosthetic and Orthotics

109 East 29th Street

New York, NY 10016

(212) 683-2485
Contact: Mrs. Marita Dorsch Carozza

CERTIFIED PROSTHETIST: progressive
office in Midwest town with population of
100,000. Competitive salary and additional
benefits. Interested applicants send res-
ume to AOPA, Box 110385, 717 Pendleton
Street, Alexandria, VA 22314.

Experienced Prosthetist—Need not be
certified. Experienced in patient care and
fabrication. Immediate opening. Send res-
ume to: Valley Orthopedic Brace & Limb
Co., 3016 West Main, Russellville, AR
72801; or call collect to (501) 968-3249 and
speak with Denton Lee or Bob Swank,

CPO Wanted for Management and Patient
Care. Replies confidential to:

Fred ]. Karg

Karg Prosthetics Co.
1319 W. Carson Street
Torrance, CA 90501
(213) 328-4573
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ORTHOTISTS
A N D
PROSTHETISTS

(certified, board eligible or
skilled technicians)

J.E. HANGER, INC. has experi-
enced growth in several of its east
coast branch offices opening up new
positions for qualified practitioners
and technicians. We are a highly suc-
cessful and well known corporation
with 125 years of experience and can
offer outstanding advancement op-
portunities. Relocation assistance,
excellent fringe benefits including
retirement plan, and continuing edu-
cation are all part of our package.

Positions available in the following
locations:
J.E. Hanger, Inc. of NY, Buffalo,
NY

J.E. Hanger of Phila., Inc.,
Philadelphia, PA

J.E. Hanger, Inc. of VA, Richmond,
VA

If you are qualified, there is an out-
standing opportunity to join a pro-
gressive team and grow with a leader
in the profession.

For further information contact:
J-M. Cestaro, C.P.O.
</o Washington Prosthetic Supplies
(a division of J.E. Hanger, Inc.)
40 Patterson Street, NE
Washington, DC 20002
tel. (202) 789-0052




PROGRESSIVE CENTRAL FAB FACILI-
TY—needs experienced plastics techni-
cian (3 yrs. min.), knowledgeable in all as-
pects of plastic fabrication. Beautiful Cen-
tral Florida location for the outdoors ori-
ented. Excellent pay & benefits for the right
person. Super growth opportunity. Send
resume to: AOPA Box 20386, 717 Pendleton
Street, Alexandria, VA 22314.

Immediate opening for experienced CPO
for modern facility to manage or for possi-
ble partnership. Reply to Pete Allen, Bir-
mingham Limb & Brace Co., 3020 4th Ave-
nue South, Birmingham, AL 35233.

Small P& O Facility for Sale in desirable
college town. Will consider partnership
offer from CPO. Gallatin Prosthetics, 103
Commercial Drive, Bozeman, MT 59715;
(406) 586-8386.

CP or CPO needed immediately, Certified
or Board Eligible to work with a new com-
pany in Northwestern Pennsylvania.
Duties would include clinical work, mea-
suring and fitting patients at the office and
in the field, and manufacturing and de-
signing orthotic and prosthetic products.

An excellent opportunity for those who
want to grow and help with the many op-
portunities of anew and rapidly expanding
Orthotics and Prosthetics company. Com-
petitive salary and benefits.

Please call for more information or send
your resume to the following address.

Carter Orthopedics, Ltd.
202 Union Street
Titusville, PA 16354
1-814-827-9691

The VA Medical Center, Long Beach, CA,
is recruiting for a Research Prosthetist who
is Board Eligible or CP to work with medi-
cal doctors and engineers in an amputation
and prosthetics clinical/research program.
This exciting position provides the indi-
vidual with time and resources for pros-
thetics/orthotics research and application
of state-of-art techniques to clinical prob-
lems. Salary appropriate to training and
experience, excellent government benefits.
Contact: Kay Patterson, Personnel Service,
VA Medical Center, Long Beach, CA 90822.
Phone: (213) 494-5651. The VA is an equal
opportunity employer.
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CERTIFIED ORTHOTIST—The Univer-
sity of Kansas Medical Center has a posi-
tion available July 1986 for Certified Or-
thotist. Position offers/requires participa-
tion in a variety of specialty clinics: Mus-
cular Dystrophy, Spina Bifida, Cerebral
Palsy as well as treating patients requiring
a broad spectrum of orthoses. Position also
offers excellent working professional re-
lationship with physicians and other allied
health team members, a neat and clean
working environment and excellent fringe
benefits. Send resume to Paul Trautman,
CPO; University of Kansas Medical Cen-
ter, 39th & Rainbow Boulevard, Kansas
City, KS 66103; (913) 588-6548. An Equal
Opportunity Affirmative Action Employer.

Orthotist/Orthotist Prosthetist, Board Eli-
gible—Rapid growth company in midwest
needs a responsible person to grow with
us. We want someone interested in staying
with us to become a partner in the group.
Great benefits, wonderful city, fun work
and a future. Send resume to AOPA Box
30286, 717 Pendleton Street, Alexandria,
VA 22314.

CERTIFIED PROSTHETIST-ORTHO-
TIST: Needed with clinical and fabrication
experience. Competitive salary and bene-
fits. Send resume and salary requirements.
All replies considered confidential.

Texoma Health Care Center
120 5. Crockett
Sherman, TX 75090

CO or CPO

Immediate opening with dynamic multi-
disciplinary practice in Southern Maine.
Excellent company/opportunity. Close to
Boston. Send resume to: AOPA Box 20786,
717 Pendleton Street, Alexandria, VA
22314.

CERTIFIED PROSTHETIST-ORTHO-
TIST: 23 years experience, 15 years experi-
ence as a chief of an orthotics lab. Experi-
enced in spinal cord injury care, amputa-
tion surgery, IPOP, temp. prostheses,
clinical practices. Accepting offers of em-
ployment and/or partnership. Prefer No.
NJ, So. NY, So. Conn. area. Contact: CPO,
Box 171, Beacon, NY 12508.



C.D. Denison

Two Poster Cervical Collar

The C.D. DENISON TWO POSTER CERVICAL COLLAR was originally designed as a post-
cervical fusion orthosis.

The basic design features rigid mandibular-occipital pad connectors with safety latches.
This innovation permits a more positive control of the head and cervical spine than is
provided with flexible-strap type connectors.

Time has proven the value of the

C.D. DENISON TWO POSTER
CERVICAL COLLAR, not only as a post-
operation support, but also in non-surgical
application, when a more positive
positioning control is desirabie.

The C.D. DENISON TWO POSTER
CERVICAL COLLAR with thoracic
extension possesses all the qualities of the
basic Two Poster. In addition, it provides
an even greater stabilizing support of the
cervical and upper thoracic spine.

C.D. Denison Orthopaedic Applianc Corp.

220 W. 28th STREET « BALTIMORE, MD 21211 « (301) 235-9645

The C.D. Denison Two Poster Cervical Collar is available
through your local orthotist on request.




ILFELD

HIP ABDUCTION SPLINT

Th- lifeld Hip Abduction Splint is ideal for treating congenital
dysplasia of the hip, with or without dislocation of the femoral
head, before and after the walking age.

8 The lifeld splint consists of two ® The splint is adjustable for

aluminum thigh bands, with wash-

able cloth and felt covers, fastened of abductor spasm.

to a chrome plated cross bar by
universal joints. The Thigh bands
are also lastisol-dipped

® The thigh bands are adjustable
and are locked in place with a
3/16” hexagon wrench.

@ Skin irritation is aliminated.

ADVANTAGES OF
USING ILFELD
HIP ABDUCTION SPLINT

@ Splinting allows treatment of cangenital hip disease
in infants without the use of cast, anesthesia, or
hospitalization. In older patients it eliminates lang
manths of imprisapment in the plaster body cest The
care of the patient at home is made easy by facilitating
daily bathing, diaper changing, and perineal hygiene.
The child 1s mobile and need not be carried. In addition
to the physiological advantages of the lifeld splint. it is
a method that is convenient for the mather and
comfortable for the patient

MATERIAL BPECIFICATIONS
B All steel parts chrome plated

8 Aluminum thigh bands are malleable enough to be
shaped by hand

8 Interchangeable cloth covers are sugmented by felt
lining

W Aluminum cufts are available in Plastisol covering
instead of cioth

hygiene.

in the splint.

growth and progressive relaxation
® It is cool and comfortable; having
no bibs or harnesses.

B The perineum is free for diaper

B The child can crawl, walk, or climb

FITTING THE ILFELD SPLINT

@ The splint is applied at first in easy maximal abduc-
tion. The mother is generally instructed to remove the
sphint twice daily for bathing and abduction-rotation
exercises The child returns weekly for adjustment of
the splint into further abduction. The splint is adjusted
without difficulty by the physician or a certified tech-
nician. Metal bands should be bent and shaped to fit

L WAIST MEASUREMENTJ @
®®

®

DISTANCE BETWEEN KNEES ABDUCTED

patient’s thigh and cloth covers should be washed by
hand [(Extra cuffs for easy perineal care can be
purchased } When the splint is on, with the child onits
back. be sure the cross bar folds up toward the navel
so that the child may sit up. A waist band is generally
used to prevent slipping of the splint and in cases
where super abduction is desired

APPROXIMATE SIZES
FOR AVERAGE CHILD

[ GimCuMPIRENGE | SPARAD | AGE
{Extra Smai 5 .6 B 1 day to 1 manth
| .8 7 1 - 4 months
| Medium 8" 10" a 4. 12 manths
{Large 107 - 12° 11° 13 years
[Estra Large 12" - 15° 18" Over 3 years

ORDERING INFORMATION
Measuring Sheet must include:
® Age of child — hip condition, which one

W The four [4) designated circumferences shown with
Hlustration

@ Approximate degree of abduction

® |f unusually chubby or below normal size, quote
same

B Please specify “Cloth” or "Plastisol” when ordering

é'uuing the Prosthetic and Orthotic ffjwfsnion

NORTHEAST PARAMEDICAL INDUSTRIES

156 EAST 116TH STREET. NEW YORK, NEW YORK 10029

(212) 348-1900 (800) 223-0555



FRACTURE BRACE
COMPONENTS

Polyethylene Quadrilateral
Gashng Brims

Ahgnmem Jlgs

==

Full Lsg PostaFracture
Socké an( sizes

Polyethyf’ene knee Joints

Lockmg Knee Joints
Polycentric Knee Joints

Plastic Sﬁli)e Inserts
Small, Medium, Large

Perforated Orthbplastts_heeting
Cast Bod{s —=38izes 7y

Femoral and Tibial Components

POST SURGICAL
SUPPLIES

I,\diiéél Adhesives
Susagnsion cables, A/K

Adjustable Prosthetic Units
A/K and B/K

Stump Eocks —+ Spandex

SUSpens;on Belts, B/K
Ieftand right

Felt or Polyurethane
B/K Relief Pads

Sach Fgét —all sizes

Polyurethane Distal
End Pads

Lamb s Wool

get them faster from . . .

SUPPLY CO.

4666 Manufacturing Rd.
Cleveland, Ohio 44135

Phone: a.c. 218-287-5775
800.321-1264

Orthotic & Prosthetic Parts & Supplies
Paul E. Leimkuehler, C.P. president




\NTRODUL ING...

THE

POLYACTION™

KNEE ORTHOSIS

Model P.A. 400
Free Mation

ALL of the POLYACTION™KNEE
ORTHOSES have a slide adjust-
ment to ensure proper fit

BECKER ORTHOPEDIC
1s proud to distribute the
POLYACTION™
KNEE ORTHOSIS
manufactured by the Scott
Orthotic Labs. The orthasis is
prefabricated in four stock
sizes for the right and left leg
Four models are available to
accommodate all flexion and

extension control needs

r

"Be-ckestainless steel poly-
centric knee joints

® Modular flexion-extension
controls may be easily inter-
changed

elLightweight - 1': pounds

® Unique thigh trim for great-
er seating comfort

To order specify model number, size, and right or left leg

Model P.A 403 - Adjustable
Flexion-Extension Stops

The new Scott stop allows adjust-
able flexion-extension control

DESCRIPTION MOBEL NUMBER SIZE CALF CIRCUMFERENCE | THIGH CIRCUMFERENCE 7
AT LARGEST POINT PROXIMAL TO KNEE CENTER
Free motion with full extension stop P A 400
Free motion with 10" extension stop P A 4M S EL 13-13 3/4' 17-18"
Free motion with 20" extension stop P A 402 Medium 14-14 3/4 19-20
Free motion with adjustable flexion- P A 403 Large 15-15 3/4° 21-22
extension stops Extra Large 16-16 3/4" 23-24'
Sports covers PA 410

Manutactiured by

5300 West 44th Avenue
Denver, Colorado 80212
TOLL FREE (800) B21-5795
(In Colorado) 1-423-8510

Distributed by

ker ORTHOPEDIC APPLIANCE E’:

C COMPANY [
e 635 Executive Drive Troy. Michigan 48083

TOLL FREE (800) 521-2192 e (313) 588-7480
Telex B10-232-4111




TWO-POST ORTHOSIS for stabilizing
cervical and upper thoracic regions.
) hoses are our only product. They are only

le through ethical dispensing orthotists. Because
of this we have the motivation and the skill to provide
you with the highest quality orthoses possible for max-
imum acceptance by your doctors and patients. And we
back you up with 24-hour delivery of your prescription
orders anywhere in the country. Plus, we have a price

tructure to make our service =
your most profitable way to Florlda

fill prescriptions. Florida Brace
- Corporation, P.O. Box 1299, Brace
Winter Park, Florida 32789.




Orthotics and Prosthetics, the Journal of AOPA

Announces:

Discount Bulk Gift Subscription Rates
for all AOPA-Member Firms

® Save up to 50% off the regular subscription price.
® Opt to either have the extra copies sent to you or directly to those you designate.

® Use the extra copies to disseminate technical information to colleagues, physicians, and
members of your rehabilitation team.

® Use as gifts, and strengthen the relationships you work to develop with doctors and other
firms. AOPA will notify the recipient that you have purchased the gift for them.

Discounts apply to orders of more than 5 ONLY

Two ways to save —$12.00 each per annual subscription, plus shipping, to send all copies
to your firm.

$18.00 each per annual subscription. AOPA will mail directly to the
recipient(s) you designate.

Name AOPA Member Firm
Address

Zip Phone

[] Please start my subscription for (must be more than 5 for discount) gift copies.

[0 A. Send the order to my address. Enclosed is my check, for $12.00 per subscription,
made payable to AOPA. I understand I will be billed for shipping.

OR
0 B. Send the order to the name(s) and address(es) I've listed (attached). Enclosed is my

check, for $18.00 per subscription, made payable to AOPA. Please enclose a card
announcing my gift to the recipient.

Make all checks payable to AOPA.

Send to: Orthotics ahd Prosthetics Bulk Subscriptions
AOPA National Headquarters

717 Pendleton Street

Alexandria, VA 22314
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S.0.M VEST-

The patented SOM..® Brace has been used for a

- number of years to provide stability and support for a

variety of injuries associated with the cervical spine.
Now; the respected SOM.. suspension system is
available with ¢ halo type body jacket to provide even

- more support for a variety of post-surgical applications

as well as acute sprains, strains and subluxations,

Introducing the S.OM.1.* Vest—C.10.

Stabilization of the cervical spine is achieved by
immobllizing the skull relative to the chest with a SOM.L
type superstructure connected to a halo type body
jacket, Occipital and mandible pads are completely
adjustable to provide maximum support and confrol
anterior/posterior motion, lateral fiexion and axial
rotation. In addition, an improved over-the-shoulder
suspension system is used for positive body jacket
support and pesitioning.

~ S.OM..% Vest—CTO. for long term rehabilitation.

For comfort the SOMI Vest—CITO. body jacket is

thermoformed from fiexible polyethylene and covered, -

on the inside, with a soft Kodel liner The liner is
attached to the body jacket with Velcro® and may be
easily removed, washed or replaced for patient
hygiene.

The lightweight body jacket is also ventilated to help
in the prevention of pressure sores.

As rehabilitation proceeds a SOM.. head band may
be used to allow removal of the chin plate enabling
the patient to eat, wash or shave while maintaining a
stable cervical spine.

Three sizes to correctly fit adults and children.

The S.OM.. Vest—CJTO. is designed to provide
cervical immobilization for patients ranging in weight
from 75 to 200 pounds. Fully adjustable and easy to

 apply, the SOM.. Vest CTO. may be fitted while the

patient Is in a horizontal position, such as a hospital
bed or Stryker type frame.

© 1986, United States Manufacturing Company

Product:Numbers:
Chest Patient Product
Size Circumference | Weight Number
Small 26"-30" 75-100 Ibs. | A30-200-0004
Medium | 30"-36" 100-140 Ibs. | A30-200-0002
Large 36"-44" 140-200 Ibs. | A30-200-0003
U8 batent Nirber 724,452

' =TM

United States Manufacturing Company

180 North San Gabriel Boulevard, Post Office Box 5030
Pasadena, California 91107 U.S.A. (818) 796-0477

Cable; LIMBRACE, TWX No.: 910-588-1973, Telex: 466-302



Reprinted below is the application required by ABC for those wishing accreditation for their educa-
tion programs. Please use this form when applying for credits.

American Board for Certification in
Orthotics and Prosthetics

Application for Continuing Education Activities
Group A—Accredited Instruction

Educational Activity:

Date(s) of Program:

Institution and Location:

Sponsor:

Number of credit units applied for:

Prerequisite

. SUBMISSION 60 DAYS PRIOR TO PRESENTATION. (If presenters or subject matter changes within the sixty days notify
ABC directly.)

. Time frames must be presented: example—9:00 ro 9:45 (in & out)

>

Brief description of subject matter.

. Along side of, or under the presenters, his or her credentials.

moow

What categories they are applying for Continuing Education Units in: example —Scientific, Business, elc.

Comments

For Official Use Only

Course received late: Yes [] Date Received No [
Course Approved: Yes [] Date Received N

If Disapproved or Number of Credit Units Reduced,
Please State Reason(s).

Received in National Office:

Sent Committee:

Final Committee Action:

Signature Date



SUJP

ERESOCKS

Today's Prosthetic Sock for Today's

oday’s Active People!

A SUPER VALUE

100% fine virgin

LONGER SOCK LIFE

* ‘th t
wool you machine wash-and-dry comort! Because itis consistent and because t's a

M'_" the more you wear and

wash Super Sock, the fiuffier and softer it gets.
Amazing as it sounds, Super Sock requires no
special care. Made of 100% fine virgin wool fiber
and not a blend, this is “the” prosthetic
sock you can machine wash and dry
without worrying about shrinkage or
felting. Simply wash it with other white
laundry that doesn't require bleaching.
Why wool rather than a blend? At Knit-
Rite we know of no other fiber

that provides the same qualities

so important to a prosthetic sock.
Extensive research establishes |
wearers find that only wool F
has the elasticity, thickness,
resiliency, absorbency,
resistance to abrasion and the
acidity of perspiration that's
necessary for a long-lasting,
“comfortable” prosthetic sock.

COMFORT, CONVENIENCE
Mﬂm Because lifestyles are

more active and more varied than ever before,
Knit-Rite first began researching a superior washable
all-wool prosthetic sock in 1977. After three years
of repeated testing, Super Sock was declared
by farmers, businessmen, homemakers
and dozens of other wearers—as well

proven fact that clean socks last longer. We highly
recommend that Super Sock be washed after each
wearing. If you're not already in the habit of doing
this, you may be surprised to find that with Super
Sock, just one dozen socks will provide superior
wear for an entire year for the average person.
That’s approximately 30 wash and wears
persock. Clean socks lastlonger, provide
more comfort, and better protect the
skin against abrasion and irritation.

CAREFREE CARE
INSTRUCTIONS \ash with

white laundry at warm temperature fora
medium length of time using normal agita-
tion. Add any all purpose detergent or
Ivory Snow using NO BLEACH. Rinse
in either cool or warm water. Tumble
dry on permanent press or delicate
setting. Or if you prefer, you can
machine wash and air dry. Either

" way, Super Sock gets softer and fluffier
as you wear and wash it. Remember,
clean socks lastlonger. It's consistent!

A GREATER
DOLLAR VALUE s

6 more wear/washes @ 48¢
per day the average wearer
will save 7.7% per year®
over socks selling for

as their prosthetists—to be a most
remarkable advancement in prosthetic socks.

BETTER FIT AND CONSISTENCY

forthe life of the sock! The same special process that
retards shrinkage also assures that your Super Sock
remains consistent washing after washing to provide
you with a comfortable fit. Thickness, after 30 wash/
dry cycles of Super Sock changed only 3.64% com-
paredto 21.46% for the “Old Style” regular wool sock.

SN

e

$2.00 less at retail.
Consult your prosthetist for the sock and size best for you.

*Based on 12 Size 18" No. 2 @ $14.57 suggested retail, representing a
year’s supply, with 30 wear/washes per sock.

GREAT COMFORT COMPANIONS

* The PP/L Soft-Sock® Dry because it
wicks moisture, lightweight, may be worn
as aliner, filler or spacer.

* The Knit-Rite Prosthetic Sheath—
Stretches for the best fit.

2020 GRAND AVENUE = PO. BOX 208 » KANSAS CITY, MO 64141 1 N
(816) 221-5200 » TOLL FREE (800) 821-3094 « TWX #9107710513 « CABLE CODE: KNIT-RITE




American Orthotic and Prosthetic Association
717 Pendleton Street
Alexandria, VA 22314



