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FRACTURE BRACE POST SURGICAL 

COMPONENTS SUPPLIES 

Polyethylene Quadrilateral 
Casting Brims 

Alignment Jigs 

Clamps, Snaplock 
two necessary for each cast 

Full Leg Post-Fracture 
Socks - six sizes 

Polyethylene Knee Joints 

Locking Knee Joints 

Suspension corsets, A/K 

Suspension cables, A/K 

Adjustable Prosthetic Units 
A/K and B/K 

Stump Socks - Spandex 

Suspension Belts, B/K 
left and right 

Felt or Polyurethane 
B/K Relief Pads 

Polycentric Kne« i Joints Sach Feet - all sizes 

Plastic Shoe Inserts 
Small, Medium, Large 

Polyurethane Distal 
End Pads 

Perforated Orthoplast Sheeting Lamb's Wool 

Cast Boots - 3 Sizes 
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TWO-POST ORTHOSIS for stabil izing 
cervical and upper thoracic regions. 

Spinal orthoses are our only product . They are only 
available through ethical d ispensing 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 prescript ion 
orders anywhere in the country. Plus, we have a price 
structure to make our service « j m m -m 
your most profitable way to JJV Jll01TlCl2( 
fill prescr ipt ions. Florida Brace m 

Corporat ion, P.O. Box 1299, jB jPSIOO 
C o r p o r a t i o n Winter Park, Florida 32789. 



T H E 
K N I T - R I T E 

T A Y L O R B R A C E 

THOHACOLUMBAR A-P CONTROL ORTHOSIS 

Covered with white karad, padded with ',s inch foam plastic 
and lined with pearl cowhide anti-persplrant treated. 
Aluminum back bar and peivic band. 

WITH REGULAR BANDS 

4 
v . 

i f 

FRONT VIEW BACK VIEW 

WITH DEEP BUTTERFLY BANDS 

FRONT VIEW BACK VIEW 

F - R O I H I C T cone Hip Measurement 
2B-2201-SM Small 28" to 3 1 " 
2B-2201-MD Medium 32" to 35" 
2B-2201-LG Large 36" to 39" 
2B-2201-XL X-Large 40" to 44" 

Height 
17y 2" 
19%" 
22Vi" 
22Vz" 

Pelvic 
Band 
18" 
20" 
22" 
24" 

WITH SHALLOW BUTTERFLY BANDS 

FRONT VIEW BACK VIEW 

PRODUCT CODE 
~ r t̂ tjii>v f can" 2B-2203-SM 2B-2202-SM 

2B-2203-MD 2B-2202-MD 
2B-2203-LG 2B-2202-LG 
2B-2203-XL 2B-2202-XL 

Hip Measurement 
Small 28" to 3 1 " 
Medium 32" to 35 
Large 36" to 39" 
X-Large 40" to 44 

Pelvic 
Height Band 
18" 18" 

, 2 ( ) „ 2 f J „ 

23" 22" 
, 2 3 „ 2 4 „ 

Pelvic bands are made from .071 x 2024-T3 hard alloy 
aluminum. Uprights are made from Va inch x H inch 2024-T4 
aluminum. Height measurements for Taylor upright is 
overall length complete with cover and lining. 

SPECIAL SIZES AVAILABLE ON 
MADE-TO-ORDER BASIS 

V 



C u t i t . M o l d i t . B e n d i t . S h a p e i t . 
No other splint material works so easily. 

Wrap around any contour. Lend support to any Iniured 
body pan With attractive ORTHOPLAST* Splints, the 
most versatile splinting material available. 
• A lightweight low-heat thermoplastic featuring maxi
mum ability to be molded. 
• Strong, cohesive, can be made to adhere to itself 
without glue, simply by heating. 
• Can be riveted, strapped, braced, hinged, bonded, 
butt-bonded to suit all your splint-engineering needs 

(Can also be reheated and remolded to refit an improv
ing patient whose splint needs have changed.) 

Educational literature, medical reprints, splint pat
terns and samples may be obtained by writing to De
partment Johnson & Johnson. New Brunswick, 
New Jersey 08903. 

ORTHOPLAST Splints 
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We Don't Count Them 
Even After They've Hatched! 

As soft as they look from the outside, our customers are tough. It wasn't 
easy to earn their trust. We never take them for granted. 

At Kingsley Manufacturing Company, we reinforce this trust on each order 
by providing the finest products, the most attentive service and the fastest 
possible delivery. Kingsley pursues an active design and development program 
which directly benefits everyone involved in the prosthetics field. Especially our 
customers. 

Admittedly, we bend over backward for our customers. They deserve no 
less. Our performance is directly related to the service they provide to their 
customers. 

We at Kingsley Mfg. Co. understand the reasons which make our customers 
so tough, and we're pleased they count on us. 

KINGSLEY MFG. C O . 
1984 PIACENTIA AVEM* 
COSTA MESA. CA 92627 

(714) 645-4401 
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For The Complete Line 
Of Orthopedic Appliances 
And Brace Components 

B E C K E R 
ORTHOPEDIC APPLIANCE COMPANY 

OUR 4 4 t h YEAR 
Send for Complete Catalog 

1776 South Woodward Avenue, Birmingham, Michigan 48011 

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

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

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

Name 
Address 
City State Zip 
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O R T H O T I C P R O S T H E T I C M A C H I N E R Y 

Machines Designed 
To Enhance 
The Craftsmanship of 
The Orthotic/Prosthetic 
Professional 

S/J SERIES 

r COMPACTNESS HI-EFFICIENCY VACUUM SYSTEM 
FIVE 7" DIA. X 60" TALL DUST COLLECTOR BAGS 
FRONT DRAWER CLEAN OUT HI-SPEED SOLE AND TOP LIFT TRIMMER 
CUTTER SHARPENER 
2" WIRE (RUSH FAST CUTTING 40" BELT SANDERS QUICK BELT CHANGE FAST CUTTING SANDING WHEELS 
IV," FLAT SURFACE SANDER 
"B" SHAPE SANDER 
HEEL BREASTER SEE "ACCESSORY PAGE" FOR ADDITIONAL OPTIONAL WHEELS OUICK CHANGE BAYONET FITTINGS NAUMKEAG ATTACHMENTS 7 

OTHER T2 SERIES "SHAFT OPTIONS" AVAILABLE 

172 SERIES 

MODEL T/2-S-H 

* COMPACTNI55 • HI-EFflClINCY VACUUM SYSTEM 
SJ series comet with one 4" belt end one 1-9/16" belt (or two of 
either size)—both ,i full 60" long for long life, fast cutting. Self 
contained dust control system*—all dust-generating positions are 
ported. Left shaft extended out 8 " provides abundant room for 
swinging braces while grinding or polishing. Three inch shaft ex
tension on right. Roth shaft ends covered with swinge way hoods. 
Adjustable Naumkeatj with dust extraction port. 

Other Models Alto Avolloble 

3500 ScarUrt Oak • St. Louta, Mo. 63122, USA • (314)225-tl25S . Cabto.-SUTCO 
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er tne mastectomy, sne sti 
wants to feel and look like a 
woman. Truform knows that. . .and 
offers the Thyse l f 100% silicone 
breast prosthesis and areola-nipple 
for that special woman. 

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

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

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

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

TRUFORM V I 
Orthotics and Prosthetics V ÎL* 
When better products are made. 
Truform will make them 



Specifications for an Adjustable Connection Module 

EL— , 
(ORTHOPEDIC INDUSTRY INC] 
Iimnmeapolb mmnesota ggflgj 
• 1( INDIANA AVENUE NORTH 

The first step in bringing out our Modular System was to 
design a connection module. This module had to be con
structed in such a way that it would provide all the alignment 
possibilities available in the conventional crustacean type 
of prosthesis, permit easy interchange of functional units, 
offer "quick" disconnect features without losing alignment 
and be absolutely reliable. 
That we have succeeded is proved by the ever increasing 
demand for our system Worldwide, and the over 24000 
units presently in use. 

XI 



HEW FROM SM1LLEYI BITES 

VELCRO Brand Fastener rapes 
in Convenient 10 ftrd 
Dispenser Packs. 

THE FACTS: Perfect for 
individual use • Separate box for 
Hook and Loop tapes • Easy to remove 
VELCRO tape • Hospital clean • Efficient— 
no waste • Easy to handle • Self-standing, shelf-size 
box • Handy measuring device • See through contents 
gauge • CONTACT YOUR SUPPLIER TODAY. 
Important to Remember: All hook and loop fasteners 
look much alike. But they don't function that way. 
For dependability's sake, demand the best — 
VELCRO BRAND FASTENERS. You can't afford less. 

SMALLEY & BATES, INC. 
88 Park Avenue. Nulley. NJ 07110 • 201 661-5155 

E X C L U S I V E D I S T R I B U T O R S OF V E L C R O P R O D U C T S F O R H E A L T H C A R E 



\ b u r B u s i n e s s 
c a n b e o n e , t o o . 

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

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

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

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

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

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

Think of America without The 
American Red Cross. 

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

Red Cross. The Good Neighbor 



FOURTH ANNUAL 
ROUNDUP SEMINAR 

CASSETTES 

These cassettes are not tape-slide presentations, as it proved impractical to develop such a program at the 
seminar. An attempt will be made to have tape slide presentations available from future seminars 

The above cassettes will however be accompanied by a limited number of pictures and/or illustrations which 
the speaker believes necessary for the understanding of the presentation. 

FIRST SCIENTIFIC SESSION 

S78-1 REHABILITATION ENGINEERING $ 6.50 
AND THE ORTHOTIST/ 
PROSTHETIST—Anthony Staros 
AAOP-VA CLINICAL EVALUATION 
OF NEW DEVICES — Bert Goralnik, 
C P . 

S78-2 PLASTER CASTING TECHNIQUES $ 6.50 
IN ORTHOTICS — Richard D. Koch, 
C O . 

SECOND SCIENTIFIC SESSION 

S78-3 THE ORTHOTIST: CONCEPTS OF 
POST BURN MANAGEMENT -
Albert Feldman, C O . 

$ 6.50 

S78-4 A NEW ORTHOTIC CONCEPT IN $ 6.50 
NON-OPERATIVE TREATMENT OF 
IDIOPATHIC SCOLIOSIS - John 
Glancy, C O . 

FIRST SUPPLIER SESSION 

S78-5 PROFESSIONAL AND TECHNICAL $ 6.50 
ASPECTS OF THERMO-PLAST1CS 
ORTHOTICS — Alan R. Finnieston, 
C.P.O. 

S78-6 DYNA-PLEX REPAIRS - IN THE S 6.50 
FACILITY - NOT AT THE 
FACTORY & A LIGHTWEIGHT 
ABOVE-KNEED PROSTHESIS WITH 
AN ADJUSTABLE SOCKET — 
George P. Irons, C.P.O. 

S78-7 MEASURING TECHNIQUES FOR S 6.50 
AN ACCURATE FITTING OF THE 
PROSTHETIC SOCK - Hugo C. 
Belzidsky 

THIRD SCIENTIFIC SESSION 

S78-8 THEORY OF MYOELECTRIC AND $ 6.50 
SWITCH CONTROL - Dudley S. 
Childress, Ph.D. 
CLINICAL EXTERNAL POWER 
APPLICATION IN ORTHOTICS 
AND PROSTHETICS - H. Richard 
Lehneis, Ph.D., C P.O. 

FOURTH SCIENTIFIC SESSION 

S78-9 SELECTED CASES - ADULT UPPER S 6.50 
LIMB PROSTHESES - Kurt 
Marschall, C P . 
SELECTED CASES - PEDIATRIC 
UPPER LIMB PROSTHESES -
George B. Robinson, C P & Prestin 
James, M.D. 
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SECOND SUPPLIER SESSION 

S78-10 FITTING CLEAR CHECK SOCKETS S 6.50 
- J . D . McNeill, C.P.O., H . J . 
Panton, C.P.O. & Ted Thranhardt, 
C.P.O. 

S78-11 OTTO BOCK MODULAR SYSTEM S 6.50 
FOR HIP-DISARTICULATION: 
CASTING, SOCKET DESIGN AND 
ALIGNMENT - John Hendrickson 

S78-12 FABRICATION WITH FOAM — $ 6.50 
Hosmer-Dorrance Corporation 

S78-13 THE UC-BL PNEUMATIC SWING $ 6.50 
PHASE CONTROL - DESIGN 
CONSIDERATIONS AND 
DYNAMIC TEST RESULTS -
Hosmer-Dorrance Corporation 

S78-14 EQUIPMENT NEEDS - William M. $ 6.50 
Brady, C P . 
LOWER EXTREMITY ORTHOTICS 
— Melvin Stills, C O . 

S78-15 UPPER EXTREMITY ORTHOTICS - $ 6.50 
Richard D. Koch, C O . 
SPINAL ORTHOTICS - Edward P. 
Van Hanswyk, C O . 

S78-18 HEXCELITE TEMPORARY $ 6.50 
PROSTHESES - Richard T. Voner, 
C.P.O. & Michael J. Quigley, C.P.O. 
ULTRA-LITE PTB - George Irons, 
C.P.O. & Michael J. Quigley, C.P.O. 

RQ-212 PANASONIC DELUXE $79.95 
COMPACT CASSETTE RECORDER 
DELUXE 12-CASSETTE STORAGE $ 4 . 0 0 
CASE 
COMPLETE SET - 1978 AAOP $91.00 
CASSETTES (includes storage cases) FIFTH SCIENTIFIC SESSION 

Any 7 Cassettes for only $39.00 (1 FREE) Any 12 Cassettes for only $65.00 (2 FREE) 

Fit all standard cassette recorders 

Unconditionally warranted against 
defects. Prompt replacement upon 

receipt by Eastern Audio 

Send all orders to: AAOP Cassettes. 
Eastern Audio Associates. Inc. 
9505 Berger Road, 
Columbia. Maryland 21046 

NAME 

• S78-I • S78-7 • S78-13 
• S78-2 • S78-8 • S78-14 
• S78-3 • 578-9 • 578-15 
• S78-4 • S78-10 • 578-16 
• S78-5 • S78-11 • S78-17 
• 578-6 • S78-12 • 578-18 

ADDRESS 

erne STATE 

ZIP TELEPHONE* 

MAKE CHECKS 
PAYABLE TO 

EASTERN AUDIO 

Enclosed please find my check f in the amount of 

XV 



a c c e p t e d as t h e l e a d e r i n 
f o o t w e a r * M o l d e d o v e r 

a p l a s t e r - o f - p a r i s 
i m p r e s s i o n o f t h e 

f o o t , a n d h a n d 
c r a f t e d f o r 
m a x i m u m 

c o m f o r t . 

SANDLER OF BOSTON, INC. 
JERRY MILLER DIVISION 

Mail all Shoes for Repair and Adjustment to: 161 EAST 33rd STREET • NEW YORK, N.Y. 10016 • (2121 MURRAY HILL 4-5048-9 
Mail all Impressions to: MARBLE STREET • WHITMAN, MASS. 02382 • 1617)447 6671-2 
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A N O T E 

Unbelievable as it may seem to many of us, I have served as editor of "Orthotics 
and Prosthetics" for eight years, and since the guest editorial for this issue has been 
delayed, this seems to be an appropriate time to thank the many authors and at the 
same time, those individuals who have served on the Editorial Board during these 
years for their gracious assistance in production of "the Journal". 

If the comments we have received over these eight years are taken literally, the 
readers of "Orthotics and Prosthetics" feel that our efforts have been useful. This is 
rewarding because at the outset of my association with "Orthotics and Prosthet
ics", the Editorial Board elected to place emphasis on clinically useful articles, leav
ing papers dealing directly with research to be published in The Bulletin of Pros
thetics Research and other journals. 

The fact that we feel that we have been successful in meeting the primary goal of 
the Journal does not give us license to "rest on our oars", and we are constantly 
striving to improve the usefulness of "Orthotics and Prosthetics". For this reason, 
we continue to solicit articles, by you, the practitioners, and, in addition, request 
that you send us your comments and suggestions for improvement. 

A . Bennett Wilson, Jr . 
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A MODIFICATION OF THE POROUS BK SOFT SOCKET INSERT 5 

Fig. 3 . Posterior-medial 
view of a below-knee 
prosthesis with latest 
version of the V A P C 
porous soft-socket liner. 

O n December 27, 1976 the stump was re
ported to be in good condition and no longer 
macerated. The patient pointed out that 
when the socket was originally fabricated 
without a vent hole it allowed the accumula
tion of fluid. However, as indicated by the 
Clinic Team note, "when the vent hole was 
added, the combinat ion provided him with a 
dry distal stump and comfort ." 

The patient, who is available for frequent 
observation since his office is in the same 
building as that of the V A P C , has had no 
further difficulty with the BK stump as of 
this date, June 17, 1977. The technique has 
since been employed for other patients. 

Summary 

A modification of the V A P C open-mesh 
distal-end soft socket insert has been pre
sented. This is useful for the patient who ex
periences an extreme degree of stump hyper-
hidrosis because it permits ventilation of a 
total contact socket as well as removal of 
perspiration fluid from the stump-socket 
interface. 

Fig. 4 . Anterior-lateral 
view of a below-knee 
prosthesis with latest 
version of the V A P C 
porous soft-socket liner. 

Reference Cited 
(1) Rubin, G., and Byers, J.L, , A porous, flexible in

sert for the below-knee prosthesis. Orthotics and Pros
thetics, Vol 21, No. 3, Sept. 1973, pp 19-26. 

Footnotes 

'Prosthetist, Veterans Administration Prosthetics 
Center, 252 Seventh Avenue, New York City 10001. 

^Orthopedic Consultant, Veterans Administration 
Prosthetics Center, 252 Seventh Avenue, New York 
City 10001. 



MODIFICATIONS OF A 
MACLAREN BUGGY MAJOR FOR 
ORTHOPAEDIC SEAT INSERTS 

Edward Barber 1 

The MacLaren Buggy Majo r 2 has been 
used for some time now at the Rehabilitation 
Engineering Center of Children's Hospital at 
Stanford. It offers an attractive, lightweight, 
folding stroller base to which an individually 
fitted orthopedic seat insert can be attached 
(Figs. 1, 2 , 3 , 4 ) . 

Fig. 1. The MacLaren Buggy Major base in up
right position. 

The main disadvantage that we have 
found is that when the stroller is open for use 
its seat is fixed in 90 deg. of hip flexion and 
the seat-back is reclined 60 deg. above the 
horizontal, thus offering no freedom for var
iation. 

Most of the children seen here need at least 
two positions of reclination in order to max
imize hand control, and for resting. Pictured 
in Figures 3 and 4 is a twelve-year old boy 
with cerebral palsy with tension athetosis, 
who requires positioning at 90 deg. above 
the horizontal for hand function and school 
activities, and positioning at 70 deg. above 
the horizontal for feeding and resting. 

The two position feature was provided by 
shearing off the aluminum rod cap and re-

Fig. 2 . The MacLaren Buggy Major base in folded 



Fig. 3. The MacLaren Buggy Major and patient in 
orthopedic seat insert in upright position. 

Fig. 4. The MacLaren Buggy Major and patient in 
orthopedic seat insert in reclined position. 

Fig. 5 . "U"-bracket and aluminum rod that are 
removed to allow use of the orthopedic seat in
sert. 

moving the "U"-bracket and aluminum rod 
(Fig. 5) from the seat bottom and filling the 
holes formerly occupied by the rod with two 
pop-rivets so as to reattach the remaining 
bracket on the seat bottom, as shown in Fig
ure 6. The seat bottom is now free to be posi
tioned in any degree of hip flexion, or , as in 
this case, be folded flat against the seat back 
(Figs. 3 and 4) . Attachment of the seating in
sert is made possible by the aluminum 
bracket shown in Figure 7. 

The seat insert is made of half-inch thick 
ash plywood. It is padded to meet the thera
peutic requirements of each patient. A steel 
rod bolted through the lower back, also 
shown in Figure 7, serves as the point of ar 
ticulation. A cold-rolled square steel tube is 
used for the upper strut, which fixes the an
gles of reclination. Pivoted on the insert, the 
tube is notched where it crosses the alumi
num arm o f the Buggy at the required angles 
of reclination and is held in place by Velcro 
straps. 

Footrests for this application must be ad
justable to two positions to complement the 
two-position insert. It is constructed of half-



Fig. 6. The remaining bracket is reattached to the 
seat bottom with pop-rivets. 

Fig. 7. Aluminum bracket used to provide attach
ment of seat insert. 

Fig. 8. View showing floor base to receive the or
thopedic seat insert. 

Fig. 9 . Another view of the orthopedic seat insert 
and floor base. 



Fig. 10. View of the system incorporating a Lexan 
tray. 

Fig. 11. Another view of the system incorporating 
a Lexan tray. 

inch ash plywood also, and is hung over the 
lower front aluminum cross member. It is re
movable. The main foot rest is fitted when 
the chair is in its more upright position. T o 
accommodate the reclined position, a hinged 
piece of plywood with Ethylfoam of a thick
ness to achieve proper foot support is con
structed, as shown in Figures 3 and 4. 

T o allow the child to participate in floor 
activities, a floor base is constructed to re
ceive the insert. This base places the child at 
the proper height for his legs and is con
structed strong enough to withstand the 
child's contractures (Figs. 8 and 9 ) . 

Most children require trays. These can be 
attached either directly to the seat insert or 
to the Buggy itself. While no tray has been 
constructed for the child shown here, Figures 
10 and 11 show two units constructed at this 
center for other children. The trays can be 
constructed of ash plywood and sealed, or 
of polycarbonate (Lexan). Lexan, although 
more expensive, is preferred for durability, 
cleanliness, and the transparency that per
mits the child to look through the tray, 
thereby not blocking part of his world from 
view. 

In all of the modifications made to the 
MacLaren Buggy and the devices which are 
attached to it, the original themes must re
main. The Buggy and orthopedic seat system 
must be attractive, as lightweight as practi
cal, and still allow the Buggy to fold flat. 

Footnotes 

1Mobility Specialist, Rehabilitation Engineering Cen
ter, Children's Hospital at Stanford, 520 Willow Road, 
Palo Alto, California 94304. Address correspondence to 
1050 Crestview Drive, Apt. D-21, Mountain View, Ca. 
94040 

2MacLaren Buggy Major made in England by Andrew 
MacLaren, Ltd., Barby nr Rugby, England. Imported 
into the U.S. and distributed by MED-Medical and Hos
pital Equipment, 1215 S. Harlem, Forest Park, III. 
60130; and Robin Aids, 3353 Broadway, Vallejo, Cali
fornia 94590. 



NEW DIMENSIONS FOR 
PROSTHETIC SOCKS 

Martha Field, M. S.1 

Although the basic designs and fitting pro
cedures for prosthetic socks have been stand
ardized for many years(2) , Knit-Rite, Inc.(5) 
and others(3) have become increasingly 
aware that correct fitting of standard socks is 
sometimes complicated by "irregular con
tours of the stump, the presence of skin 
grafts, or the lack of sensation in some 
areas"(4) . Furthermore, improved socket de
signs have made it more desirable in some 
cases to have more contoured socks rather 
than additional layers of socks for more pad
ding. 

Knitting Standard Socks 

Historically the contour or shape of a 
standard prosthetic sock has been achieved 
by increasing or decreasing the stitches 
(wales for width, courses for length). Since 
each wale is controlled by a single needle on 
a knitting machine, increasing or decreasing 
wales means increasing or decreasing nee
dles. This can only be done on the side edges 
of the sock and is called fashioning. A sock is 
knitted beginning at the "toe" and widened 
(fashioned) one needle each side, each row to 
achieve the desired "toe" width (Fig. 1 ) . T h e 
sock may then be knitted straight and 
widened at evenly spaced intervals often 
enough to achieve the necessary width de
sired for the top. When the sock comes off 

the knitting machine, the "toe" is the shape 
of a squared-off semicircle, and the fashionings are on the sides (Fig. 2 A ) . After the sock 
has been processed, blocked, and fleeced, it 
is soft and fulled, and most often the fashionings are positioned in the center rather 

Fig. 1. "Toe" section of sock as it comes from the 
knitting machine. Each stitch (wale) across the 
"toe" end was made by one needle. Loops (fashionings) on the sides indicate where needles were 
added to increase the width of the sock. Needles 
may also be deleted gradually to narrow the sock 
for special contours as socks for Syme's amputa
tion. 



than on the sides to make the "toe" rounded 
rather than squared-off (Fig. 2B). 

Sizing Standard Socks 

Prosthetists usually determine "toe" and 
top by taking circumference measurements. 
For socks "toe" and top are expressed in flat 
measurements which are equivalent to one 

half the circumference or slightly less. The 
"toe" width of a sock may be measured in 
several ways. One way is to measure the 
width two inches from the tip of the sock(6) . 
If measures are taken at the top of the widenings, the standard "toe" will approximate a 
semicircle. The top width of a sock is almost 
uniformly measured at the very top of the 
sock. "Toe" and top widths are scaled to 
each other in seven size ranges, two for up-

Fig. 2 . Left, The knitted sock. "Toe" is shape of squared-off semi-circle. Fashionings are on the 
sides. Right, Sock ready to be delivered to the amputee. It is the same size as sock shown on the left, 
but has been processed, blocked and fleeced. Fashionings are now in the center of the sock and the 
"toe" has a rounded contour . 



Fig. 3 . T w o amputees were originally fitted in a 
standard sock such as the 3-ply Or ion /Lycra® 
one at upper right. Amputee "A" had a 
narrowing at the distal end. Although the actual 
stump contour was not symmetrically narrowed, 
the sock (left) was made symmetrical , and in this 
case the stretch of the fabric conformed to the 
actual curvatures without the wrinkling that 
occurred with the standard sock. When a symme
trical configuration can give equal comfort , it is 
preferred because the amputee can then turn the 
sock and get more wear from it. Amputee "B" 
had an uneven side. The standard sock did not 
stretch enough to prevent wear in the protruding 
area . A sock, lower right, which followed the 
contour exactly gave superior wear and comfort . 

per-limb amputees and five for lower-limb 
amputees 5 . In each size range, standard 
lengths are available in increments of two 
inches from 10 to 32 inches. P T B sizes are a 
separate range as are the Syme's sock sizes 
which require an additional measurement 
across the narrowed part. Measurements for 
all socks are expressed traditionally with the 
length first and other measurements in order 
from top to "toe". 

Evaluating Fit 

The ranges of sizes available and the knit 
construction of the standard sock does allow 
a good fit and an adequate amount of stretch 
and shaping for most, but not enough for all, 
amputees. Indications that socks are not fit
ting correctly have been related to wrinkling 
of the "toe" caused by irregular contours of 
the stump (Fig. 3 A ) , inadequate wear from a 
sock because of pulling to stretch over a pro
truding area (Fig. 3 B ) , and discomfort. There 
are many variations of these and other ir
regularities, any of which may indicate the 
need for a special prosthetic sock. Some 
special socks merely require knitting a wider 
"toe" called a box "toe", whereas, others 
may require much more complicated pat
terning to give proper fit and comfort . Mak
ing socks for some of these variations on a 
knitting machine is extremely difficult and 
sometimes impossible, but a way has been 
found to tailor a sock to the specific mea
surements of any amputee—in fact, even to 
a scale drawing or a pinned up sample (Fig. 
4 ) . 

Tailoring Special Socks 

Tailoring is achieved by a seam which flat
tens to the extent that it is impossible for the 
average wearer to feel and is less distinctive 
than the widenings created by fashioning a 
sock on a knitting machine. The seam is 
made on a modified serger. Many seaming 
yarns were tried before the specific stretch 
yarns were finally selected. They allow 
wool, silkoline (mercerized cot ton) and 
Or ion /Lyc ra ® knitted fabrics to be seamed 



Fig. 4 . At right is a scale drawing. No measure
ments were needed. Drawing was followed exact
ly for 100 percent wool and decreased 10 percent 
for O r i o n / L y c r a . ® Fitting sock was sent. 

At left is pinned-up sample. This was to fit a 
shoulder amputation and some measurements 
were also given. 

and the seam to be stretched so that it is ab
solutely flat. This seam does not deteriorate 
in laundering. It does give a new dimension 
to prosthetic socks. The limitations of widenings and narrowings imposed by the knit
ting machine do not have to be adhered to 
anymore, and socks may be made now to fit 
unusual shapes smoothly and snugly. The 
squared-off "toe" can now be rounded and 
narrowed as gradually or abruptly as 
needed. 

When a prosthetist is ordering a special 
sock for a new patient, he may find that the 
fitting sock is tailored since this is a faster 

process than setting up a knitting machine 
for one sock, and results in a sock to which 
alterations can easily be made if necessary. 
Once the dimensions have been established, 
the prosthetics facility may specify "knitted" 
or "tailored" when ordering and the sock 
will be made as closely to specifications as 
each method allows (Fig. 5 ) . 

Another new dimension has been the tail
oring and knitting of 2- and 3-ply O r i o n / 
L y c r a ® socks. This material was originally 
developed for fitting amputees immediately 
postoperat ive(l) and is relatively new in 
conventional prosthetic socks. Because of its 
increased elasticity, it is particularly suitable 
to certain amputations (Fig. 6) , and the 
stretch seaming yarn is very compatible with 
the stretch fabric when a sock is tailored. 

Tailoring seams were originally used on 
hip-disarticulation socks for the purpose of 
inserting a soft, pad-like wool panel into a 
supportive, elastic, snug-fitting O r i o n / 
Lycra® body (Fig. 7 ) . At first only 2-ply 
Orion/Lycra® was used with 3- and 5-ply 
wool panels. Now 3-ply Orion/Lycra® has 
been developed and is especially compatible 
with the 5-ply wool panel. Tailoring also 
allows 100 percent wool hip-disarticulation 
socks to be made in widths up to 26 inches 
and with many variations such as smaller 
waists, a tighter fit for a smaller area on one 
side of a bi-lateral and added protection 
down the thigh of the contralateral leg (Fig. 
8 ) . 

Washing Orion/Lycra® Socks 

Hip-disarticulation socks of 100 percent 
Orion/Lycra® both 2- and 3-ply have been 
found to be beneficial in immediate postsur
gical prosthetic fittings 1 and can be supplied 
in plastic bags to accommodate sterilization. 
They are also being recommended by prosthetists for daily wear because the superior 
elasticity allows for a really supportive snug 
fit and the ease of laundering is especially 
important in this type of sock. Mild deter
gents and warm rather than hot water tem
peratures are recommended—cool dryer or 
air drying—no chlorine bleach—and the am-



Fig. 5 . At left is pattern made from measurements supplied by prosthetist. In the center is the tail
ored sock sent for a fitting. At right is knitted sock, requested by the amputee, as it looked after be
ing knitted. W h e n narrowing is so abrupt, stitches must be connected by hand. 

Fig. 6. Pattern for mitt which was tailored in 2-
ply O r i o n / L y c r a ® . In this case the elasticity of 
the fabric is imperative. 

Fig. 7. Side view showing Or ion /Lycra® body 
seamed to wool panel to pad and protect sensitive 
areas . 



Fig. 8. Hip disarticulation sock (left) was tailored with a smaller waist and added protection for the 
unimpaired leg. Bilateral sock (right) was made smaller on one side for a snugger, wrinkle-free fit. 

putee will find that the elasticity is retained 
for the life of the sock. Or ion /Lyc ra hip-
disarticulation socks and regular socks are 
ordered in regular wool sizes but will meas
ure up to 10 percent less than the same sized 
sock to assure proper fit considering the elas
ticity of the yar as well as of the knit. 
Orion/Lycra® socks with the wool panel 
should be washed like a wool sock. 

Main Conclusion 

Prosthetists should now feel that all ampu
tations can be correctly fitted with wool or 
Orion/Lycra® socks to give comfort and 
protection to the amputee. They should also 
be aware that socks knitted or tailored of 2-
or 3-ply Orion/Lycra® yarns allow for 
snugger, smoother fittings and easier main
tenance by the amputee. 
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A NEW NON-INVASIVE HALO ORTHOSIS 
FOR IMMOBILIZATION OF 

THE CERVICAL SPINE1 
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Because of the failure of the previous or
thoses, except for the "halo" device, to im
mobilize the cervical spine and the disad
vantage caused by the continued wearing of 
the mandibular immobilizing component, a 
new non-invasive halo orthosis has been de
signed. 

Biomechanically, this orthosis is a total-
motion control device. However, the chin is 
free, and thus undesirable movement from 
the temporomandibular joint is not imparted 
through the head to the cervical spine during 
the act of chewing and talking (Fig. 1 ) . A 
special feature of this orthosis is that there 
are no undesirable forces applied over the 
temporomandibular articulation. Cineradio-
graphic studies have shown that the spine re
mains almost immobile. The cervical spine is 
also partially unloaded from the weight of 
the head. 

It is our opinion that this orthosis is al
most the treatment of choice whenever rigid 
immobilization of the cervical spine is indi
cated. W e have used this orthosis for con
servative treatment of fracture of the cervi
cal spine as an immobilizer following cervi
cal spine surgery. W e treated 2 0 cases (1 ) , 
who had extremely unstable cervical spines 
with excellent results regarding healing and 
stability. 

Fig. 1. The head component is moulded on the 
patient's head and attached to the sternal com
ponent by two posterior bars and two anterior 
uprights. Note that the chin is free and the or
thosis does not interfere with opening of the 
mouth. 



Fig. 2 . the proper contour of the head component of the non-invasive halo orthosis. 

Design and Fabr ica t ion 

Construction materials include San-splint, 
steels (pre-moulded), Velcro straps, alumi
num rods, iron rods, shoulder straps, foam, 
and felt. San-splint is a thermoplastic mate
rial that becomes pliable when heated in wa
ter at 120 deg. F. , and thus can be moulded 
directly over the patient's head (Fig. 2 ) . 

A pre-moulded thoracic appliance with 
shoulder extensions, forming the thoracic 
component, is then applied to the patient's 
chest. When the head mould and thoracic 
mould are in the proper place, the orthosis is 
aligned with posterior bars which are fitted 
just in front of the occiput and curve anteri
orly to be connected to the thoracic piece 
(Fig. 1). 

An additional pair of uprights that are ad
justable for height are attached to the temn-

ples and to sternal outriggers. The chest 
piece is held over the base of the neck by 
shoulder rests which are strapped to the low
er end of the chest piece by axillary straps. 
The shoulder rests are placed close to the 
neck so that motion at the shoulder does not 
impart movement to the head component of 
the orthosis. 

Finally, a Velcro strap to close the head 
piece is used on the back of the head (Fig. 3 ) . 
The orthosis can be adjusted to position the 
head as required. If pressure areas are found 
directly over the bony prominences, the 
shape of the head mould should be readjust
ed. Because it is made from a thermoplastic 
material the contour can be changed by 
heating it and remoulding (Fig. 4 ) . 

In order to prevent the head from shifting 
and take the pressure from the head piece 



Fig. 3 . The head piece is closed posteriorly by a 
Velcro strap. Tension can be adjusted by the pa
tient. 

Fig. 4. The head component of the prosthesis is a thermoplastic material and thus can be easily re
moulded by heating with a heat gun. 

when the patient is in a recumbent position, 
a chin plate can be fitted at the chest compo
nent. 

This mandibular immobilizer is needed 
mostly at night (Fig. 5 ) and is seldom, if ever, 
necessary during the daytime. The chin plate 
can be removed easily for eating, shaving, 
etc. and also can be attached to the sternal 
component before the halo in order to pre
vent motion while immobilizing a n unstable 
spine or fitting the orthosis to a patient 
under traction. 

S u m m a r y 

A new non-invasive halo orthosis was 
presented. It is a versatile total-motion con
trol device that has been used for fractures 
of the cervical spine and as an immobilizer 
following cervical spine surgery. 



Fig. 5 . Anterior view of the Wilson Orthosis 
properly made and fitted. Note that the chin piece 
can be removed easily and fitted by the patient. 
The orthosis is needed mostly at night. 

S o m m a i r e 

Du aux e'checs des ortheses precedentes et 
de leurs inefficacites d'immobiliser correctement la colonne cervicale (excepte le halo de
vice) ainsi que l 'enorme desavantage de la 
piece mentonniere, une nouvelle orthese a 
ete inventee avec succes. 

Cette attache, du point de vue mecanique, 
est un dispositif de controle total des mouvements. Ceci est un type d'immobilisation 
halo "non-invasive." La piece mentonniere, 
ne se porte que la nuit. 

Dans cet appareil, le menton est libre et 
par consequent aucun mouvement n'est 
transmis (quand le patient parle, mange 
etc. . .) a travers l 'articulation temporo-mandibulaire pour atteindre le crane et la 
colonne cervicale. 

Cette attache serait presque le traitement 
de choix pour une indication d'immobilisation rigide de la colonne cervicale. 

Footnotes 

1This work was carried out from the Department of 
Orthopaedics, Reddy Memorial Hospital, Montreal, 
Quebec and the Laboratory of J . E . Hanger of Montreal. 

2Orthopaedic Surgeon in Chief, Reddy Memorial 
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3Attending Orthopaedic Surgeon, Santa Cabrini Hos
pital. 

4Certified Orthotist (C) President, J. E. Hanger of 
Montreal. Address reprint requests, J. E. Hanger, Ltd., 
4259 St. Catherine Street West, Westmount (Montreal), 
Quebec H3Z1P7 



THE IOWA KNEE ORTHOSIS 

Donald Shurr, L .P .T . 1 

Harold Miller, C .P .O. 2 

John Albright, M.D. 3 

Harley Feldick, M.D. 4 

The Iowa Knee Orthosis (Fig. 1) is a cus
tom made device that provides maximum 
collateral ligament support while allowing a 
relatively normal amount of flexion about 
the lax knee joint. It uses either metal or 
plastic polycentric joints to provide the ne
cessary support medially and laterally and 
polypropylene cuffs molded to the contours 
of the leg and thigh. A medial supracondylar 
indentation, similar to the medial wedge so 
well known to students of below-knee pros
thetics, makes the orthosis self-suspending. 
The orthosis weighs between 1 1/2 and 2 1/2 
kilograms, depending on the type of joint 
used. It is indicated for medial-lateral knee 
instability and for prevention of anterior-
medial "giving way." 

A review of the literature reveals at least 
twelve devices that have been designed to 
improve knee stability (Fig. 2 ) . Undoubted
ly, many more have never been described. 
An analysis of these orthoses delineates cer
tain common purported goals: 

1 . Control of support or recurvatum 
2. Control or support of medial-lateral in

stability 
3. Rotational control 
4. Prevention of knee instability in the 

weight-bearing, and often painful, 
stance phase of gait (Fig. 2) 

To accomplish these objectives, many de
signs of materials have been utilized, leaving 
the observer to wonder what the more per-

Fig. 1. Anterior view of Iowa knee orthosis. 
Metal polycentric knee joints are used in the ver
sion shown here. 



Fig. 2. Table showing most of the knee orthoses designed through the years to improve knee stability. 



feet orthosis should contain. A list of the 
minimum requirements would include: 

1. Lightweight 
2. Cosmetic appearance 
3 . Self-suspending 
4. Anatomically accurate, to allow near 

normal knee motion 
5. Durable 
6. Capable of withstanding the deform

ing forces consistent with the disease 
process 

7. Ease of doning and doffing 
The Iowa Knee Orthosis meets many of 

these requirements: 
1. Its light weight derives from the form-

fitted polypropylene molded from a 
plaster model of the patient's leg. Great 
care during the casting procedure in
sures an exacting interface. T w o peices 
of welded 1/8-in. polypropylene form 
the cuffs. 

2 . Experience with the more conventional 
types of knee orthoses revealed that 
cosmesis ranks high on any patient's 
list of priorities. In the absence of any 
waist strap or support to the shoe, the 
Iowa Knee Orthosis fits well under 
pants or skirt and does not require spe
cial shoes or shoe modification. Only 
with the extremely obese patient where 
medial supracondylar suspension is 
technically difficult and inadequate is it 
necessary to incorporate a waist strap. 

3 . By virtue of the self-suspending design, 
the Iowa Knee Orthosis does not dislo
cate in flexion as do many other or
thoses. The suspension demands that 
the patient become accustomed to 
moderate medial femoral pressure 
caused by the wedge-type suspension, 
similar to that caused by the medial 
wedges when used in P T B prostheses. 

4. The design of the polycentric knee 
hinges allows nearly normal knee m o 
tion. Although the first generation or
thoses were constructed with stainless 
steel polycentric joints (Fig. 3 ) , the new 
orthosis incorporates a nylon polycen
tric joint that to date appears to func
tion well (Fig. 4 ) . 

5 . Durability has been remarkable. An 
offensive tackle of the Iowa football 
team played in all ten games of the 
1976 season with one of our orthoses 
with stainless steel joints. (The confer
ence officials do allow this type of 
equipment with only minor modifica
tion.) 

6 . In addition to being durable, the or
thosis must endure the stress induced 
by various diseases. In our experience, 

Fig. 3. Early version of the Iowa knee orthosis us
ing stainless steel polycentric knee joints. 



the orthosis is capable of withstanding 
forces both from within and without 
while allowing the patient freedom of 
knee motion in the desired planes. 
Additionally, patients are protected 
during sleep in the early postoperative 
period, when repairs may be vulner
able. 

7. The patient is able to easily don and 
doff the Iowa Knee Orthosis, which is 
not always the case with other KO's. It 
relies on two 15 cm-wide posterior 
elastic straps which yield sufficiently to 
prevent hamstring tendon impairment, 
yet the cuffs remain in proper location. 
Closure is easily accomplished with 
one hand, making it ideal for any aged 
patient. 

Of the first 123 cases fitted with the Iowa 
Knee Orthosis, the most common indication 
was postoperative protection for surgically 
repaired ligaments. The orthosis is fitted as 
soon as the edema has subsided and the pa
tient is ready to begin the postoperative exer
cise program. Most patients complete isome
tric exercises with or without crutches while 
wearing the brace 24 hours each day to pro
vide control of the knee without needless im
mobilization, which has been shown in dogs 
and monkeys to weaken knee ligaments. A 
regular rehabilitation program is then begun 
in an effort to return the patient to the per
formance test level (PTL) recorded by the 
University Department of Athletics before 
competition began. 

The orthosis is worn routinely 24 hours 
per day until the patient reaches 80 percent 
of that performance test level (PTL) , after 
which the orthosis is worn only during exer
cise, provided there is full knee R O M and a 
noncontact life style. 

The other large group of patients who 
have benefitted from the orthosis are those 
with instability, secondary to chronic knee 
laxity. As the figures indicate, the Iowa Knee 
Orthosis has been used as an alternative to 
surgery, or without further surgery. Other 
uses include: 1) a preoperative trial to deter-

mine if further surgery is necessary; and 2) as 
an adjunct to total knee replacement. 

In 20 patients after total knee replacement, 
the knee instability made walking difficult 
and painful. In these 20 cases, mostly with 
rheumatoid disease, the Iowa Knee Orthosis 
has been helpful in making walking easier. 
The patients have accepted a self-suspend
ing, plastic K O , and have rejected ones at
tached to the shoe. In other cases of soft or 
loose ligaments, the orthosis acts as a useful 
support allowing those ligaments to heal, 

Fig. 4 . Later design of the Iowa knee orthosis that 
uses a nylon polycentric knee joint. 



with resultant increased knee stability. 
The Iowa Knee Orthosis represents a com

bination of successful conventional ideas 
combined in an all-plastic orthosis. The most 
critical component in its production is the 
absolute attention to detail required in tak
ing an accurate negative cast. The success of 
fabrication demands a perfect mold. 

Prior knowledge of PTB-wedge casting 
techniques is extremely helpful. Proper pres
sure and positioning of the medial suspen
sory indentation determines the success or 
failure of the fit. 

In conclusion, a description of 123 fittings 
of the Iowa Knee Orthosis has been pre
sented. Material type, design, and use of the 
orthosis have been described as part of the 
total postoperative care of the patient with 
an unstable knee. 

It appears by a review of the uses of the 
Iowa Knee orthosis: 

1. A contour fit provides marginal knees 
with good M-L stability; 

2. Rigid support may afford protection 
from injury during competition; 

3 . Polycentric joints allow excellent m o 
tion while maintaining a constant fit of 
the brace; 

4. Protection of post-surgical knee is most 
common indication and added stability 
may prevent rotational "giving way" 
when primarily due to medial-anterior-
medial/lateral laxity. 

Footnotes 

1Department of Physical Therapy, University of 
Iowa, Iowa City, Iowa 52242 

2American Prosthetics, 2203 Muscatine Ave., Iowa 
City, Iowa 52242 

3Department of Orthopedic Surgery, University of 
Iowa, Iowa City, Iowa 52242 

4Department of Intercollegiate Athletics, University 
of Iowa, Iowa City, Iowa 52242 



PLASTICS IN LOWER-LIMB ORTHOTICS 

Warren A. Carlow, Jr. , C .O. 1 

Manuel J. Almeida, O. 2 

This article is not designed to introduce 
any new orthotic devices into the field, but 
rather to show variations of some previously 
described orthoses and to demonstrate the 
unlimited possibilities of plastics in or
thotics. 

It is our intent to encourage orthotists to 
consider application for plastics to a greater 
range of patients, and to exchange ideas and 
techniques with the hope that more such de
vices will be prescribed by physicians and 
clinic teams throughout the country. 

Details of fabrication will not be covered 
since each orthotics facility has its own 
equipment and techniques. 

In fabricating thermoplastic orthoses the 
orthotist must first evaluate each patient 
very carefully and plan exactly what is to be 
done. He can then proceed to measure and 
cast the patient, modify the cast accordingly, 
and fabricate an orthosis with a minimum of 
error, and expense. It is recommended that 
each orthosis be trimmed as little as possible 
until the initial fitting, when it is cut down 
just enough to facilitate donning. The shoe is 
fitted, the patient walks, and further trim
ming and adjustments are made to fit each 
individual patient's requirements. 

Follow-up is the most important part in 
the orthotic management of these patients. 
Depending on the patient, we usually follow 

them from three weeks to six months. Some 
are followed for years as their needs change 
as they grow older or their condition 
changes. During this period more alterations 
are made, such as straps, S A C H heel and 
other shoe modifications, more trimming, 
padding, etc . to correct and /o r support a de
formity and eliminate any unnecessary gait 
deviations. The accompanying photographs 
show just a few variations of knee-ankle-
foot orthoses, ankle-foot orthoses, and plas
tic insert orthoses. 

Valgus of the ankle has always been a 
problem to control . By using an A F O with a 
valgus correction strap (Fig. 1) in older pa
tients, especially C . V . A . , this system pro
vides a very comfortable and effective means 
of control . The strap is 2-in.-wide Velcro at
tached to the inside medial wall at or above 
the malleolus and extending to the outside 
lateral wall around the posterior aspect of 
the orthosis. For static control the medial 
wall is trimmed more anteriorly and is pad
ded. This system of rigid ankle AFO's and 
K A F O ' s is used quite frequently in our area 
for younger patients with Multiple Sclerosis, 
Muscular Dystrophy, Cerebral Palsy, and 
Spina Bifida. 

There are so many versions of AFO's that 
it would take a book to show them all. 
Again we would like to emphasize individu-



Fig. 1. AFO with valgus correction strap. Fig. 2 . Bilateral AFO's for spinal-cord-injury pa
tient. 

alization of each orthosis, and the need for 
an extensive evaluation of each patient to 
determine the characteristics of the orthosis 
that will best meet his needs. 

Figure 2 shows a 23-year-old veteran who 
had a spinal-cord injury L2 and L3 and who 
also suffered the loss of the great toe bilater
ally. Attempts with conventional bracing 
were unsuccessful and the devices were dis
carded by the patient. He was fitted with bi
lateral AFO ' s with a rigid ankle which sup
ported his ankles and knees quite well. A full 
steel shank was applied to the shoes to elimi
nate toe break which caused irritation to his 
toes and amputation sites. This patient 
walks with one forearm crutch and is com
pletely self sufficient. 

Figures 3 A and B show a similar case, but 
with a different diagnosis. This Muscular 
Dystrophy patient's needs were just the op
posite of those of the patient shown in Figure 
2 . Rather than a knee flexion problem he had 

hyperextension of the knee and a very spas
tic dropfoot. He was also fitted with bilateral 
AFO's with a rigid ankle. Neither patient 
could stand or walk for any length of time. 
The M D patient was content to use a wheel
chair most of the time because it took too 
much effort to walk. He now uses Canadian 
crutches and ambulates quite well. This 
method of rigid ankle AFO ' s in these type of 
cases are in reality K A F O ' s because they are 
supporting the knee as well as the ankle foot 
complex. 

Figures 4A-C show K A F O ' s with hinged 
anterior section. This type of orthosis is used 
when anterior and posterior control are 
needed as in a Multiple Sclerosis or Muscular 
Dystrophy patient. Note high posterior wall 
and rigid ankle. The angle of the foot and 
heel height are very critical as these patients 
are very unstable and can only control about 
a 5 deg. zone before the knee buckles either 
forward or back. 



Fig. 3 . Left, Muscular Dystrophy patient with conventional below-knee orthoses; Right, 
same patient wearing AFO's with rigid ankle section. 

Fig. 4 . Left, A F O with hinged anterior section; Right, patient donning a K A F O . 



Figure 5 shows a young Spina Bifida pa
tient wearing bilateral KAFO' s with semi
rigid ankles. The medial wall is trimmed 
more anteriorly to support a valgus condi
tion of the ankles while the lateral wall is 
trimmed more anteriorly to support a valgus 
condition of the ankles while the lateral wall 
is trimmed more posteriorly to let the ankle 
correct itself. These types of orthoses are 
also used on Cerebral Palsy and Muscular 
Dystrophy patients and patients with vari
ous below-knee deformities. This particular 
patient had bilateral knee flexion contrac
tures also. 

Figure 6 shows a polypropylene Patella-
Tendon-Bearing A F O for use in below-knee 
fractures or severe foot or ankle deformities 
or burns where little or no weight can be put 
on the foot. When using this orthosis with 
fractures we recommend starting with a rig
id ankle and grinding away material to pro
vide more flexibility as the healing takes 
place. By hinging the anterior section we can 
leave the posterior aspect more proximal to 

Fig. 5. Spina Bifida patient with bilateral 
KAFO ' s . 

Fig. 6. Left, Patella-Tendon-Bearing A F O for below-knee fractures; Right, patient with distal 
one-third fracture of tibia and fibula wearing Patella-Tendon-Bearing A F O . 



the knee, thus providing more support and 
elimination of the need for any straps, as in 
Figure 7. 

Figure 8 shows just one of the many differ
ent types of orthoses for the patient who re
quires an above-knee orthosis. This particu
lar device combines the A F O concept with a 
quadrilateral socket, below-knee prosthetic 
knee joints, and an elastic knee extension 
assist. 

Figure 9 shows a conventional above-knee 
orthosis, with a quadrilateral socket, that we 
use when a locked knee is required for ambu
lation, as in above-knee fractures. 

Figure 10 represents five years of orthotic 
treatment of a unilateral postpolio patient. 

Fig. 7. A F O for Meningomyelocele patient. 

Fig. 8 . Laminated H K A F O for bilateral polio pa
tient. 

Fig. 9. A K orthosis with laminated quadrilateral 
socket. 



He was first seen with a conventional "long 
leg brace." He is an exceptional patient, and 
was determined to walk with as normal an 
appearance as possible. Because his affected 
side was the right, he wanted ankle motion 
so he could drive an automobile, and he was 
provided with an above-knee laminated or
thosis with a 9 0 deg. anterior stop at the an
kle and a 180 deg. stop at the knee using be
low-knee prosthetic side joints and the A F O 
concept (Figure 10, left). He wore this for ap
proximately two years, after which it was 
decided he could do without the proximal 
portion of the orthosis. A below-knee or
thosis was made of similar design which he 
wore for another two years (Figure 11 ) . He 
still wanted something better and a polypro
pylene A F O with SACH heel was made 
(Figure 10 , center). W e decided to use an an

terior hinged high back A F O (Figure 10, 
right), because he didn't like the slapping at 
the knee of his previous orthosis and could 
not tolerate a posterior strap. The patient 
walks very well with this orthosis, but we 
are still working on an orthosis which com
bines the advantages of the rigid ankle and 
the movable ankle K A F O . 

The K A F O and A F O concept is a very ef
fective means of treating patients with leg-
length discrepancies, especially those as a re
sult of polio. 

Figure 12 shows a 10-year-old boy with a 
congenital absence of the femur that resulted 
in a 10 1/2 in. leg-length discrepancy. This or
thosis can be considered a H A F O since the 

Fig. 1 0 . Left to right: Laminated H K A F O with 
1 8 0 deg. stop at knee and 9 0 deg. anterior stop at 
ankle; laminated A F O with 9 0 deg. anterior stop 
at ankle; polypropylene A F O with hinged an
terior section, rigid ankle, and S A C H heel. 

Fig. 1 1 . Polio patient wearing laminated A F O 
with 9 0 deg. anterior stop at ankle. 



Fig. 12 . F r o m left to right: laminated H A F O for patient with congenital absence of femur—anteri
or view; medical view showing alignment jig and S A C H foot; patient at time of fitting; finished 
orthosis on patient. 

proximal anterior portion contains the hip, 
which is dislocated. Figures 12 shows the or
thosis ready for fitting anterior and lateral 
views with a foam filler, alignment jig, ankle 
block, and prosthetic foot. A dynamic walk
ing alignment was achieved with the initial 
fitting (Fig. 12) and the orthosis was com
pleted in the same manner as a conventional 
below-knee prosthesis. This is the second or
thosis of this type for this patient. His first 
one lasted more than two years before he 
outgrew it. The only thing he cannot seem to 
do is ride a bicycle. W e will try to overcome 
this problem with a knee unit in his next or
thosis since his right heel should be level 
with the left knee at that time. 

Summary 

W e have found that as thermoplastics 
have become more popular in orthotics, 
especially since the introduction of polypro
pylene, we have been able to use plastics in 
an estimated 65 percent of our patients who 
would normally require a "long leg" or an 
"above-knee double upright brace." About 
80 percent of these patients have been con
verted to a below-knee plastic orthosis. It is 
our hope that some new orthotic devices will 
be developed as a result of this and future 
articles of this nature. Also it is hoped that 
orthotists will be encouraged to customize 
each orthosis to meet each patient's parti
cular needs, rather than provide them with a 
"standard" model. 

Footnotes 
1Prosthetist, Veterans Administration Prosthetics 

Center, 252 Seventh Avenue, New York City 10001. 
2Orthopaedic Consultant, Veterans Administration 

Prosthetics Center, 252 Seventh Avenue, New York 
City 10001. 



A QUICK-CHANGE ANKLE DISCONNECT 
FOR A BELOW-KNEE AMPUTATION 

Ernest Baehr, C P O 1 

John Simek, Orthotic-Prosthetic Assistant1 

The subject of this study is a 12-year-old, 
healthy, female with a long below-knee am
putation (Fig. 1 ) . She was first seen by us at 
nine years of age, with the diagnosis of con
genital absence of the fibula. She had had a 
deformed ankle joint, and a shortening of 
the tibia, but a foot of normal size. 

Until her eighth year, when the foot was 
amputated, she was fitted about every two 
years with a molded plastic device that pro
vided end-bearing. P T B supracondylar strap 
type of suspension was used with a posterior 
opening. Her foot was gradually drawn into 
equinus to accommodate the increasing 
shortage of the extremity. She walked very 
well with these prostheses, but had the dis
comfort and inconveniences caused by 
breakages and adjustments that can be ex
pected of an active growing child with her 
deformity. However, the cosmesis was not 
good. After amputation of her foot, which 
gave her a good conical end-bearing stump, 
whe was fitted with a conventional P T B 
S A C H foot prosthesis. She walked very 
well, had good cosmetic appearance, and 
suffered very few discomforts through this 
growing stage. 

When she attained the age of twelve, it 
again became necessary to replace the pros
thesis. When the measurements and the cast-Fig. 1. The patient. 



ing had been performed the mother was 
asked to bring in a shoe in the style that the 
girl would like to wear with the stipulation 
that the heel must not measure more than 
one inch in height. 

A problem became evident when the mo
ther, in a pleading approach and the daugh
ter in a sullen mood, presented me with a 
pair of tennis shoes, such as all active, ath
letic girls wear, and a pair of shoes with two-
inch high heels, such as every young lady 
has as her heart's desire. Something had to 
be done to satisfy the desires of a young lady 
and a girl and in that way maintain a happy 
mother-daughter relationship. 

Obviously, the solution had to be in pro

viding interchangeable feet. From having 
watched her over the years and seeing her, to 
her mother's displeasure, sacrifice good gait 
for convenience when making the change 
from shoes to sneakers, I could not impose 
the inconvenience and lack of control that 
would result if the bolt had to be removed 
from the foot every time she wished to 
change shoes. Costs also had to be justified. 

A quick change coupling at the ankle 
seemed to be the best approach, and it ap
peared to present the least problem if a 
tubular pylon construction could be used. 
Because there was only 2 1/2 in. available for 

the coupling, I discussed this with Paul Leimkuehler of Cleveland and had to agree with 
him that the available quick-change wrist 

Fig. 2 . Exploded view of the unit. 

Fig. 3. Partial assembly of the unit. 



units would not be strong enough to be used 
in a below-knee prosthesis for a twelve-year-
old girl. 

However an air hose coupling (Lincoln 
Flex-O-Matic automatic air coupling) 
seemed as though it might be satisfactory. 
After removing the air seal from the socket 

part of the coupling, an attachment plate 
was screwed onto the stud and it was at
tached to the distal end of the socket block. 
The nipple stud was then threaded inside to 
receive the SACH-foot bolt and by attaching 
a plate to the stem, the nipple unit was in
serted and secured in the foot. T o control ro 
tation, and to act as locating pins, two 3/4-in. 
rods were threaded and screwed into the dis
tal end of the socket block, anteriorly and 

posteriorly of the coupling. Corresponding 
holes to receive the pins were then set into 
the foot. Sleeves are slipped over the pins to 
prevent any possible motion. A space-filling 
block is then made that divides into two 

Fig. 4. The unit assembled completely. 

Fig. 5. Patient in high heels 



parts so that when a foot is locked into posi
tion the blocks are removed easily and an 
easy upward lift of the slip collar releases the 
connection. All the parts can be disas
sembled and disconnected to aid in the finish 
lamination process, to make adjustments, 
and for servicing. 

The patient has now used this prosthesis 
for more than three months, and has really 
enjoyed the function provided by the quick-
change coupling. She returned to us once to 
have an adjustment because an attachment 
plate had made a 1/4-turn off of the bolt. 
Because the unit is set up on very close tol
erances, to function properly all threaded 
connections must be very secure. 

Footnote 

1Hint Limb and Brace Co., 409 West Third Avenue, 
Flint, Michigan 48503. 

Fig. 6 . Patient in tennis shoes 



NEW PUBLICATIONS 

"PROSTHETICS AND ORTHOTICS INTERNATIONAL" 
The International Society for Prosthetics and Orthotics announces the publica

tion of an official professional journal entitled "Prosthetics and Orthotics Interna
tional." 

The core of each issue of the Journal will be scientific, clinical and practical 
papers on all aspects of prosthetics, orthotics, rehabilitation engineering and re
lated orthopaedic surgery. Although no firm decisions have been made as to the 
balance of the articles which will appear in each issue regarding disciplines or spe
cialty, they hope to ensure that each individual member will find a large propor
tion of the material of interest. The first two issues are being devoted to the presen
tation of up-dated version of papers originally presented at the World Congress in 
Montreux in 1974. Future issues will be a blend of papers based on ISPO con
gresses, invited papers and, in particular, papers submitted by the ISPO member
ship. 

Prosthetics and Orthotics International is published three times yearly by the In
ternational Society for Prosthetics and Orthotics (ISPO), PO Box 42, DK-2900, 
Hellerup, Denmark. Subscription rate is $14 (U.S.) per annum, single numbers $5 
(U.S.). The journal is provided free to Members of ISPO. The subscription rate for 
Associate Members is $7 (U.S.) per annum. Remittances should be made payable 
to ISPO. 

Editorial correspondence, advertisement bookings and enquiries should be di
rected to Prosthetics and Orthotics International, National Centre for Training and 
Education in Prosthetics and Orthotics, University of Strathclyde, 73 Rottenrow, 
GlasgowG4ONG (Tel.: 041-552 4049). 

LETTER T O THE EDITOR 
Dear Sir: 

I would like to call your attention to the omission of part of a chart from the ar
ticle titled "VAPC Prescription Procedures for Knee Orthoses and Knee-Ankle-
Foot Orthoses" published in "Orthotics and Prosthetics" for September 1977. 

A chart titled "Lower Limb System" is on page 13 of that issue. The second half 
of that chart is missing. I would suggest that if your readers are interested in the 
complete chart, they will find it in the June, 1976 issue of "Orthotics and Prosthet
ics", pp. 22 and 23. 

Gustav Rubin, M.D. 
Orthopedic Consultant 
Veterans Administration— 
Prosthetics Center 
New York, New York 
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A N N O U N C E M E N T 
The abstracts of all papers presented at the 1977 I S P O - A O P A World Congress 

along with the names and addresses of all authors are now available from the Na
tional Office of A O P A - A B C - A A O P for $ 7 . 0 0 . Both of the documents were con
tained in the package distributed to registrants at the Congress, but there has been 
a demand for copies for individuals who could not attend and by libraries. 

T o order Abstracts and Adress List fill out below and send with $ 7 . 0 0 for each 
set to cover handling and mailing costs to: 

1 9 7 7 I S P O World Congress 
A B S T R A C T S 
c / o U S I S P O 
1444 N Street, N .W. 
Washington, D.C. 20005 

Make Checks Payable to 1977 WORLD CONGRESS. 

Please Print: 

Name 

Address 

State Country 

N E W S L E T T E R . . • Prosthetics and Orthotics Clinic 
A quarterly publication providing tne means for interdisciplinary discussion among physicians, therapists, 
and practitioners. Its eight pages contain important articles, spirited dialogue, and a sense of shared discov
ery, making it a valuable publication. 

Enclosed is my check for $8.00 for a 1 -year subscription to the Prosthetics and Orthotics Clinics Newsletter. 
(Foreign Subscription Price Is S9.00) 

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

Name 
Address 
City State Zip 
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CLASSIFIED ADVERTISEMENTS 
Advertising Rates 
Regular—First 35 words, $24.00 (minimum). Additional words $1.00 each. Situ

ations wanted advertisements half rate. Space rate additional: 13 x 13picas-$105.00; 
13 x 18 picas-$180.00. 

Special—Members of the American Academy of Orthotists and Prosthetists who 
wish to advertise their availability on a signed or unsigned bases are entitled to do 
so at the special rate of $5.00 per five line insertion per issue. Each additional line, 
$1.00. 

Mail addressed to National Office forwarded unopened at no charge. Classified 
Advertisements are to be paid in advance; checks should be payable to "Orthotics 
and Prosthetics." Send to Editor, Orthotics and Prosthetics, 1 4 4 4 N St., N.W., 
Washington, D.C. 20005. 

C E R T I F I E D P R O S T H E T I S T O R T H O -
TIST—Expanding University Medical Cen
ter in a charming southeast location is seek
ing a qualified individual to assume depart
mental directorship. Complete line of fringe 
benefits available, including educational 
opportunities; salary negotiable. Please 
reply to Box 712, A O P A , 1444 N St . , N . W . 
Washington, D . C . An Equal Opportunity 
Employer. 

CERTIFIED P R O S T H E T I S T - F a b r i c a t i o n 
and fitting, good growth potential, excellent 
benefits, Ballert Orthopedic Corp . 2445 
W . Peterson Ave . , Chicago, II 60659 . All 
enquires confidential. 

CERTIFIED P R O S T H E T I S T / O R T H O T I S T -
The University of Kansas Medical Center 
College of Health Sciences and Hospital is 
looking for a certified prosthetist/orthotist 
to serve as the Director of the Department 
of Orthotics and Prosthetics. 

Applicants should have a B . S . or Asso
ciate degree, certification in both prosthetics 
and orthotics and five years of management 
experience. Salary is negotiable. 

As a result of the expansion of our hospi
tal facilities, we will be increasing the scope 
of our services. We plan to develop teaching 
and research activities within our large medi
cal school and allied health professional 
training program. The latest equipment and 
applications in Orthot ics and Prosthetics 
are presently being used with the support 
and cooperation of an active Orthopedic 
and Plastic Surgery and Rehabilitation 
Medicine Service. 

Fringe benefits include sick leave, vaca
tion, holiday pay, hospitalization, uniforms, 
pension and life insurance plan after one 
year's service. 

Please direct applications to Stephen R. 
Mason, Assistant Hospital Administrator, 
University of Kansas Medical Center, 39th 
and Rainbow, Kansas City, Kansas, 66103 . 
Please include resume, three references and 
salary requirements. Closing date for ac
cepting applications is M a y 1, 1978 . 

CERTIFIED PROSTHETIST-CERTIFIED 
ORTHOTIST—Large Canadian Firm seek
ing prosthetist and orthotist to take over 
complete managerial duties, fringe benefits, 
health insurance, very good salary, retire
ment plan. All replies will be handled in 
strict confidence. Send resume and salary 
requirements to: Gino Berretta, J .E . Hanger 
Ltd., 4259 St. Catherine West, Westmount, 
(Montreal) , Quebec, Canada. 

PROSTHETIC AND O R T H O T I C S FACIL
ITY FOR SALE—Well established Prosthetic 
and Orthot ic business for sale in the heart of 
nations ski capitol. Ideal location off inter
state. Medicare and Medicaid, V A contract 
with annual sales $ 1 5 0 , 0 0 0 . and growing 
(high earnings). Regular attendance at two 
large amputee clinics, serving two states. 
Owner willing to stay on until new owner 
or owners are well acquainted with clients, 
doctors, and clinics. Ninety percent financ
ing available to properly qualified individ
uals. Owner has been serving profession 
ten years and is now being called to serve 
Jesus!!! Box 711 , A O P A , 1444 N St . , N . W . 
Washington, D . C . 2 0 0 0 5 . 

CPO—with 36 years experience desires po
sition as manager of both or either type 
facility in the South, Southeast or Midwest. 
Reply to: Box 710, A O P A 1444 N St . , N . W . , 
Washington, D . C . 20005 . 
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INTERBOR CONGRESS 
O c t o b e r 4 - 7 , 1 9 7 8 

M a d r i d , S p a i n 

Interbor will hold its eight international congress 
in the modern Madrid Congress Center 

under the auspices of the Spanish Orthotic-Prosthetic Association 

Technical and Scientific Papers will be invited. 
The Congress will also feature scientific and commercial exhibits. 

A call for papers and invitation to exhibit is post coming. 

Pre and Past Congress Tours are under development-
Congress registration is $58; Guest 50%. 

For information please write: 
Interbor Congress 

AOPA - Box 250 
1444 N Street, N.W., Washington, D.C. 20005 
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RESOLUTION CONCERNING THE METRIC SYSTEM 
The following resolution was adopted by the Board of Directors of the American 

Orthotic and Prosthetic Association at its meeting in San Diego October 3 , 1973: 

W H E R E A S by Act of Congress it has been determined that the United 
States should proceed towards adoption o f the metric system as used 
almost universally throughout the rest of the world, and 

W H E R E A S the technological professions and many segments o f the 
health professions have commonly used the metric system over an ex
tended period of time, and 

W H E R E A S it is important for members of the orthotic/prosthetic pro
fessions to interact with their colleagues in the medical and technologi
cal communities for optimum patient service be it hereby 

R E S O L V E D that the American Orthotic and Prosthetic Association 
endorses the use of the metric system by its members and other orthotic 
and prosthetic practitioners in the United States , and in witness o f this 
endorsement and Association urges the editors o f its journal Orthotics 
and Prosthetics to commence the dual reporting of weights and 
measurements in both the English and metric systems at the earliest 
possible date with the objective of employing the metric system solely 
by the time of the 29th Volume in 1975. 
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L E N G T H 

Equivalencies 
angstrom 
millimicron* 

= 1 x 
= 1 X 

METRIC SYSTEM 
Conversion Factors 

1 0 - 1 0 meter (0 .0 0 0 0 0 0 0 001 m) 
10 - 9 meter ( 0 .000 0 0 0 001 m) 

micron (micrometer) = I x 10 - 5 meter ( 0 . 0 0 0 001 m) 

T o Convert from 

inches 
feet 
yards 
miles 

T o 

meters 
meters 
meters 
kilometers 

Multiply by 

0.0254+ 
0 .30480* 
0.91440+ 
1.6093 

square meters 
square meters 

A R E A 

T o convert from 

square inches 
square feet 

V O L U M E 

Definition 

1 liter = 0.001+ cubic meter or one cubic decimeter ( d m 3 ) 
(I milliliter = I t cubic centimeter) 

T o convert f rom 

cubic inches 
ounces (U.S. fluid) 
ounces (Brit, fluid) 
pints (U.S. fluid) 
pints (Brit, fluid) 
cubic feet 

T o 

cubic centimeters 
cubic centimeters 
cubic centimeters 
cubic centimeters 
cubic centimeters 
cubic meters 

0.0006?f?l6t 

.092903 

Multiply by 

16.387 
29.574 
28.413 
473 .18 
568.26 
0 .028317 

MASS 

To convert from 

pounds (avdp.) 
slugs* 

F O R C E 

T o convert f rom 

ounces-force (ozf) 
ounces-force (ozf) 
pounds-force (lbf) 
pounds-force (lbf) 

T o 

kilograms 
kilograms 

T o 

Multiply by 

0 .45359 
14.594 

Multiply by 

newtons 
kilogram-force 
newtons 
kilogram-force 

•This double-prefix usage is not desirable. This unit is actually a nanometer ( 1 0 - 9 meter = 10- ' centimeter) 
+ For practical purposes all subsequent digits are zeros. 

0.27802 
0 .028350 
4 .4732 
0 .45359 
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STRESS (OR PRESSURE) 
To convert from To Multiply by 

pounds-force/square inch (psi) 
pounds-force/square inch (psi) 
pounds-force/square inch (psi) 

TORQUE (OR MOMENT) 
To convert from 

pound-force-feet 
pound-force-feet 

ENERGY (OR WORK) 

newton/square meter 
newton/square centimeter 
kilogram-force/square centimeter 

To 
newton meter 
kilogram-force meters 

Definition 
One joule (J) is the work done by a one-newton force moving through a 
displacement of one meter in the direction o f the force. 

6894 .8 
0 .68948 
0 .070307 

Multiply by 
1.3559 
0 .13826 

To convert from 
foot-pounds-force 
foot-pounds-force 
ergs 
b.t.u. 
foot-pounds-force 

1 cal (gm) = 4 .1840 joules 

To 

joules 
meter-kilogram-force 
joules 
cal (gm) 
cal (gm) 

TEMPERATURE CONVERSION TABLE 

Multiply by 
1.3559 
0 .13826 
1 x 1 0 - 7 t 
252 .00 
0 .32405 

To convert °F to °C 1.8 

°F °C 
98 .6 37 
9 9 37.2 
99.5 37.5 

100 37 .8 
100.5 38.1 
101 38.3 
101.5 38.6 
102 38 .9 
102.5 39.2 
103 39 .4 
103.5 39.7 
104 40 .0 

*A slug is a unit of mass which if acted on by a force of one pound will have an acceleration of one foot per second per second. 
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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 manuscr ipts should inc lude: 
1. THE ORIGINAL MANUSCRIPT AND TWO COPIES. If possible, the dupl icate manuscr ipts 

should be complete wi th i l lustrations to facil i tate review and approval. 
2. BIBLIOGRAPHY. This should be arranged alphabetical ly and cover only references made in 

the body of the text. 
3. LEGENDS. Listal l i l lustrat ion legends in order, and number to agree with i l lustrations. 
4. ILLUSTRATIONS. Provide any or all of the fo l lowing: 

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

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

PREPARATION OF MANUSCRIPT 

1. Manuscr ipts must be TYPEWRITTEN, DOUBLE-SPACED and have WIDE MARGINS. 
2. Indicate FOOTNOTES by means of standard symbols (*). 
3. Indicate BIBLIOGRAPHICAL REFERENCES by means of Arabic numerals in parentheses (6). 
4. Write out numbers less than ten. 
5. Do not numbersubheadings. 
6. Use the word "F igure ' ' abbreviated to indicate references to i l lustrat ions in the text (. . . as 

shown in Fig. 14) 

PREPARATION OF ILLUSTRATIONS 

1. Number all i l lustrations. 
2. On the back indicate the top of each photo or chart. 
3. Write the author 's name on the back of each i l lustrat ion. 
4. Do not mount prints except wi th rubber cement. 
5. Use care wi th paper cl ips; indentat ions can create marks. 
6. Do not wri te on pr ints; indicate number, letters, or capt ions on an overlay. 
7. If the i l lustrat ion has been publ ished previously, provide a credit line and indicate reprint 

permission granted. 

NOTES: 
—Manuscr ip ts are accepted for exclusive publ icat ion in ORTHOTICS AND PROSTHETICS. ' 
—Art ic les and i l lustrations accepted for publ icat ion become the property of ORTHOTICS AND 

PROSTHETICS. 
—Rejected manuscripts wi l l be returned wi th in 60 days. 
—Publ icat ion of articles does not const i tute endorsement of opin ions and techniques. 
—All materials publ ished are copyr ighted by the American Orthot ic and Prosthetic Associa

t ion. 
—Permission to reprint is usually granted provided that appropr iate credits are given. 
—Authors wil l be suppl ied wi th 25 reprints. 
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lets your 
patients function 
while they heal. 
Encourages mobility and functioning of the extremity during the 
healing process—Adjacent joints remain mobile, reducing the need 
for post-fracture physical therapy—eases the economic burden for the 
patient by permitting faster resumption of full activities. 
ORTHOPLAST Splints: the ideal material for fracture bracing-
Lightweight, strong and durable, the ORTHOPLAST material is an 
easy-to-mold thermoplastic that can be worked with bare hands, is 
strong, conformable, self-adherent and washable, and has established 
its clinical benefits in tibial, femoral, Colles' and forearm fractures.15 

References: 1. Sarmiento, A.: Functional below-the-knee brace for tibial fractures, J. Bone Joint Surg. 
52-4:295,1970. 2. Sarmiento, A.: Functional bracing of tibial and femoral shaft fractures, Clin. Orthop. 
82:2,1972. 3. Sarmiento, A., Cooper, J., and Sinclair, W.F.: Forearm fractures, J. Bone Joint Surg. 
57-A:297,1975. 4. Sarmiento, A., et a/.: Colles' fractures, J. Bone Joint Surg. 57-A:311,1975. 
5. Sarmiento, A.: Functional bracing of tibial fractures, Clin. Orthop. 705:202,1974. 

ORTHOPLAST 
SPLINTS 
I 1 Educational literature, reprints, brace pat

terns and samples may be obtained by writing 
to Johnson & Johnson, Department J-408, 
New Brunswick, New Jersey 08903. 

To immobilize 
the fracture, 
not the patient 

Please send more information on functional bracing with 
ORTHOPLAST* Splints. 

City State Zip 
_2J © jjoA*MQK«jjeA*MOM 1976 
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P R E F A B R I C A T E D 

M I L W A U K E E 

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

negative cast. 

(Measurement & technique instructions available.) 

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

FOR FIT & COMFORT OUR FAMOUS R O V E R 
"THE BRACE SHOE" 

• L E A T H E R SOLE & HEEL 
• LONG COUNTER 
• EXTRA STRONG STEEL SHANK 
• GOODYEAR WELT CONSTRUCTION 

Sizes: 5 -12 in varying widths, 
leather upper. 
Colors: Black, Whi te , Beige, 
Blue, Green & Taupe Gluv. 
Brown Demi -L lama 

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

DREW SHOE COMPANY 
252 Quarry Road 

Lancaster, Ohio 43130 
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When it comes to metal braces 
one name stands out. 
U.S. MFG. 
That's United States Manufacturing Company, a name you recognize if you're 
involved in the Orthotic or Prosthetic profession. After all, we've been serving 
you for over thirty years with the standard of the profession in braces. From 
design to manufacturing, our braces meet and exceed the requirements of the 
profession, a profession we've grown up with. 
No one offers a more complete line of stainless steel or aluminum braces. Nor 
does anyone offer a wider variety of cerebral palsy braces. Long leg, short leg or 
hip joint braces for adults, children or infants — they're all available from U.S. 

Write or call for more information or a complete brochure detailing specific 
products, sizes and ordering information. 
MFG. 

P.O. B o x 110 , 6 2 3 S o u t h C e n t r a l A v e n u e - G l e n d a l e , Ca l i f o rn ia 9 1 2 0 9 , U S A 
P h o n e : (213 ) 2 4 5 - 6 8 5 5 • C a b l e : L I M B R A C E • T W X N o . 9 1 0 - 4 9 7 - 2 2 7 9 



T i r e d O f F o o l i n g W i t h 
T h e S o - C a l l e d E a s y 
M o d u l a r S y s t e m s ? 

Send Us Y o u r Pat ient 's Measurements . 

C U S T O M 

S P I N A L 

B R A C E S 

2 4 H O U R 

S E R V I C E 

2-S1500 
Modified Bennett 

2-S1100 
Knight Spinal 

Those discriminating orthotists 
who choose our custom made 
orthoses are assured of the 
ultimate in quality and perfect fit 
every time. The brace you choose 
will fit and appear as if it was 
individually and uniquely 
designed and fabricated in your 
own laboratory. 

Pictured are just four of our many 
orthoses. Write for our complete 
catalog. Better yet, give us a call 
today. 2-S1300 

Hyperextension 
(Cow Horn) 

S-1400 
Williams Flexion 

W A S H I N G T O N 40 p a t t e r s o n s t . , n.e. 
n n A r T u r T W A S H I N G T O N , D.C. 20002 
P R O S T H E T I C (202) 628-1037 
S U P P L I E S 
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The Proven and Accepted Modu la r Sys tem 
for Custom Fabr ica t ing Effect ive Sp ina l Orthoses 

Thoracolumbar 
A P L . Control 

L u m b o s a c r a l 
A P . L Control 

Thoraco lumbar 
A.P. Control 

L u m b o s a c r a l 
A.P Control 

INTRODUCES 
ANOTHER 

1st 

Thoraco lumbar A.P.L. 
with Rotary Control 

LUMBOSACRAL P - L CONTROL 
(FLEXION) 

You custom fabricate with the same speed 
as the other FIWAY Spinal Orthoses. 

A Zipper elastic front with s ide lacing adjustments . 

B. Stop to prevent thorac ic band from moving 
downward. 

C. Pivot point is lower, c loser to the level of L-5 and 
S-1 

Double roller loops for eas ier pulling of pelvic 
s traps . 

D 

For more information call 
A. (Tony) Velazquez, CO. 
(813) 255-0761 or write 
FIWAY MANUFACTURING CO. 
516 So. Howard Ave., Tampa, Fla. 33606 
Separate kit required for 
fabricating this orthosis. 
SOLD TO MEMBERS OF THIS PROFESSION ONLY. 



A M E R I C A N ORTHOTIC A N D PROSTHETIC ASSOCIAT ION 
1444 N STREET, N.W. 
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