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W E 

R E B U I L D 

L I V E S 

O n T i m e 
O n S p e c 
We build prosthetics that 
rebuild lives. Our work is 
caringly crafted to satisfy both 
you and your patient. 
Our 2 -3 day in-shop 
turnaround, total fabrication 
capabilities, and experience 
with telephoned-in elbow set 
up specifications makes us your 
ideal central fabricator. 
We know your concerns in 
prosthetics; you know us from 
our years of service to the 
industry; together we can help 
rebuild the lives of your patients. 

SANdbERq 
P r o s t h e t i c 
S e r v I c e s , I n c . 
1012 N. F i f t h S t . 
M i n n e a p o l i s , M N 5 5 4 1 1 
P h . ( 6 1 2 ) 3 3 2 - 1 8 8 0 
To l l f r e e : 1 - 8 0 0 - 4 4 3 - 1 8 2 7 



Lightweight Below-Knee Prosthesis using the OTTO BOCK Technique 

You can fabricate a lightweight exoskeletal below-knee pros­
thesis using the proven OTTO BOCK techniques: 

The adjustable modular components act as a dynamic alignment 
device. 

These dynamic alignment values can then be accurately trans­
ferred to the final prosthesis by using the 743A16 OTTO BOCK 
Transfer Alignment Apparatus. 

l\l\\{\W\Tl;f\y\WlM For completion, utilize our PEDILEN and ORTHOCRYL Lamination 
4130 Highway 55 Tp"hnini IP 
MINNEAPOLIS/Minnesota 55422 ' c " M u c -
Telephone (612) 521-3634 
Telex 2 90 999 PEDILEN and ORTHOCRYL are registered trademarks of OTTO BOCK, Duderstadt. 

© OTTO BOCK 01.1985 



THE SEATTLE FOOT™... 
the foot with a natural 
spring in its step! 

A desire to improve the quality ol life 
enjoyed by amputees, combined 
with a recognition of the 
limitations imposed by conventional 
prosthetic feet, brought a team of 
aerospace engineers, prosthetists, 
industrial designers and physicians 
together in Seattle. The result? 
THE SEATTLE FOOT'". Quite 
literally a giant step forward for 
lower extremity amputees. 

THE SEATTLE FOOT'" has the features 
that amputees and prosthetists deserve. 
Dynamic... a Dupont Delrin" keel stores 
and releases energy with each step to 
supply natural lift and thrust. 
Specific... available with a range of keel 
spring-rates to provide optimum energy 
storage lor each amputee's body weight 
and activity level. 

Cosmetic... made from life-cast molds to 
achieve a new level of foot cosmesis. 
Includes split between great and second 
toe. 

Versatile... beneficial for amputees ot all 
ages, activity levels, and types including 
BK.AK, and Bilateral. 
Compatible... can be fit to new or existing 
endoskeletal or exoskeletal prostheses 
using conventional techniques. 
Tested... developed with input from over 
900 evaluation amputees. 
Supported... covered by a full year of 
warranty and an optional trial exchange 
program. 

N 
For the lull story ol THE SEATTLE FOOT", along with specifications, 
currently available Sites, ana ordering information, call or write Or. 
contact one ot our distributors 

Model and Instrument Development 
861 Poplar Place South 
Seattle, Washington 98144 
1206} 325-0715 
Distributed by Southern Prosthetic Supply 
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C J U R R - F I L L a U E R m E D J C a l , I R C . 

c J u n n - F i u a u E n m E D i c z a l , i n c . 

Orthopedic Division 

P . O . B O X 5 1 8 9 
C H A T T A N O O G A , T N 3 7 4 0 6 
2 7 1 0 A M N I C 0 L A H I G H W A Y 
C H A T T A N O O G A , T N 3 7 4 0 6 

P H O N E 6 1 5 - 6 2 4 - 0 9 4 6 
1 - 8 0 0 - 2 5 1 - 6 3 9 8 

( T N ) 1 - 8 0 0 - 5 7 2 - 7 6 5 0 
T E L E X : 5 5 8 4 2 2 

C A B L E D F 0 R T H 0 7 / 8 6 

Orthopedic 
industry, Inc. 

Durr-Fillauer is proud to be a distributor for the many fine pro­
ducts o f O t t o B o c k , D o t h prosthetic and orthotic. We are particularly 
excited t o have available the T i t a n i u m endoskeletal components 
that have gained such widespread popularity so fast. 

So, whether your plans call for Otto Bock Titanium components 
in particular or prosthetic and orthotic components in general, Durr-
Fillauer is T h e S o u r c e . 



vvnue some companies were paying more attention to 
prostheses cosmetics... 

Sure, cosmetics are important 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 
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 
cradle. While no prostheses is truly comfortable, we have been able to create 
a technique in fitting AK amputees' prostheses that actually does give a 
greater degree of wearer comfort. 

IPOS technology has resulted in an AK prostheses that is extremely 
strong and lightweight. In fact, the IPOS "Flex-Socket" geriatric light pros­
theses weighs barely more than 4 lbs. complete. 

IPOS technology will always stand above the rest in both product and 
technical back up. 

IPOS USA 
155 Portage Road 
LEWISTON, N.Y. 14092 
1-800-626-2612 

IPOS CANADA 
7 Boswell Street - Box 321 
SIMCOE, Ontario N3Y 4L2 
1-800-265-8033 



M e e t i n g s a n d E v e n t s 

Please not ify the Na t iona l Headquar te r s i m m e d i a t e l y conce rn ing al l m e e t i n g dates . It is 
impor tan t to submi t mee t ing no t ices as ear ly as p o s s i b l e . I n the case o f R e g i o n a l M e e t i n g s , 
y o u mus t c h e c k wi th the Nat iona l Headquar te r s prior to con f i rming date to avoid conf l ic ts 
i n schedu l ing . 

1 9 8 6 
O c t o b e r 2 4 - 2 5 , Amer ican A c a d e m y of Or -

thot is ts a n d Pros the t i s t s C o n t i n u i n g 
E d u c a t i o n C o n f e r e n c e 5 - 8 6 , " S p i n a 
Bi f ida , " Cincinnat i , Oh io . Contac t : Aca ­
d e m y Nat ional Headquar te rs , (703) 8 3 6 -
7118. 

O c t o b e r 2 7 - 3 1 , U C L A I n t e r n a t i o n a l 
Pros thet ics Techniques Seminar , Los 
Ange les , California. Contac t : T i m o t h y B . 
S taa ts , M A , CP, U C L A P O E P , R o o m 
2 2 - 4 6 , 1 0 0 0 V e t e r a n A v e n u e , L o s 
Ange les , California 90024 . 

O c t o b e r 2 8 - 2 9 , U S A Medica l Advances , 
U S A Cata log/Video S h o w , Vienna , A u s ­
tria. Contact : K e n n e t h D. B lum, C o m ­
mercial Counse lor , U S & F C S Fore ign 
Commerc ia l Serv ice , Amer ican Embassy , 
V i e n n a , Aust r ia , A P O N E W Y O R K 
09108 . 

N o v e m b e r 1 - 1 5 , Baghdad Internat ional 
Fair, Baghdad , Iraq. Featur ing U . S . Pavi­
lion, n o w selling exhibit space to display, 
a m o n g other goods , equ ipmen t for re­
habil i tat ion and the disabled. Contact : 
Edward K. K immel , U . S . Depar tmen t o f 
C o m m e r c e , ITA R m . 4 0 3 8 , Wash ing ton , 
D . C . 20230 ; tel. (202) 377-3640 . 

N o v e m b e r 3 - 7 , U C L A Course , Pros thet ics 
and Or thot ics for Phys ic ians and Allied 
Heal th Profess ionals , Los Ange les , Cali­
fornia. Contact : T imothy B . Staats , M A , 
CP, U C L A POEP, R o o m 2 2 - 4 6 , 1000 Vet­
eran Avenue , Los Ange les , California 
90024 . 

N o v e m b e r 4 - 8 , U S A Medical Advances 
Exhibi t ions in Europe , in conjunct ion 
with IFAS ' 86 , Zurich, Swi tzer land . C o n ­
tact: U . S . & Fore ign Commerc ia l Service , 
Mr . D . Schaubache r , Commerc ia l S p e ­

cialist, Amer ican Embassy , P . O . Box 
1065 , CH-3001 Bern , Swi tzer land; tel . 
4 1 1 3 1 1 4 3 73 4 3 , Telex 912 603 . 

N o v e m b e r 4 - 9 , A O P A Annua l Nat ional 
Assembly , Marr io t t ' s Or l ando Wor ld 
C e n t e r , O r l a n d o , F lo r ida . C o n t a c t : 
A O P A Na t iona l H e a d q u a r t e r s , (703) 
8 3 6 - 7 1 1 6 . 

N o v e m b e r 8, Fracture M a n a g e m e n t : Cur­
rent C o n c e p t s in Isolated and Mult iple 
Injury Pat terns , Teaching Cente r , L o n g 
Is land Jewish Medica l Center , N e w Hyde 
Park, N e w York. S p o n s o r e d by the Dept . 
o f Or thopaed ic Surgery , L o n g Island 
Jewish Medica l Cente r . Contact : A n n J . 
B o e h m e , Associate Director for C o n ­
t inuing Educat ion, Long Is land Jewish 
Medica l Center , N e w H y d e Park, N e w 
York 11042; tel. (718) 4 7 0 - 8 6 5 0 . 

N o v e m b e r 1(1-12, H o s m e r Electric S y s t e m s 
W o r k s h o p and Semina r , Or lando , F lo­
rida. Contac t : Cather ine Wooten , H o s ­
m e r Dorrance Corporat ion, 561 Division 
St ree t , Campbel l , California 95008 ; tel. 
8 0 0 - 5 3 8 - 7 7 4 8 , (408) 3 7 9 - 5 1 5 1 . 

N o v e m b e r 3 ( 1 - D e c e m b e r 5 , A s y m p o s i u m 
on Star t ing a Handicap Sk i Program, 
Win t e r Park Resor t , Win te r Park, Co lo ­
rado. Contact : Win te r Park Handicap 
Program, tel. (303) 726-5514 , ext. 719. 

1 9 8 7 
Janua ry 2 2 - 2 7 , Amer i can A c a d e m y o f Or ­

thopaedic S u r g e o n s A n n u a l Meet ing , 
S a n Francisco , California. 

Februa ry 1 5 - 2 2 , A c a d e m y A n n u a l Mee t ing 
and Scientif ic S y m p o s i u m , Hyat t R e ­
gency Tarn :>a, Tampa , Florida. Contact : 
A c a d e m y Nat ional Headquar te rs , (703) 
836 -7118 . 
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March 9 - 1 2 , U C L A Total Surface Bear ing 
Suc t ion B e l o w K n e e Pros thet ics Course , 
L o s A n g e l e s , C a l i f o r n i a . C o n t a c t : 
T imothy B . S taa ts , M A , CP, U C L A P O E P , 
R o o m 2 2 - 4 6 , 1000 Veteran Avenue , Los 
Ange les , California 90024 . 

M a r c h 1 6 - 2 5 , U C L A C A T - C A M / N a r r o w 
M L Above K n e e Pros the t ics Course , Los 
Ange les , California. Contact : T i m o t h y B . 
S taa ts , M A , CP, U C L A POEP, R o o m 
22-46 , 1000 Veteran Avenue , L o s An­
geles, California 9 0 0 2 4 . 

M a r c h 20 - 2 1 , O k l a h o m a Associa t ion o f Or ­
thotics and Pros thet ics , the Texas Assoc i ­
ation of Or thot is ts and Prosthet is ts , and 
Texas Chapter , Amer ican A c a d e m y o f 
Orthot is ts and Prosthet is ts comb ined 
meet ing , Dallas, Texas . Contact : Mike 
Allen, C P O , 2504 W. Oh io , Midland , 
Texas 79701 ; tel. (901) 6 8 3 - 5 2 8 0 . 

M a r c h 3 0 - A p r i l 2, U C L A Total Surface 
Bear ing Suc t ion Be low K n e e Pros the t ics 
Course , L o s Ange les , California. C o n ­
tact: T imothy B . S taa t s , M A , CP, U C L A 
POEP, R o o m 2 2 - 4 6 , 1000 Veteran Ave­
nue, Los Ange les , California 90024 . 

Apr i l 2 - 4 , AOPA Region IV Annua l Mee t ­
ing, Stouffer ' s River V iew Plaza, Mobi le , 
Alabama. 

Apri l 1 3 - 2 2 , U C L A C A T - C A M / N a r r o w 
M L Above K n e e Pros thet ics Course , Los 
Ange les , California. Contac t : T imothy B . 
Staats , M A , CP, U C L A POEP, R o o m 
2 2 - 4 6 , 1000 Veteran Avenue , Los An­
geles, California 90024 . 

M a y 4 - 1 3 , U C L A C A T - C A M / N a r r o w M L 
Above K n e e Pros the t ics Course , Los An­
geles, California. Contact : T imothy B . 
Staats , M A , CP, U C L A P O E P , R o o m 
2 2 - 4 6 , 1000 Veteran Avenue , Los An­
geles, California 90024 . 

M a y 7 - 1 0 , AOPA Reg ions II a n d III C o m ­
bined Annua l Meet ing , Hershey , P e n n ­
sylvania. 

M a y 7 - 1 0 , S i n o M e d '87, an internat ional 
exh ib i t ion a n d c o n f e r e n c e p rogram, 
Shangha i Exhibi t ion Cen t re , Shangha i , 
Peop le ' s Republ ic of China . Contac t : 
Kal lman Assoc ia tes , Five Maple Court , 
R idgewood , N e w Je r sey 07450 ; tel. (201) 
652 -7070 . 

M a y 2 7 - 3 0 , U C L A Total Surface Bear ing 
Suc t ion Be low K n e e Prosthet ics Course , 
L o s A n g e l e s , C a l i f o r n i a . C o n t a c t : 
T i m o t h y B . S taa ts , M A , CP, U C L A P O E P , 
R o o m 2 2 - 4 6 , 1000 Veteran Avenue , L o s 
Ange les , California 90024 . 

M a y 2 8 - 3 1 , AOPA Region V A n n u a l 
Meet ing , G r a n d Traverse Hotel , Tra­
verse City, Michigan . 

J u n e 5 - 7 , AOPA Region I X , C O P A , a n d the 
California Chapte rs o f the A c a d e m y 
C o m b i n e d Annua l Meet ing , Double t ree 
Inn, Monte rey , California. 

J u n e 8 - 1 7 , U C L A C A T - C A M / N a r r o w M L 
Above K n e e Pros the t ics Course , Los An­
geles , California. Contact : T imothy B . 
Staats , M A , CP, U C L A P O E P , R o o m 
2 2 - 4 6 , 1000 Veteran Avenue , Los An­
geles, California 90024 . 

J u n e 1 0 - 1 3 , AOPA Regions VII , VIII , X , and 
X I C o m b i n e d Annua l Meet ing , Fa i rmont 
Hotel , Dallas , Texas . 

J u n e 1 8 - 2 1 , A O P A Region VI and the Mid­
wes t Chap te r of the A c a d e m y C o m b i n e d 
Annua l Meet ing , E m b a s s y Sui te , In­
dianapolis , Indiana. 

June 2 4 - 2 7 , Tenth I N T E R B O R Congres s , 
Ba rce lona , Spa in . Contac t : J o s e M a 
Camds , Secre tary o f the Congres s , Grau 
Soler , B u e n o s Aires , 52 , Argent ina . 

July 5 - 1 0 , Internat ional Conference on 
Disabili ty Educat ion, Je rusa lem, Israel . 
Contact : Isreel Rehabil i tat ion Socie ty , 18 
David Elazar S t ree t , Tel Aviv 6 1 9 0 1 , 
Israel. 

July 1 2 - 1 6 , Internat ional Confe rence of 
Rehabil i ta t ion Journal is ts , Je rusa lem, Is ­
rael. Contact : Israel Rehabil i ta t ion Soc i ­
ety, 18 David Elazar Street , Tel Aviv 
6 1 9 0 1 , Israel. 

S e p t e m b e r 1 1 - 1 2 , O h i o Or thot ics and 
Prosthet ics Assoc i a t i on /Oh io Chapter , 
Amer ican A c a d e m y o f Orthot is ts a n d 
Prosthet is ts combined meet ing , "Br idg­
ing the P ro fess ion , " Dayton , O h i o . C o n ­
tact: Norma Jean Finissi , Execut ive Direc­
tor, O . O . P . A . / O h i o A . A . O . P . , 4 3 5 5 
North High St ree t , # 2 0 8 , C o l u m b u s , 
O h i o 43214 ; tel. (614) 267-1121 . 
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S e p t e m b e r 2 1 - 2 7 , A O P A A n n u a l Nat ional 
Assembly , Hyatt R e g e n c y Hotel , S a n 
Franc isco , California. Contac t : A O P A 
Nat ional Headquar ters , (703) 836 -7116 . 

1988 
J a n u a r y 2 5 - 3 1 , A c a d e m y Annua l Mee t ing 

and Scient i f ic S y m p o s i u m , N e w p o r t 
Beach Marriot t Hote l and Tennis Club, 
N e w p o r t Beach , California. Contac t : 
A c a d e m y Nat ional Office, (703) 836-7118 . 

M a y 1 9 - 2 1 , A O P A Reg ion V A n n u a l 
Mee t ing , Char les ton , Wes t Virginia. 

J u n e 2 - 4 , AOPA Region I X , C O P A , and the 
California Chap te r s of the A c a d e m y 
C o m b i n e d Annua l Mee t ing . 

J u n e 9 - 1 1 , AOPA Reg ions II and III C o m ­
bined Annua l Mee t ing . 

J u n e 1 4 - 1 8 , AOPA Regions VII , VIII , X and 
X I C o m b i n e d Annua l Meet ing , Seat t le , 
Wash ing ton . 

S e p t e m b e r 5 - 9 , 16th World Congres s o f 
Rehabi l i ta t ion Internat ional , Ke io Plaza 
I n t e r - C o n t i n e n t a l H o t e l , S h i n j u k u , 
Tokyo , Japan . Contact : Secre ta ry G e n ­
eral, 16th World Congres s o f Rehabi l i ta­
t ion Internat ional , c / o the Japanese Soc i ­
e ty for Rehabil i ta t ion of the Disabled, 
3 - 1 3 - 1 5 , H i g a s h i I k e b u k u r o , T o s h i -
m a - K u , Tokyo 170 , Japan . 

O c t o b e r 2 5 - 3 0 , A O P A A n n u a l Nat ional 
A s s e m b l y S h e r a t o n Wash ing ton Hotel , 
Wash ing ton , D . C . Contact : A O P A N a ­
tional Hecdquar te r s , (703) 836-7116 . 

1989 
Janua ry 3 1 - F e b r u a r y 5, A c a d e m y A n n u a l 

M e e t i n g a n d Sc ien t i f i c S y m p o s i u m , 
Wyndha r r Hotel , Or lando , Florida. C o n ­
tact: A c a d e m y Nat ional Office, (703) 
8 3 6 - 7 1 1 8 . 

J u n e 1 - 3 , AOPA Region IX, C O P A , and the 
California Chap te r s o f the A c a d e m y 
C o m b i n e d A n n u a l Mee t ing . 

O c t o b e r 2 - 8 , A O P A Annua l Nat ional A s ­
sembly , M G M G r a n d Ho te l , R e n o , 
Nevada . Contac t : A O P A Nat ional Head­
quar ters , (703) 836 -7116 . 

1990 
J a n u a r y 2 2 - 2 8 , A c a d e m y A n n u a l Mee t ing 

a n d Scientific S y m p o s i u m , Hyat t R e ­
gency Hotel , Phoen ix , Ar izona . Contact : 
A c a d e m y National Office, (703) 836-7118 . 

J u n e 7 - 9 , A O P A Region IX, C O P A , and the 
California Chap te r s of the A c a d e m y 
C o m b i n e d A n n u a l Mee t ing . 

S e p t e m b e r 1 1 - 1 6 , A O P A A n n u a l Nat ional 
Assembly , She ra ton Bos ton Hote l , B o s ­
ton, Massachuse t t s . Contac t : A O P A Na­
tional Headquar te rs , (703) 836-7116 . 
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The Continental 

Michelle just chose the Continental. That's 
right. She already has the Flattie, Casual, Fash­
ion and Hi-Style, and she uses them all. Now, 
since the European shoe manufacturers 
started sending their greater variety of fash­
ionable shoes to America in one inch heel lifts, 
up-to-date gals like Michelle, have come to 
Kingsley to request a corresponding inter­
changeable foot. 

The Continental is a ladies sach foot 
w i th a 1 " heel. It is molded of flesh colored 
Medathane" in sizes 5 through 11 (22-28 cm.) 
And of course, the Continental has all the 
quality and styling you expect from the 
thoroughbred of prosthetic foot manufacturers 
— Kingsley Mfg. Co. 

When the great flexibility of stylish shoe 
choice is required — specify the Continental. 
It's the interchangeable that may be changed 
the least. 

World's leading manufacturer of prosthetic feet w i t h Natural Toes'". 



Ad Index and Hotline 
Adver t i sers are encouraged to s u b m i t the 
organiza t ion for inc lus ion in the A d Index . 

Becker Or thoped ic 73 
800 -521 -2192 

Ot to Bock 3 
8 0 0 - 3 2 8 - 4 0 5 8 

C D . Den i son 80 
301-235-9645 

Durr-Fi l lauer 6 
800-251-6398 

Edahl Product ions , Ltd 70 
6 1 3 - 7 3 3 - 6 5 2 0 

Flor ida Brace 67 
Mr . B e n M o s s 305 -644-2650 

The H o o d C o m p a n y 65 
800 -547 -4027 

IPOS 7 
Un i t ed States 800-626-2612 
Canada 800-265-8033 

Kings l ey Mfg 11 
Mr. Jeff K ings ley 800-854-3479 

n a m e o f a contact person w i th in thei r 

Kn i t -R i t e , Inc C-3 
800 -821 -3094 

M o d e l and Ins t rument 
D e v e l o p m e n t 4 

206 -325-0715 

Nakamura Brace Co 78 
Internat ional + 8 1 - 8 5 4 8 - 9 - 0 2 3 1 

PEL S u p p l y 13 
C u s t o m e r Se rv i ce 8 0 0 - 3 2 1 - 1 2 6 4 
In O h i o 800-345-5105 

S a n d b e r g Pros the t ic Se rv i ce s , Inc . . . 2 
800-443-1827 

In Minneso t a 612 -332-1880 

Sou the rn Pros the t ic Supp ly C o . . . . C-2 
Cus tomer Se rv ice 800-241-1892 

Un i t ed Sta tes Mfg. C o 79 
818-796-0477 
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For Prosthetic and Orthotic Parts and Supplies . . . 

G E T I T FASTER F R O M P E L 

P E L Covers the U . S . and C a n a d a 

Call or Write: 

S U P P L Y C O . 
4666 Manufacturing Rd. 
Cleveland, Ohio 44135 
(216) 267-5775 
Cont. U.S. (800) 321-1264 
In Ohio (800) 345-5105 
Orthotic & Prosthetic Parts & Supplies 
Paul E. Leimkuehler, CP. President 

Orthotic and Prosthetic 
Products Stocked in Our 

Warehouse, Ready for 
Shipment the Same Dai; 
Your Order is Received! 



Orthotics and Prosthetics, the Journal of AOPA 
Announces: 

Discoun t B u l k G i f t Subscr ip t ion Rates 
fo r a l l A O P A - M e m b e r Firms 

• Save up to 5 0 % off the regular subscr ip t ion pr ice . 

• Op t to e i ther have the extra cop ies sent to you or direct ly to those you des igna te . 

• U s e the extra cop ies to d i s semina te technica l informat ion to co l leagues , phys i c i ans , and 
m e m b e r s of your rehabi l i ta t ion team. 

• U s e as gifts, and s t rengthen the re la t ionships you work to deve lop wi th doctors and o ther 
f i rms. A O P A will notify the rec ip ient that you have purchased the gift for them. 

Discounts apply to orders of more than 5 ONLY 

T w o w a y s to save—$25.00 each per annual subsc r ip t ion , plus sh ipp ing , to send all cop ies to 
you r firm. 

$36.00 each per annual subscr ip t ion , A O P A will mail directly to the rec ip­
i e n t s ) you des igna te . 

N a m e A O P A M e m b e r F i r m 

A d d r e s s 
Z i p P h o n e 

• P lease start m y subsc r ip t ion for (must b e more than 5) d i scoun t gift cop ies . 

• A . S e n d the order to m y address . Enc losed is my check , for $25.00 per subscr ip t ion , made 
payab le to A O P A . I unders tand I will b e bi l led for sh ipp ing . 

OR 

• B . S e n d the order to the name(s ) and address(es) I 've l is ted (a t tached) . Enc losed is m y 
check , for $36.00 per subscr ip t ion , m a d e payab le to AOPA. Please enc lose a card 
a n n o u n c i n g m y gift to the rec ip ien t . 

M a k e all checks payable to A O P A . 

Send to: Orthotics and Prosthetics Bulk Subscr ip t ions 
A O P A Nat iona l H e a d q u a r t e r s 
717 Pendle ton Street 
A l e x a n d r i a , VA 2 2 3 1 4 
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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. 

A m e r i c a n B o a r d f o r C e r t i f i c a t i o n i n 
O r t h o t i c s a n d P r o s t h e t i c s 

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

ABC directly.) 

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

C. Brief description of subject matter. 

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

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

Comments 

For Official Use Only 
Course received late: Yes • Date Received No • 
Course Approved: Yes • Date Received No • 

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

Received in National Office: 

Sent Committee: 

Final Committee Action: 

Signature Date 
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INFORMATION FOR AUTHORS 
ORTHOTICS AND PROSTHETICS 

INVITES THE SUBMISSION OF ALL ARTICLES AND 1 MANUSCRIPTS 

WHICH CONTRIBUTE TO ORTHOTIC AN[ ) 

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. 
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T h e S e a t t l e F o o t ® 

Drew A. Hittenberger, C.P. 

INTRODUCTION 
Tradi t iona l pros the t ic feet w e r e de­

s igned on ly for wa lk ing . M o s t ampu t ee s 
were unab le to run, and the phys ica l b e n e ­
fits of v igorous spor ts were lost . Even 
h igh ly mot iva ted amp u t ee s were severely 
l imi ted in thei r ac t iv i t ies b e c a u s e of a lack 
o f appropr ia te p ros theses and t ra in ing , re­
sul t ing in a s igni f icant loss of se l f -es teem. 

T h e Seat t le F o o t ® was deve loped to 
w i d e n the range o f pros the t ic a l ternat ives 
for lower ex t remi ty ampu tees , and to al low 
them to seek the phys ica l and emot iona l 
rewards of inc reased act ivi ty. T h e purpose 
o f this paper is to d i scuss the research and 
deve lopmen t leading to commerc ia l re lease 
o f the Seat t le Foot,( tm) and to rev iew the con­
s idera t ions for its successful pros the t ic 
use . 

BACKGROUND 
O v e r the course of a five year s tudy, the 

D e p a r t m e n t of K ines io logy at the Un ive r ­
s i ty o f W a s h i n g t o n used a Kis t le r force 
plate to e x a m i n e the b i o m e c h a n i c s o f 
wa lk ing and runn ing for normal vo lunteers 
and ampu tees o f different ab i l i t ies and 
amputa t ion levels . T h e e q u i p m e n t re­
corded anter ior , pos te r io r , med ia l , lateral, 
and rota t ional g round react ion forces whi le 
s low m o t i o n c a m e r a s m e a s u r e d j o i n t 
p l acement . Ana lys i s s u b s e q u e n t l y demon­
strated vast differences in the mo t ion force 
vectors for walk ing and runn ing ; s imilar ly, 
large differences w e r e seen b e t w e e n nor­
mal and ampu tee runn ing . 

T h e g r o u n d r e a c t i o n forces d u r i n g 
wa lk ing were different from those dur ing 
runn ing no t only b e c a u s e of the s e g m e n t of 
free flight, b u t also because of a marked 
difference in the m a g n i t u d e of the down­
ward force dur ing hee l contact . In wa lk ing , 
this bare ly exceeds b o d y we igh t , bu t in 
runn ing , the d o w n w a r d force dur ing heel 
contac t exceeds b o d y we igh t b y two to 
three t imes . T h i s load ing can lead to injury 
even in n o n - a m p u t e e s , so that p rov i s ion 
for pros the t ic m e c h a n i s m s to deal wi th 
these forces b e c a m e a des ign r equ i remen t . 

In add i t ion , ampu tee s had a marked in­
abi l i ty to push off after foot flat; h e n c e the 
drop-off p h e n o m e n o n that is so ev iden t 
w h e n a m p u t e e s try to walk fast or run wi th 
conven t iona l p ros theses . Pros the t ic de­
v e l o p m e n t therefore had to incorpora te a 
m e c h a n i s m to s imula te the push-off phase 
o f normal runn ing . 

DEVELOPMENT 
The Seat t le F o o t ® is d e s i g n e d to control 

and store ene rgy that is avai lable at hee l 
str ike and foot flat, re leas ing it dur ing 
push-of f to increase the forward m o v e m e n t 
of the foot and e l imina te "drop-of f . " 

Ear ly p ro to types of the foot incorpora ted 
an unusual ly shaped keel . D e v i s e d b y Devere L i n d h , 1 these keels were m a d e of 
p r e impregna t ed f iberglass act ing agains t a 
r u b b e r b u m p e r . T h e f iberglass keel ex­
t ended in to the metatarsal area to form a 
spr ing , and as the pa t i en t wa lked or ran, 
t he kee l de f l ec t ed a n d s p r a n g b a c k , 



thrus t ing the pat ient forward. T h e s e f iber-
glass keels funct ioned well for a n u m b e r o f 
pa t i en t s , bu t excess ive we igh t , an unac­
cep tab le fai lure ra te , diff icult ies w i t h 
ta i lor ing the stiffness of the keel to the pa­
t ient , and the labor r equ i r emen t s of the 
fabr ica t ion t e c h n i q u e were d rawbacks . 

W i t h the compi l a t ion of runn ing data 
and expe r i ence wi th the f iberglass keel 
p ro to types , D o n Pogg i and D a v i d M o e l l e r 2 

reevalua ted the keel and sugges ted several 
des ign cr i ter ia . A successful foot would : 

1. B e capab le of deflect ing 1 3/4 i nches at 
the metatarsal area under a vert ical 
load of 435 p o u n d s . To do this rel iably 
wou ld r equ i re the longes t poss ib le 
spr ing . 

2 . Feel natural and s table in all phase s of 
gai t . T h i s w o u l d requi re adequa te 
d a m p e n i n g dur ing the s torage and 
release of ene rgy at hee l -s t r ike and 
push-off . 

3 . Have a useful life of at least three 
years . T h i s wou ld requ i re a durable 
mater ia l for the spr ing , to m a k e it en­
dure 5 0 , 0 0 0 cycles at 2 .8 x b o d y 
we igh t load ing or 1 ,000,000 cycles at 
1.4 x b o d y w e i g h t , wi th a p e r m a n e n t 
set of less than .06 i nches . 

4 . Have the lowest poss ib le we igh t . 
5. Have the lowest poss ib le product ion 

cost . Th i s impl ied a mono l i t h i c mold-
able keel ra ther than a compos i t e one . 

6. Have a natural c o s m e t i c appearance . 
7. Be compa t ib l e w i th ex i s t ing pros­

thet ic c o m p o n e n t s and t e c h n i q u e s . 
8. Have a cen te r of rotat ion as close to 

the natural ankle cen te r as poss ib l e . 

To max imize the effective length of the 
keel and provide a natural cen te r of rota­
t ion, a keel shape was chosen that ran pos­
teriorly before curv ing down and forward 
to the metatarsal area. T h e keel also tapered 
in t h i ckness as it ran th rough the foot, ter­
mina t i ng in a th in upward flare in the toe 
area. A w i d e range o f synthe t ic structural 
mater ia ls were evaluated in this config­
urat ion. O n l y Delr in 150® provided the 
necessary c o m b i n a t i o n of s t rength, l ight­
ness , moldability, and intr insic vibration, 
dampen ing . A m p u t e e s who felt " h u r r i e d " 

th rough s tance phase w h e n wear ing a foot 
with a f iberglass kee l found the Delrin® 
keel foot to be more comfor tab le . 

T h e keels were covered wi th polyure-
than foam formed in conven t iona l S A C H 
foot molds , but as psychologica l d e m a n d s 
for cosmes i s increased , a range of male and 
female molds were taken from h u m a n feet. 
P ros the t ic feet from these molds are qui te 
real is t ic (Figure 1 ) . 

Figure 1. The exterior shape of the Seattle Foot(tm) is 
cosmetic. Note the anatomical details. 



Figure 2. In i t ia l ly , the Seattle Foot(tm) consisted of the keel and exterior foam. Note the toe section of the keel i n the 
metatarsal area. 

Figure 3. A t present, the Seattle Foot(tm) has only three components: the keel , the external foam, and the toe 
reinforcement pad. 

Severa l p rob l ems appeared dur ing c l in i ­
cal eva lua t ion and laboratory tes t ing. A c ­
tive pa t ien t s were able to break the keel 
near the bol t ho le . T h i s p rob lem w a s solved 
b y re inforc ing the keel near the bol t hole 
and b y deve lop ing addi t ional keel config­
ura t ions des igned to co r respond to the 
w e i g h t and act ivi ty of the user . Secondly , 
the keel b roke in the metatarsal area. T h i s 
p rob l em w a s met b y e l imina t ing the ent i re 
" t o e " sec t ion o f the keel , the th in upward 
flare at its an te r io r e n d (Figure 2 ) . Also , 
w h e n a m p u t e e s ran w i thou t s h o e s on soft 
g round , the keel wou ld p u n c h through the 

bo t tom of the forefoot. Th i s area is n o w 
re inforced wi th a Kevlar® pad . Current ly , 
the Sea t t le Foot ( tm) has on ly three c o m p o ­
nents : the Delrin® keel , the external foam, 
and the Kevlar® re inforcement pad (Fig­
ure 3 ) . 

APPLICATIONS 
A s stated earl ier , the Seat t le Foot( tm) is de­

s igned to store and release energy, w h i c h it 
a ccompl i shes wi th a special ly des igned 
keel that compresses dur ing foot flat and 
ex tends dur ing toe off. T h e keel a ids the 



pat ien t by thrus t ing the pros thes is for­
ward, s imula t ing the natural push-of f pro­
v ided by the gas t rocnemius and soleus 
musc les . 

While the Seattle Foot ( tm) was designed to 
provide the push-of f r equ i red dur ing run­
ning , it can also be used for walk ing and is 
not necessar i ly con t ra ind ica ted for people 
who are less ac t ive . G a i t s tudies s h o w that 
because the foot is f lexible in the metatarsal 
area it does not l imi t forward rotat ion of the 
t ib ia over the foot, a l lowing the pros thes is 
to roll smoo th ly be tween hee l -contac t a n d 
toe-off. Th i s , c o m b i n e d wi th the increased 
forward thrust th rough the spr ing ac t ion o f 
the keel , makes the foot eas ie r to use be ­
cause it r equ i res less effort. Therefore , the 
Seat t le F o o t ® is sui table for both walk ing 
a n d runn ing . 

T h e Seat t le Foot ( tm) is des igned to corres­
pond to the pa t ien t ' s we igh t and act ivi ty 
level . Current ly, there are 11 keel config­
ura t ions , fit t ing pa t ients w e i g h i n g be­
tween 90 to 245 pounds . T h e s e feet are 
avai lable in s izes 6-12 in m e n and 5-8 in 
w o m e n . O the r keels and s izes will b e 
added as the d e m a n d increases . Each keel 
conf igura t ion is des igned to fit a specif ic 
we igh t range or act ivi ty level . To avo id 
premature breakage , it is sugges ted that an 
act ive or bi lateral ampu tee select a rela­
t ively stiffer keel . 

T h e foot is des igned to be used wi th 
shoes wi th a 3/4 inch heel . If the pat ient 
wants to wear shoes with a lower heel , a 
wedge should be added ins ide the shoe to 
compensa t e . Because the Seat t le Foot ( tm) is a 
c o s m e t i c copy of a h u m a n foot, it is wider 
and th inner in the metatarsal area than 
o ther pros the t ic feet. S o m e gr ind ing of the 
lateral surface may be requi red to fit ex­
cept iona l ly na r row shoes . T h e Sea t t le 
F o o t ® we ighs jus t over a p o u n d (with 
s l ight var iance d e p e n d i n g on the s ize) 
w h i c h is heav ie r than a S A C H , but l ighter 
than a S A F E or G r e i s s i n g e r foot. 

Pa t i en t s w h o frequent ly walk on uneven 
ground m a y still prefer the G r e i s s i n g e r or 
S A F E foot to the Sea t t le Foot.( tm) Pa t ien ts 
in teres ted in a pros thes i s for runn ing and 
the greatest poss ib le reduct ion in we igh t 
should cons ide r the Flex-foot , w h i c h offers 
more ene rgy storage than the Seat t le 

Foot,( tm) but is not compa t ib l e wi th ex i s t ing 
c o m p o n e n t s and is subs tant ia l ly more ex­
pens ive . A l though the Seat t le F o o t ® is 
s o m e w h a t more expens ive than conven ­
tional feet, it is compa t ib l e wi th m o s t s tan­
dard c o m p o n e n t s . It canno t be used , h o w ­
ever , wi th Hydra -Cadence uni t s , R . O . L . 
rotators, or o n pa t ients wi th uni lateral 
S y m e s or partial foot ampu ta t ions . It has , 
however , b e e n used successful ly by m a n y 
above knee and h i p ampu tees . 

ALIGNMENT 
Instal lat ion of the Seat t le Foot ( tm) on an 

ex is t ing pros thes i s r equ i res rea l ignment , 
because the a m o u n t o f socket f lexion, an te­
r ior-poster ior , and medial- la teral pos i t ion 
of the foot with respect to the socket, differs 
for each type of foot and individual pat ient . 
The a l ignment of the Sea t t le F o o t ® is closer 
to that o f the S A F E or G r e i s s i n g e r foot than 
it is to that of the S A C H foot. T h e man­
ufacturer provides s tat ic a l i gnmen t in­
s t ruct ions with each foot. D y n a m i c a l ign­
m e n t for b e l o w - k n e e and a b o v e - k n e e ap­
pl ica t ions requ i res addi t ional a t tent ion to 
several pros thet ic pr incip les . 

BELOW-KNEE ALIGNMENT 
A s the Seat t le Foot( tm) is plantar-f lexed 

(the socket ex tended) the pat ient is aware 
of increased push-off . Th i s increases the 
hyperex tens ion m o m e n t at the knee dur ing 
mids tance , and. cons ide rab le effort mus t be 
exer ted to walk over the forefoot. Th i s 
toe- lever effect a lso occurs as the foot is 
m o v e d anter ior ly with respect to the 
socket . T h e pros thet i s t therefore must find 
a c o m p r o m i s e b e t w e e n the hyperex tens ion 
m o m e n t at mids tance and the a m o u n t of 
push-of f requi red . The knee mus t not be 
forced into hyperex tens ion dur ing any 
phase o f gait , e i ther walk ing or runn ing . 

P ros theses made pr imar i ly for runn ing 
should be toed-out two or three degrees 
farther than the appropr ia te pos i t ion for 
walk ing , as the increased pelvic rotat ion 
dur ing running tends to internal ly rotate 
the en t i re lower ext remity . Increas ing the 
toe-out o f the pros the t ic foot will t end to 



compensa t e for this effect. A n in te rmedia te 
toe-out angle will usual ly work if the pa­
t ient will be runn ing and walk ing o n the 
same pros thes is . T h i s can be de t e rmined 
dur ing the d y n a m i c a l ignment . 

Pros thet is ts have repor ted excess ive an­
terior dis ta l - t ibial pressure w h e n conver t ­
ing pat ients to a Seat t le F o o t . ® This is usu­
ally caused by too m u c h socket f lexion. To 
control excess ive knee flexion, the pat ient 
needs to forcibly s t ra ighten h i s / h e r knee 
dur ing foot flat, caus ing anter ior-dis ta l 
contact of the t ib ia ins ide the socket . The 
Seat t le F o o t ® should not be e x c h a n g e d for 
an exis t ing foot w i thou t a co r respond ing 
change in a l ignment . 

ABOVE-KNEE DYNAMIC 
ALIGNMENT 

W h e n us ing a Berke ley a l ignmen t fix­
ture, the pylon shou ld be vert ical dur ing 
mids tance . S i n c e the keel of the Seat t le 
F o o t ® dorsi-f lexes as it is loaded at s tance 
phase , the pylon shou ld be placed in two to 
three degrees of pos ter ior tilt (plantar-
flexion of the foot) dur ing stat ic a l ignment . 
Th is will a l low the pylon to be vert ical over 
the loaded foot. S i n c e there is no plantar-
flexion capaci ty bui l t into the Berke ley 
fixture for a l ignment of an exoskele ta l 
above knee pros thes is , it is sugges ted that 
the fixture be modi f ied to al low this if the 
Seat t le F o o t ® is used . The Berke ley sys tem 
also does not a l low dynamic a l ignmen t 
us ing the def ini t ive knee unit , w h i c h is 
sugges ted if op t imal performance is to be 
evaluated. W h e n us ing an Ot to Bock endoskeletal sys tem, the pylon does not n e e d to 
be vert ical dur ing mids tance , and n o fix­
ture modi f ica t ion is necessa ry ; however , 
only a l imi ted n u m b e r of knee units are 
available. 

If knee ins tabi l i ty exis ts , the prosthet is t 
may e i ther plantar-flex the foot farther or 
move the knee center poster ior . Too much 
plantar-flexion of the Seat t le Foot ( tm) m a y 
make it difficult for above knee pa t ients to 
clear the toe dur ing sw ing phase . T h i s is 
espec ia l ly a p r o b l e m wi th H e n s c h k e -
M a u c h S - N - S k n e e units , wh ich require a 

substant ial toe level (plantar-f lexion) to 
provide e n o u g h ex t ens ion m o m e n t to trig­
ger the swing m o d e . 

AREAS OF CONCERN 
T h e Seat t le Foot( tm) has unde rgone a great 

deal of deve lopmen t a n d tes t ing to ensure 
rel iabi l i ty , but there are s o m e d rawbacks . 

Pos s ib ly the greatest d rawback relates to 
the c o s m e s i s of the foot; because the foot is 
natural in appearance , pa t ients are in­
c l ined to walk and run barefoot. A n u m b e r 
of feet have been re tu rned (under war­
ranty) due to foam failures o n the plantar 
surface o f the metatarsal area. In one 
d o c u m e n t e d case , a 4 0 - y e a r old amputee 
broke two Seat t le F e e t . ® T h i s m a n walked 
barefoot, d id p u s h - u p s barefoot, and had 
broken one o f the feet by forcibly hyper -
ex tend ing the toes whi le c ross -count ry 
sk i ing . Currently, the des igners are ex­
pe r imen t ing with mater ia ls to m i n i m i z e 
th is p rob lem. The manufac turer n o w in­
cludes a not ice adv i s ing aga ins t barefoot 
ambula t ion . 

Occas iona l cases o f keel b reakage have 
b e e n repor ted , despi te careful keel se lec­
t ion. In s o m e cases , am pu tee s have b e ­
c o m e m u c h more ac t ive , and p rov i s ion of 
a heav ie r keel is ind ica ted . S o m e keel 
b reakage is p robab ly inev i t ab le , s ince the 
p ros thes i s is de s igned for act ive pa t ien t s , 
is l ight in we igh t , and mus t b e f lexible to 
funct ion. 

W o o d or foam ankle b locks offer no pur­
chase for the flat Delrin® keel w h e n the 
foot is u sed wi th an exoskele ta l sys tem. 
T h e manufac turer r e c o m m e n d s us ing hot 
melt glue to b o n d the foot and b lock , to 
prevent inadver ten t rota t ion of the foot. A 
layer o f Durite® screen b e t w e e n the block 
and foot is an al ternat ive. Inadver ten t axial 
rotat ion does not occur wi th endoske le ta l 
c o m p o n e n t s because of the serrated surface 
of the foot a t t achment plate. 

S h a p i n g the ankle b lock of an exoskele ta l 
p ros thes i s can be difficult, because the 
contour o f the lateral mal leolus on s o m e 
Seat t le F e e t ® can appear too dramat ic . Th i s 
is mos t apparen t w h e n the foot is used o n 



an ove rwe igh t or geriatr ic pat ient . A n o t h e r 
compl i ca t ion m a y arise w h e n the foot is 
a t tached to an exoskele ta l p ros thes i s ; the 
foam lip on the proximal pe r iphery of the 
foot has a t endency to protrude w h e n the 
foot bolt is t igh tened . A small a m o u n t of 
foam can be r e m o v e d from the super ior 
edge to avoid the undes i r ed prot rus ion of 
the foam. 

CONCLUSION 
T h e Seat t le Foot ( tm) ut i l izes a special keel 

des ign and advanced mater ia ls to provide a 
relat ively i nexpens ive pros the t ic al terna­
t ive for lower ex t remi ty ampu tees . It com­
b ines smoo th ac t ion wi th increased push 
off, th rough the s torage of energy, to make 
runn ing and walk ing eas ier . The Seat t le 
F o o t ® can be ta i lored to the individual , 
a n d is compa t ib l e wi th s tandard fabrica­
t ion t e chn iques a n d c o m p o n e n t s . It is ex ­
cept ional ly c o s m e t i c in appearance , is 
qu i te durable w h e n appropr ia te ly used, 
and the foot is ava i lab le in a wide range o f 
s izes for both m e n and w o m e n . W h i l e 
prac t i t ioners n e e d to w e i g h all the op t ions 
before choos ing the Seat t le Foot,( tm) as wi th 
a n y o ther componen t , it is clear that for 
m a n y ampu tees , the Seat t le Foot ( tm) will 
open up a whole n e w range of expe r i ences . 
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INTRODUCTION 
Immob i l i z a t i on in the del ivery of radia­

t ion therapy is one of the mos t s ignif icant 
p r o b l e m s assoc ia ted wi th t reat ing the p e ­
diatr ic onco logy pa t ien t . Ch i ld ren under 
the age o f three are often uncoopera t ive 
and afraid, r ender ing strict i m m o b i l i z a t i o n 
necessary . T h i s b e c o m e s cri t ical in the 
head and neck reg ion , especia l ly w h e n 
t reat ing a round the eye , w h e r e p rec i se lead 
b lock p l acemen t is impera t ive to protect 
unaffected t i s sue . A n u m b e r o f head pos i ­
t ion ing dev ices or molds are commerc ia l ly 
avai lab le , bu t w e have found that they 
e i ther r equ i re comple te seda t ion of the pa­
t ient , or are not reproduc ib le on a day-to­
day bas i s . Seda t ion often b e c o m e s a daily, 
t ime c o n s u m i n g process that mus t b e 
carefully coord ina ted for the ch i ld ' s safety, 
and to ensu re they arr ive ready for the i r 
schedu led therapy. In an effort to treat this 
group of pa t ien ts accurately and avoid or 
l imi t the use of seda t ion , a total b o d y re ­
straint sys tem w a s deve loped , u t i l iz ing a 
c o m b i n a t i o n of commerc ia l devices and a 
c u s t o m molded face mask . 

FABRICATION 
Dur ing the ini t ia l v is i t , the chi ld is fitted 

to the appropr ia te s ize commerc ia l c o m p o ­
nen t s and an impres s ion is taken of the 
head , neck, and s te rnum. In order to en­
sure accuracy of such a procedure it was felt 
necessa ry to sedate the pat ient , u s ing 
Chlora l Hydrate , to the point o f s leep . 

T h e ch i ld is first s t rapped into a Hug­
ger®* for immobi l i za t i on from the ches t 
down. The Hugger® is a pedia t r ic pos i ­
t ion ing aid used for rad iographic exams 
(Figure 1 ) . It cons i s t s of an acrylic base , 
foam insert wi th body shape relief, and 
Velcro® straps to a id in restraint . It is avai l ­
ab le in infant and chi ld s izes . S i n c e the 
head por t ion o f the Hugger® was too gen­
eral a shape for our purposes , it was cut off 
to a l low room for a v inyl covered , firm 
foam head and neck support** (Figure 2 ) . 

*The Hugger is manufactured by Contour Fabricators, Inc., 
Grand Blanc, Michigan 48439. 

**Head and neck support manufactured by Timo Industries, 
Pittsburgh, Pennsylvania 15230. 



Figure 1. (right) The 
Hugger. 

Figure 2. (left) Various sizes of head and neck 
supports. 

Figure 3. (right) 
Modified 

Hugger with 
head and neck 

support in place 
with Velcro® straps. 



Proper s ize shou ld be ut i l ized to insure 
accurate a l ignment of the head wi th the 
orbital meata l l ine perpendicular to the 
t ra tement table. T h e headres t should be at 
least as w i d e as the pa t ien t ' s head , o ther­
w i se remova l of the impres s ion is difficult. 
T h e base of the headres t is ou t l ined on the 
acryl ic base of the Hugger® a n d later se ­
cured wi th self adhe r ing Velcro® straps to 
ensu re cons i s t en t and secure pos i t i on ing 
for every t rea tment (Figure 3 ) . 

O n c e the head is res t ing in the des i red 
t rea tment pos i t ion , a deta i led plaster o f 
Par i s nega t ive impress ion is taken o f the 
face, throat , and s t e rnum (Figure 4) (other 
t e chn iques , such as a lginate or moulage 
migh t also be u s e d ) . 1 , 2 , 3 , 4 

A nylon s tock ing is placed over the head 
to separate a n d protect the ha i r from the 
plaster. Pe t ro leum jel ly can be used on ex­
posed sk in a n d on the s ides of the headres t . 
Deta i ls abou t the eyes , nose , and mou th 

are bes t mo lded by ut i l iz ing small s t r ips o f 
plaster bandage app l ied ini t ial ly o n e layer 
at a t ime and carefully b lended . A small a i r 
hole is left at the nost r i l s for b rea th ing . To 
f in ish the impress ion , tangent ia l s t r ips o f 
plaster bandage are run a long the s ides a n d 
c r o w n of the head d o w n to the acrylic base 
in such a manne r that the s ides o f the head­
rest are in t imate ly inc luded. Care mus t be 
taken not to run the plaster a round the 
poster ior part of the head , but on a tangent 
from the head to the headrest , in order to 
facili tate easy remova l of the nega t ive im­
press ion wi thout the n e e d to cut it. 

O n c e the negative impres s ion is set , the 
ch i ld is placed in a s i t t ing pos i t ion and the 
headres t is r e m o v e d . T h e s tock ing is then 
cut poster ior ly and the cast is r emoved . A 
pos i t ive mode l is then poured, set , a n d 
s m o o t h e d o f i r regular i t ies . A 3 / 1 6 " low 
dens i ty po lye thy lene shee t is then vacuum 
formed over the mode l a n d a l lowed to cool . 
T h e c o m p l e t e d i m m o b i l i z a t i o n sys t em 
before fine detail modi f ica t ion is s h o w n in 
F igure 5. 

P o l y e t h y l e r e was c h o s e n b e c a u s e it is 
ea s i ly v a c u u m f o r m e d , is t r ans lucen t 
e n o u g h to p ick up tr im l ines , and is f lexible 
e n o u g h to allow easy appl ica t ion to the pa­
t ient . It is also qu i te r ig id once fully con­
t a ined b y the head and secured w i t h 
s t raps . L o w dens i ty po lye thy lene can also 
b e cut w i th a sharp knife for deta i led tr im­
m i n g ou t s ide the labora tory (Surlyn® m a y 
b e a good cho ice o f mater ia l for future 
m a s k s , s ince it. shares m a n y o f the qua l i t ies 
o f low dens i ty po lye thy lene , plus it i s 
t ransparen t ) . 

T h e mask e n c o m p a s s e s the head and 
headres t down to an in te rsec t ion wi th the 
Hugger® acrylic ba se . Inferiorly, the plast ic 
ex tends across the c h i n and throat and 
d o w n the s t e rnum. T h e sternal ex tens ion 
al lows smoo th con t inu i ty across the throat 
and provides a po in t o f a t t achment for 
s t raps inferiorly. Vents are cut to allow 
b rea th ing through the nostr i ls , and an 
o p e n i n g out l in ing the l ips is helpful as a 
reference for p roper pos i t i on ing w i th in the 
mask . 

O p e n i n g s are m a d e on bo th s ides of the 
m a n d i b l e to allow manipu la t ion of the j a w 
w h i l e app ly ing the mask , and Velcro® 

Figure 4. Sedated patient in position while impres­
sion is taken. 



Figure 5. Three main pieces of the immobilization system before final fit. 

Figure 6. The positioning/restraint system on a patient. 



straps are a t tached to the acrylic base and 
mask in such a m a n n e r as to f i rmly secure 
the two. Sel f adher ing Velcro® can b e used 
whe reve r necessa ry to ma in t a in the in teg­
r i ty o f the Hugger® a n d headres t for future 
normal use ; metal fas teners are the reby 
avo ided . T h e ent i re sys tem in pos i t ion on a 
ch i ld is s h o w n in F igure 6. 

W i t h the res t ra int sys tem fully con­
st ructed, the s imula t ion and t rea tment 
p lanning process are ini t ia ted. S ince these 
p rocesses are lengthy, s o m e seda t ion may 
b e needed . Rad iog raphs , m e a s u r e m e n t s , 
and tumor vo lume are then def ined. Nor­
mally, marks are p laced on the sk in to serve 
as cons i s t en t reference po in t s ; howeve r , 
w i th the presen t sys tem, these marks can 
b e p laced on the mask . Pa t ien t and family 
are the reby spared from a cosmet i c and 
psycholog ica l po in t of v iew. T h i s also he lps 
in that pa t ien ts do not lose thei r skin marks 
from pe r sp i r a t ion or w a s h i n g . W h e n 
necessary , the shape o f the t rea tment field 
is cut out of the m a s k to allow the radia t ion 
b e a m to pass th rough wi thou t los ing skin 
spar ing (Figures 7 and 8 ) . After ca lcula t ions 
and t rea tment p l ann ing are comple ted , the 
pa t ien t is ready to beg in t rea tments . T h e 
t rea tments are re-crea ted or set up exact ly 
as ou t l ined in the s imula t ion . Figure 7. Close up of modified face mask. 

Figure 8. Immobilization system with treatment area cut out and reference marks on face 
mask. 



DISCUSSION 
P o s i t i o n i n g / R e s t r a i n t devices have b e e n 

m a d e for three ch i ldren ranging in age 
from six m o n t h s to two and one-ha l f years . 
T w o had the d i agnos i s of E w i n g ' s Sar­
c o m a , and the o ther had Re t inob la s toma . 
All three ch i ld ren w e r e very difficult to 
m a n a g e , afraid, and uncoopera t ive . 

Severa l advantages were no ted th rough­
out the course of t rea tments . Lateral op­
posed t rea tments could be ut i l ized wi th 
ease due to the head be ing he ld in the 
straight sup ine pos i t ion . S e t u p and treat­
men t t ime was also m i n i m a l due to the 
pa t ient ' s inabi l i ty to m o v e once pos i ­
t ioned, thus avo id ing any in ter rupt ions . In 
addi t ion , in case of pat ient dis t ress , the 
device can be easi ly a n d quickly r emoved , 
due to its s impl ic i ty and use of Velcro® 
straps. Portal films s h o w e d excel lent re­
produc ib i l i ty of the t rea tments wi th the 
use o f the res t ra in ing sys tem. T h e t reated 
area needed m i m i m a l adjus tment , and , in 
all three cases , ad jus tments were needed 
only twice dur ing the five a n d one half 
weeks of t rea tment . Each ad jus tment was 
0.5 cm or less . 

In summary , the total b o d y restraint 
sys tem w i t h face m a s k is a pract ical and 
effective m e a n s of t reat ing chi ldren under­
going radia t ion therapy. T h i s is suppor ted 
b y the improved accuracy of de l iver ing the 
radia t ion therapy and the need for m i n i m a l 
ad jus tments dur ing the course of therapy. 
Marks m a d e on the mask itself can be used 
for a l ign ing the t rea tment b e a m ins tead of 
mark ing the pa t ien t ' s skin. Lit t le or n o se ­
dat ion is necessa ry on a day- to-day treat­
m e n t ba s i s . F e w e r in te r rupt ions saved a 
great deal of t ime and effort b y eve ryone 
involved , thus m a k i n g the sys tem very cost 
effective and less t raumat ic to the pat ient 
and family. 
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INTRODUCTION 
T h i s paper p resen t s the results of a c l in i ­

cal evaluat ion o f an u l t ra l ightweight poly­
propylene be low knee pros thes i s recent ly 
comple t ed at the Nat iona l Cen t re for 
T ra in ing and Educa t ion in Pros the t ics and 
Or tho t i c s , S t ra thc lyde Univers i ty , and its 
p ros the t ic c l in ic at the Sou thern Genera l 
Hospi ta l in Glasgow. T h e evaluat ion w a s 
funded b y the Scot t i sh H o m e and Heal th 
Depa r tmen t . T h e u l t ra l ightweight poly­
propylene p ros thes i s wil l b e referred to as 
U P in s u b s e q u e n t d i scuss ion ; s imilar ly, 
the a m p u t e e s ' p rev ious res in l amina ted 
p ros thes i s wil l b e referred to as O P (origi­
nal p ros thes i s ) for brevi ty . 

T h e concep t of U P was deve loped at 
M o s s Rehabil i ta t ion Hosp i t a l 1 and at Rancho Los A m i g o s Hosp i t a l . 2 A report of an 
evaluat ion in Phi ladelphia of a U P was 

publ i shed in Orthotics and Prosthetics, Vol. 
3 3 , No . 2, J u r e , 1 9 7 9 . 3 Information from 
ques t ionna i res c o m p l e t e d during this eval ­
uat ion indicated an overall preference for 
the U P by the ampu tees compared with 
their previous prosthesis , a l though half of 
the a m p u t e e s disliked the rigid poly­
propylene foot of this type of pros thes is . A 
revised fabrication manua l w a s subse­
quent ly produced , r e c o m m e n d i n g an ex­
ternal kee l foot. 

T h e des ign ut i l ized in this eva lua t ion in­
corporated a supracondylar suspended 
po lypropy lene socket wi th a soft Pel i te 
liner® (Pelite is the trade name of a closed 
cell po lye thy l ene foam ma te r i a l ) . T h e 
socket is we lded to a ho l low po lypropylene 
calf and kee l , w h i c h is b o n d e d to the flex­
ible soleplate o f an external keel O t to Bock 
S A C H foot. A s tockine t te cosme t i c cover is 
appl ied . 



In the early s tages of the G la sgow eval­
ua t ion of a UP, manufac tur ing p rob­
l ems—resu l t ing from part icular c o m b i n a ­
t ions o f mater ia ls and hand l ing tech­
n i q u e s — w e r e encoun te r ed , resul t ing in 
loss of a l ignment . T e c h n i q u e s to c o m p e n ­
sate for these difficulties were ident i f ied 
and repor ted in Prosthetics and Orthotics 
International, Vol . 8, N o . 1, Apr i l , 1984. T h e 
cl inical eva lua t ion w a s delayed unt i l such 
t ime as the c l in ic ian and pros the t i s t s were 
sat isf ied wi th the U P a l ignment s and that 
differences b e t w e e n U P and O P were 
m i n i m i z e d . A detai led manua l of the m a n ­
ufacturing m e t h o d adopted is avai lable 
from the Nat iona l Cen t re for T ra in ing and 
Educa t ion in Pros the t ics and Or tho t i c s , in 
G la sgow, Sco t l and (Bal lan tyne et . al . , 
1 9 8 3 ) . 4 

• T h e five a ims o f the G la sgow evalua­
t ion w e r e to 
— M o n i t o r a m p u t e e s ' r e sponse to this 

modi f i ed U P v ia ques t i onna i r e s 
s imi la r to the Ph i l ade lph ia evalua­
t ion 

— A s s e s s act ivi ty level changes wi th a 
step coun te r 

— N o t e c o m m e n t s of the c l in ic team 
— R e c o r d the we igh t s of the U P a n d 

the O P 
— N o t e the manufac tur ing t imes and 

mater ial cos ts of the U P 
A total of 24 act ive male ampu tees w e r e 

suppl ied wi th a UP. F igures 2 and 3 provide 
ampu tee d e m o g r a p h i c s . 

Figure 2. Amputees' Age Groups (years) 



Figure 3. Years Wearing Prostheses 

Table 1. Amputees' opinion of old prosthesis 

T h e 24 ampu tee s all p rev ious ly w o r e a 
res in l amina ted p ros thes i s w i th a soft Pe ­
lite® l iner and S A C H foot. T w e n t y - o n e of 
the O P had supracondylar su spens ion , the 
o the r three O P w e r e cuff su spended . T w o 
pros the t i s t s w e r e involved in the f i t t ings. 

RESULTS OF CLINICAL 
EVALUATION 
• Monitoring Amputee Response 

T h e ampu tee s were in formed that the 
mater ia l o f the p ros thes i s w a s c h a n g e d and 
thei r comparab le v i e w s of the O P and the 
U P were requ i red . Q u e s t i o n n a i r e s were 
comple t ed by the ampu tees a n d c l in ic t eam 
at pe r iod ic intervals . Dur ing the first vis i t , 
w h e n a nega t ive impres s ion w a s taken for 
the UP, the a m p u t e e was asked h i s o p i n i o n 
of h i s current p ros thes i s (OP) (Table 1 ) . 

T h e ampu tee s were also asked h o w 
m a n y hour s per day they w o r e thei r O P 
and also h o w far they walked . T h e wea r ing 
t ime ranged from seven to 16 hour s , w i th 
an average of 14 hour s . The wa lk ing dis­
tance ranged from 200 yards to four mi les , 
w i t h an average o f 1 1/2 mi les per day. T h e 
informat ion from th is first ques t ionna i r e 
p rov ided data that cons t i tu ted a start ing 
po in t . 

T h e s econd a n d thi rd ques t i onna i r e s 
were comple ted two w e e k s and three 
m o n t h s , respect ively , after del ivery of the 
UP. T h e ampu tee s were asked to compare 
thei r O P and U P wi th respec t to a n u m b e r 
o f factors . 

• Questions 
— D o you w e a r your po lypropy lene 

p ros thes i s less/same/more hours pe r 
day than your or ig ina l p ros thes i s? 

— C o m p a r e d wi th your or ig ina l pros­
thes i s , do y o u walk less/same/more 
w i t h you r po lypropy lene p ros thes i s? 

— A r e you less/same/more t i red wa lk ing 
w i t h the po lypropy lene p ros thes i s 
vs . or ig ina l p ros thes i s? 

— D o y o u have less/same/more control of 
the po lypropy lene p ros thes i s vs . or i ­
g ina l p ros thes i s? 

— W i t h the po lypropy lene p ros thes i s , 
w h a t ac t iv i t ies do y o u par t ic ipa te in? 

— I s the socket fit o f po lypropy lene 
p ros thes i s vs . o r ig ina l p ros thes i s 
worse/same/better? 

— W a l k i n g comfor t of po lypropy lene 
p ros thes i s vs . or ig ina l p ros thes i s : 
worse/same/better? 

— D o you th ink you r po lypropy lene 
p r o s t h e s i s is heavier/same/lighter 
than your or ig ina l p ros thes i s? 

— O v e r a l l , w h i c h p ros thes i s do y o u 
prefer: original/no preference/poly­
propylene prosthesis? 

T h e final ques t i onna i r e was comple ted 
b y the ampu tee o n e m o n t h after rever t ing 
to h i s OP. Th i s p rocedure enab led the am­
putee to famil iar ize h i m s e l f w i th h i s O P 
again before b e i n g asked to compare bo th 
p ros theses . 

— W h i c h p ros thes i s do y o u prefer origi­
nal/no preference/polypropylene? 



T a b l e 2. 



Table 2 represents the ampu tee s ' re­
sponse to specif ic ques t ions compar ing the 
U P and OP. S o m e amputees did not com­
plete all ques t i onna i r e s due to e i ther the 
re ject ion of the u l t ra l ightweight pros the­
s i s , failure to a t tend specif ic c l in ics , i l lness , 
o r death dur ing the evalua t ion . T w e n t y 
ampu tees comple ted the two w e e k q u e s ­
t ionna i res and 18 ampu tees comple ted the 
three m o n t h ques t i onna i r e and the final 
ques t ionna i r e . 

S ix teen o f the 24 ampu tees preferred 
thei r UP. T h i s m a y have b e e n due ma in ly to 
a be t t e r f i t t ing socket and a general im­
proved feel ing of comfort . 

F ive of the 24 ampu tees re jected their U P 
for the fol lowing reasons : 

• O n e a m p u t e e cons ide red the U P 
socket b r i m to b e too f lexible . T h i s 
crea ted a feel ing of insecur i ty . T h e 
c l in ic t eam cons ide red this ampu tee to 
b e " c o n f u s e d . " 

• O n e U P w a s rejected due to loss o f 
a l ignment detected b y the cl inic team 
at delivery. A qual i ty control check 
had b e e n conduc ted dur ing the man­
ufacture of this p ros thes i s , bu t this 
did not detect the p rob lem. 

• O n e ampu tee expe r i enced excess ive 
pressure w i t h i n the socket at the t ib ia l 
tuberc le . T h i s p rob l em was also ex­
pe r i enced b y two other ampu tees , b u t 
m i n o r socket rect i f icat ion p roduced 
acceptable sockets in thei r cases . T h i s 
s o c k e t p r e s s u r e d i s c o m f o r t w a s 
thought to b e due to socket dis tor t ion 
dur ing manufac ture . 

• O n e amputee compla ined of excess ive 
pressure on the lateral aspect of h i s 
residual l i m b wi th the UP. T h e prosthetist had a t tempted a l ignmen t com­
pensa t ion in the U P to correct a poor 
gai t obse rved wi th h is OP. 

• O n e amputee exper i enced discomfort 
wi th the supracondylar suspens ion of 
the U P and compla ined that the foot of 
this p ros thes i s was " t o o r i g id . " T h i s 
ampu tee ' s O P was cuff su spended . 

T h e v i ews of the r ema in ing three am­
putees are inconc lus ive . O n e amputee 
failed to a t tend c l in ics after del ivery of h is 

UP, one amputee b e c a m e a bi la teral am­
putee dur ing the eva lua t ion , and the o ther 
ampu tee d ied dur ing the evalua t ion . 

Activity Level Assessment Results 
In parallel w i t h the ques t ionna i r e ap­

proach, a quant i ta t ive assessment of walk­
ing activity was carried out by fitting a pres­
sure swi tch and s tep counter b e t w e e n the 
pros the t ic foot and shoe . Sub jec t ive as­
s e s s m e n t s o f wa lk ing dis tance v ia ques ­
t ionna i res are unre l iab le . T h e pressure 
swi tch was pos i t ioned on the heel or ball of 
the foot, dependen t on the fit of the pros­
thet ic foot w i t h i n the shoe . T h e pressure 
swi tch and step coun te r w e r e worn for a 
two w e e k per iod w h e n wear ing bo th types 
of p ros theses to m o n i t o r the n u m b e r of 
s teps taken dur ing these per iods . 

Fai lure o f the p ressure swi tch dur ing the 
two w e e k pe r iod or failure of the amputee 
to a t tend appropr ia te c l in ics p reven ted a 
c o m p r e h e n s i v e study. S tep coun t data 
relat ive to bo th types of p ros theses was 
recorded for e igh t ampu tee s . T h e average 
a c t i v e a m p u t e e a c c u m u l a t e d 4 , 8 0 0 
s t eps /day (2 1/2 mi les ) w h e r e a s the average 
i n a c t i v e a m p u t e e a c c u m u l a t e d 1 ,500 
s t eps /day ( < 1 mi l e ) . No increase or de­
crease in s tep coun t w i th these ampu tees 
could b e a t t r ibuted to act ivi ty level changes 
in t roduced b y e i the r the O P or UP. 

Summarized Comments of 
Evaluation Team 

No detailed c o m m e n t s from the pros the­
tists were repor ted in the Phi ladelphia 
evaluat ion report . T h e role of the clinic 
t eam w a s to assess this type o f U P com­
p a r e d w i t h the l a m i n a t e d p r o s t h e s i s 
supplied at present . 

• T h e c o s m e s i s o f the U P was cons id ­
ered to be unsat isfactory. T h i s would 
have b e e n part icularly impor tan t for 
f e m a l e s . Spec i f i ca l l y , a r e l a t ive ly 
larger calf d i amete r and a t endency to 
damage the cosme t i c s tockinet te were 
no ted . T h e calf d iamete r was found to 
increase by 2 .5 c m s . on average w h e n 
us ing the t e c h n i q u e s inhe ren t in the 



U P d e s i g n . T h e a m p u t e e s — a l l 
ma les—par t i c ipa t ing in the s tudy d id 
not appear to be conce rned about 
cosmes i s . 

• C o m p a r e d to a res in l amina ted pros­
thes i s , more m i n o r socket adjust­
men t s o f the U P were necessary . T h i s 
was thought to b e due to s l ight local 
d is tor t ion of the po lypropy lene . A 
part icular p rob l em area wou ld appear 
to b e the t ibial tuberc le . Socke t d is­
comfort p r o b l e m s were not de tec ted at 
de l ivery of the p ros thes i s , bu t w e r e 
ident i f ied at the rev iew s tage . C o n ­
cern w a s expressed that if supply of 
such p ros theses were conduc ted on a 
n a t i o n w i d e scale , w i t h m a n y pros­
thet is ts invo lved , then potent ia l re­
sidual l i m b p rob l ems could pass un­
detec ted . 

• A favorable impre s s ion of the U P m a y 
have b e e n created b y the n e w socket 
w h i c h prov ided a be t te r fit. T h i s could 
have b e e n avo ided b y supply ing the 
ampu tee wi th a l amina ted p ros thes i s 
w h o s e socket could have b e e n dupl i ­
ca ted from a mas te r to provide the U P 
wi th an ident ica l socket . T h i s wou ld 
have ex tended the evaluat ion per iod 
cons ide rab ly as ampu tees b e c a m e ac­
cus tomed to thei r n e w l amina ted 
p ros thes i s . 

• T h e soleplate a t t achment to the poly­
propylene keel w a s cons ide red un­
satisfactory, as it w a s suscep t ib le to 
failure. 

• D i f f e r e n t t e c h n i c i a n s k i l l s w e r e 
needed than those requ i red for the 
manufacture of the l amina ted pros­
thes is des igns . T h e t echn ic ian com­
pensa ted for the shr inkage of Pelite,® 
polyure thane foam, and polypropyl ­
ene during manufacture . N e w skills 
were needed to perform the poly­
propylene welding. 

• No skin react ions were no ted . 
• T h e pros the t i s t s no ted that the inne r 

surface of the po lypropylene socket is 
rougher than that of a res in laminate 
socket . T h e result of this rough surface 
was that s o m e o f the elderly subjec ts 
had difficulty in w i thd rawing the re­

sidual l imb and Pelite® l iner from the 
socket w h e n doffing the l i m b . 

• T h e t echn ic ian r e c o m m e n d e d that 
some form of a l i gnmen t "qua l i ty con­
t rol" should be u sed before the U P is 
suppl ied to the pros the t i s t for del iv­
ery. T h i s is n e e d e d b e c a u s e the 
m e t h o d of manufac ture creates an in­
creased l ike l ihood of a l ignment loss 
compared wi th l amina t ion m e t h o d s . 
S ign i f ican t loss of a l ignment occurred 
dur ing manufac ture o f some U P s in 
the early s tages of the evaluat ion. 
These manufac tur ing p rob lems were 
o v e r c o m e b y the i n t roduc t ion of 
modif icat ions to the manufactur ing 
technique . However , the prosthet is t 
con t inued to have a reduced confi­
dence in the pros thes is . The pros the-
tist 's conf idence in the U P wou ld be 
res tored wi th more exper ience . 

• Ch i ld ren ' s g rowth spurts m a y b e 
more difficult to a c c o m m o d a t e w i t h 
the UP. 

Weights of the Ultralightweight 
Prostheses 

The we igh t of the 24 O P ranged from 2 .6 
lbs (1180 gm) to 4 .4 lbs (2020 gm) wi th an 
average of 3.2 lbs (1450 g m ) . The we igh t of 
the 24 U P ranged from 1.9 lbs (884 g m ) to 
3.0 lbs (1370 gm) wi th an average of 2 .2 lbs 
(1005 g m ) . T h i s represents a typical we igh t 
reduct ion of 30 percent . 

T h e w e i g h t o f present ly avai lable de­
s igns of modu la r be low knee pros theses is 
approximate ly 4 .4 lb (2000 g m ) . 

Manufacturing Costs 
The t imes for manufacture were no ted 

for each of the 24 UP. The first U P to be 
manufac tured was comple ted in a total of 
22 hours . Approx ima te ly six hours were 
requ i red to manufac ture the pros thes i s to 
the fitting stage and a further 16 hours were 
needed to comple te it. The manufactur ing 
t ime, which steadily decreased during the 
supply of subsequen t p ros theses , averaged 
13 hours—cons i s t ing o f 4 1/2 hours to the 
fitting stage and a further 8 1/2 hours to 
comple t ion . 



T h e typical manufac tur ing t imes in the 
same workshop for a res in l amina ted 
p ros thes i s—3 1/2 hours to the fit t ing stage 
and a further 4 1/2 hours to c o m p l e t i o n — 
demons t ra te the s ignif icant increase in 
manufac tur ing t ime requ i red to comple te 
the U P w h e n compared with a l amina t ion 
approach . The a m o u n t of t ime requ i red by 
the prosthet is t would be comparab le for 
the U P and the lamina ted pros thes is . 

T h e material cost of the UP was £ 7 8 
($116*) compared wi th £ 7 6 ($113) for a 
l amina ted pros thes i s . The m i n i m u m cost 
of e q u i p m e n t necessary for the manufac­
ture of the U P is approximate ly £ 1 6 0 0 
($2 ,380) , based on product ion by one tech­
nic ian . 

RECOMMENDED 
DEVELOPMENTS 

Polypropylene has b e e n wide ly used in 
or thot ics for several years . Exper ience 
ga ined dur ing this evaluat ion ident i f ied 
that sh r inkage and dis tor t ion of polypro­
pylene after draping does occur. Th i s is 
no t such a major p r o b l e m in or thot ics , 
w h e r e the or thos i s does not encapsula te 
the l imb and the interface forces are smal ­
ler. It can , h o w e v e r , p resen t a major p rob­
lem in p ros the t i c s , s ince the po lypropylene 
encapsu la tes the l i m b and an accurate fit is 
impor t an t to m i n i m i z e interface forces. 

In the manufac ture of the U P it mus t b e 
r ecogn ized that sh r inkage occurs w h e n ho t 
po lypropy lene is formed over a r ig id 
mode l . Tests w i th po lypropy lene on con i ­
cal plaster cas ts conf i rmed that sh r inkage 
occurs . T h e hot expanded po lypropylene 
formed over a solid mode l cannot contract 
on cool ing , creat ing s t resses in the poly­
p ropy lene . T h e s e s t resses are re l ieved and 
sh r inkage occurs w h e n the po lypropy lene 
is r e m o v e d from the mode l . A shr inkage of 
1.5 pe rcen t could be an t ic ipa ted in a socket 
resul t ing in c i rcumference shr inkage of 1/4 
in . and socket length shr inkage o f ap­
prox imate ly 1/8 in . 

T h e external keel S A C H foot w a s not de­
s igned for the UP, and , as a result , the sole-
plate of this foot is difficult to ma te wi th the 
po lypropy lene keel of the UP. In part icular , 
the adhes ive b o n d at the interface b e t w e e n 
the f lexible soleplate and the polypropyl­
ene keel is suscept ib le to failure. The in­
compa t ib i l i t y of these mater ia ls and the cy­
clic compres s ive load, appl ied dur ing 
wa lk ing , results in the adhes ive ext ruding 
b e t w e e n the surfaces . 

T h e excess ive calf d i amete r of the U P w a s 
no ted b y the pros the t i s t s and consul tant . 
Th i s p rob l em canno t b e so lved wi th the 
current U P des ign . T h e appearance of the 
cosme t i c cover could be improved , h o w ­
ever . Dur ing this evaluat ion the male am­
putees expressed little in teres t in cosmes i s 
and no major effort to improve it was un­
der taken . There fore , further research and 
deve lopmen t of the U P is d e e m e d neces ­
sary before it is accep tab le for rout ine 
supply. 

DISCUSSION 
Twen ty - fou r ampu tees were fi t ted wi th a 

p ros thes i s , w h i c h was on average 30 per­
cen t l ighter than thei r p rev ious p ros thes i s . 
T h e major i ty of the ampu tees no t i ced that 
the U P was l ighter and s tated a preference 
for it. Care must b e taken in in terpre t ing 
the reason for this preference. T h e we igh t 
reduct ion was not the only factor w h i c h 
c h a n g e d in supply ing the UP. A m p u t e e s 
for this evaluat ion were se lec ted from those 
a t t end ing rev iew cl in ics . As a result , al­
though the ampu tees were sat isf ied wi th 
the socket of their l amina ted pros theses , 
the c l in ic t eam migh t have r e c o m m e n d e d a 
socket change i r respect ive of the type of 
pros thes i s suppl ied . The t ime s ince deliv­
ery of the i r l amina te sockets var ied from 
four months to four years , wi th an average 
of 14 mon ths . T h e s e ampu tees m a y have 
been stating a preference for the improved 
fit of the n e w socket ra ther than the U P in 
general . It is sugges ted that an amputee 
suppl ied wi th a pros thes i s w h i c h is c o m ­
fortable wi th a well fitted socket will con­
sider the pros thes i s to be l ighter than h i s 
p rev ious poor fit t ing pros thes i s , even if *based on exchange rates of late August, 1986. 



both p ros theses are of s imi la r weight . T h i s 
pitfall shou ld be avo ided in future evalua­
t ions o f l igh twe igh t p ros theses . S t anda rd 
f i t t ing p rocedure was fol lowed. After 
a l ignment , the pros thes is was manufac ­
tured for immed ia t e del ivery. No inter­
media te a l ignments were under taken wi th 
the amputee . 

T h e r e sponse o f the a m p u t e e s were 
similar to those involved in the Phi ladel­
phia evaluation, apart from the Philadel­
phia amputees ' dissatisfaction with foot 
funct ion. In prac t ice , the U P d id not ex tend 
the range of act ivi t ies of the ampu tees in­
volved in the evalua t ion . T h e r e was n o sig­
nif icant inc rease in the a m o u n t of t ime the 
ampu tees w o r e the U P or s igni f icant 
change in thei r act ivi ty pat terns . T h i s m a y 
b e because this group o f es tab l i shed am­
putees have adopted a l ifestyle w h i c h is not 
in f luenced b y the we igh t o f the p ros thes i s . 
T h e w e i g h t o f shoes w o r n b y normal sub ­
jec t s does not affect the i r l ifestyle. T h e U P 
migh t , howeve r , p rovide an increased po­
tential w h i c h would benef i t the very inac­
t ive ampu tees . 

Fo l lowing the comple t ion o f the cl inical 
eva lua t ion , all ampu tees w e r e suppl ied 
wi th comfor tab le res in l amina ted pros­
theses . 

Q u e s t i o n n a i r e s , i r respect ive of careful 
phras ing of q u e s t i o n s , are no t an ideal w a y 
to under take a c l in ical evalua t ion . Ex ten ­
sive sc ient i f ic s tudies o f energy c o n s u m p ­
t ion and act iv i t ies need to b e comple ted to 
conf i rm the ph i l o sophy of a l i gh twe igh t 
p ros thes i s . 

Field trials of a U P have been comple ted 
sat isfactori ly in Eng l and . T h i s part icular 
U P differs in manufac tur ing p rocedure 
from the U P evaluated in G l a s g o w and also 
in that cuff su spens ion w a s adopted . T h e r e 
have b e e n n o p u b l i s h e d deta i led com­
men t s from the c l in ic t eams involved in 
these field trials. 

CONCLUSIONS 
T w o conc lus ions are ev iden t : 
• T h e ampu tees preferred the U P 
• T h e c l in ic team cons ide red the U P in­

ferior to the res in l amina ted pros­
thes i s . 

T h e second conc lus ion m a y have b e e n 
inf luenced b y the s igni f icant manufac tur ­
ing p rob l ems encoun te red at the start of 
this evalua t ion . T h e c l in ic team cons iders 
the obv ious we igh t reduct ion of the U P 
and acceptabi l i ty to the ampu tee over­
s h a d o w e d b y its poor c o s m e s i s , poss ib i l i t y 
o f socket sh r inkage , p o o r a t t achment o f 
f lexible soleplate to the po lypropy lene 
kee l , and genera l lack o f conf idence in the 
repeatabi l i ty o f p roduct ion . 
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A Case History: Orthotic 
Management After Extensive 
Chest-Wall Resection 
Jules G. Becher, M.D. 
Arie J.H. Prevo, M.D., Ph.D. 

INTRODUCTION 
Partial ches t -wal l resect ion is unusual . 

T h e pr imary reason for per forming such a 
resec t ion is the p resence of a mal ignancy or 
an infec t ion wi th os teomyel i t i s of the r ibs . 

In m o s t cases , surgical recons t ruc t ion of 
the ches t -wal l is pos s ib l e . H o w e v e r , after 
an ex tens ive resec t ion , recons t ruc t ion is 
pos s ib l e only wi th non-b io log ica l mate ­
r ia ls such as s t ee l -w i r e or a Mar l ex 
m e s h . 1 , 2 , 3 

T h e advantage of reconst ruct ion of the 
ches t -wal l is the restorat ion of solidi ty. 
T h i s sol id i ty g ives protec t ion to vital or­
gans and is necessa ry to bu i ld up negat ive 
inspi ra tory pressure . Loss of sol idi ty of the 
ches t -wal l results in a decrease of vent i la­
t ion capaci ty . 

Surg ica l recons t ruc t ion wi th n o n - b i o ­
logical mater ia ls is no t a lways poss ib le in 
the even t of an ex tens ive chest-wal l resec­
tion caused by infection. In this case , recon­
struction is not poss ible . A n orthot ic device 
is necessary for protect ion o f the vital 
organs . 

PATIENT BACKGROUND 
T h e pat ient is a 30 year old male , w h o has 

a medica l h i s to ry that inc ludes several tho­
raco tomies wi th lung lobe resec t ion for re­
current p n e u m o t h o r a x b y chron ic adhes ive 
pleuri t is e causa ignota . Final ly, re tho-
raco tomy w a s per formed, wi th resec t ion of 
the left lung and the third to the e leventh 
r ib . T h e r e is a residual cavi ty in the left 
thorax, w i th a p e r m a n e n t drain in si tu 
(Figures 1, 2 , 3). 

Secondar i ly , a left convex tho raco lumbar 
k y p h o s c o l i o s i s ha s d e v e l o p e d du r ing 
mobi l i za t ion after surgery. The curvature 
starts at C 5 and ends at L 1 . T h e lateral cur­
vature is 20 degrees , us ing the Cobbmethod of m e a s u r e m e n t . 

P r o b l e m s for the pa t ien t are the unpro­
tected pos i t ion of the hear t and discomfor t 
in s i t t ing and lying. 



Figure 1. Front view of patient. 

Figure 2. Left side of patient. 

Figure 3. Back view of patient. 

Figure 4. A.P. 
roentgenogram of 

the thoracolumbar 
spine. 



ORTHOTIC MANAGEMENT 
At first w e p resc r ibed a thoraco lumbar 

o r thos i s for protec t ion of the vital o rgans 
and " c o r r e c t i o n " o f the scol ios is . T h e left 
s ide , from axilla to the i l iac crest , was m a d e 
of po lyp ropy lene , the r ight s ide , f ixing the 
o r thos i s , of e las t ic cot ton. 

T h i s or thos is was efficient in protect ing 
the vital o rgans , bu t p roduced too m u c h 
d iscomfor t in s i t t ing and lying. 

Finally, we ordered a plastic protective 
shie ld , mo lded o n a plaster o f Paris posit ive 
mode l o f the left residual chest -wal l . T h e 
shie ld is fitted in a pocket , a t tached to a 
Tubigripp® shirt (Figures 5, 6, 7 ) . T h e shie ld 
is m a d e o f unpadded polye thylene , wi th a 
th ickness o f four mil l imeters (0 .16 inch) 
(Figures 1 1 , 1 2 ) . T h e size is 25 x 3 0 cm (10 x 
12 inch) . T h e pocket is c losed with a groove, 
the sh ie ld is exchangable , and the shirt is 
washab le . 

Fgure 5. Front view of patient in orthosis. 

Figure 6. Left side of patient wearing orthosis. 

Figure 7. Rear view of patient in orthosis. 



Figure 8. Protective shield, outside. 

Figure 9. Protective shield, upper side. 



With this device, the patient feels safe for 
social ou tdoor life, wi thout discomfort in 
his daily activities. Regular x-ray control of 
the spine s h o w s no progress ion o f the sco­
liosis during a three year fol low-up. 

SUMMARY 
Orthot ic m a n a g e m e n t is descr ibed for a 

pat ient after an ex tens ive left ches t -wal l re­
sect ion. A n or thosis to protect the vital or­
gans w a s fabricated, wh ich a l lows the pa­
t ient to feel safe in social, ou tdoor activities 
wi thout any discomfort . No progress ion o f 
the initial scoliosis is noted in a three year 
fol low-up. 
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Technical Note: An Alternative 
Design for a High Performance 
Below-Elbow Prosthesis 
Robert Radocy, M.S., T.R. 
Randall D. Brown, C.P. 

INTRODUCTION 
Upper ex t remi ty pros the t ic des ign for 

b e l o w - e l b o w ampu tees has cont inual ly 
evolved in an a t tempt to improve suspen­
s ion and comfort wi thou t sacrif icing range 
of m o v e m e n t and funct ion. T h e advent of 
e lec t ro -mechan ica l (myo-elec t r ic) pros the­
ses w h i c h do not requ i re ha rnesses has led 
to improved " M u e n s t e r " style socket type 
su spens ion sys tems w h i c h can b e appl ied 
to conven t iona l p ros theses as w e l l . 1 T h e 
deve lopmen t of lower -ex t remi ty flexible 
socket sy s t ems also opens up s o m e in­
t r iguing poss ib i l i t i e s for upper ex t remi ty 
pros theses at the s a m e t i m e . 2 N e w mate­
rials are cons tant ly evolv ing , w h i c h also 
lead to improved socket t echnology and 
fabrication techniques . 

CASE STUDY 
The project began as an effort to con­

struct a relat ively l igh tweigh t , s t rong, b e ­
low-e lbow pros thes i s wi th a h igh comfort 
range , specif ical ly des igned to funct ion 
wi th a G R I P 3 voluntary c los ing terminal 
device sys tem. T h e amputee was an ex­
pe r i enced pros thes i s user , for more than 13 
years , w i th a four inch , b e l o w - e l b o w am­
puta t ion. Th i s pa t ien t pursued a var ie ty of 
r igorous act ivi t ies w h i c h requi red bi lateral 
s t reng th and coo rd ina t i on . Pas t ha rd 
socket p ros theses , wi th varying des igns 
and styles , had not provided a sufficient 
range o f comfort to protect the b o n y 
p r o m i n e n c e s of his residual l imb . The con­
dyles , o lecranon , and the distal end of the 
res idual l i m b suffered cons tan t stress and 
aggravat ion resul t ing in redness , so reness , 
and t issue degradat ion dur ing r igorous 
act iv i t ies . 



Figure 1. Outlines for bony prominences. 

Figure 2. Note the markings around the condyles and 
distal end of the ulna and radius. 

Figure 3. Socket with pads in place. 

Pr ior to fabr ica t ion , a full socket l iner 
concep t w a s cons ide red bu t re jected b e ­
cause o f the hea t bu i ld up and ant ic ipa ted 
inc reased persp i ra t ion . The chosen des ign 
was a two-p iece part ial l iner w h i c h used 
padd ing to protect the distal end , condy les , 
and o lecranon . 

MEASUREMENT AND 
FABRICATION 

W h i l e ou t l in ing b o n y p r o m i n e n c e s for 
the cast (Figure 1 ) , the prosthet is t pa id spe­
cial a t ten t ion to the sens i t ive areas a round 
the condy les and distal end o f the ulna and 
radius (Figure 2) b e c a u s e of the h igh forces 
genera ted b y the ampu tee ' s ac t iv i t ies . 
" M u e n s t e r " type socket cas t ing and mod­
if icat ions w e r e used , and a check socket 
made of r ig id acrylic res in w a s fabr ica ted . 

Dur ing pos i t ive mode l modi f ica t ion , 
large reliefs were p rov ided for the b i ceps 
t endon in order to ach ieve full f lexion. T h e 
pos te r ior b r im w a s ex tended proximal ly to 
spread ou t the o the rwise concen t ra ted 
forces p rox imal to the condyles dur ing full 
ex tens ion o f the p ros thes i s . T h e amputee 
found this modi f ica t ion necessa ry to avoid 
t i ssue b r e a k d o w n during r igorous ac­
t iv i t ies , such as we igh t lifting and rock 
c l imb ing . The check socket was adjusted to 
create as m u c h t ens ion as poss ib le on soft 
t i ssues , to ach ieve bet ter pros the t ic control 
and improve propr iocept ion . 

W i t h the e lbow ex tended , p u s h i n g the 
arm in to the check socket y ie lded very little 
t i ssue d i sp lacement . Howeve r , the distal 
ends of the u lna and radius c a m e in to sl ight 
contac t w i th the distal end of the socket . At 
this po in t , the locat ion of the distal and 
proximal pad for the condyles and olecra­
non was ou t l ined , after w h i c h the socket 
was b iva lved , and out l ines for the pads 
were transferred to the pos i t ive mo ld . 

After cons ide r ing and trying a var ie ty of 
mater ia ls for the p a d s , 4 Pelite® w a s chosen 
b e c a u s e of its s impl ic i ty , durabi l i ty , and 
c lean l iness . T h e Pelite® was formed and 
t r immed to fit w i th in the b o n y out l ines . 
W i t h the pads in place (Figure 3 ) , the defi­
n i t ive socket was l amina ted , after wh ich 
the pos i t ive mode l was b roken out and the 
pads saved . Foam w a s then appl ied pre-
ex tend ing the socket three to five degrees , 
and cut to length . T h e socket w a s refitted 
and the pa t ien t put it th rough some light­
we igh t m a n e u v e r s , at w h i c h t ime an op­
t i m u m a l ignmen t was found. 



Figure 4. Comparing forearm socket with patient's sound extremity. 

The foam was shaped to ma tch the pa­
t ient ' s sound forearm (Figure 4) . T h e color 
of the res in w a s ma tched to the pa t ien t ' s 
skin p i g m e n t , and ca rbon f iber and acrylic 
res ins were used in the lay-up to increase 
s t rength. 

RESULTS 
After approx imate ly one m o n t h of use , 

the distal e n d pad of Pelite® was replaced 
wi th a " T " foam inser t for more cush ion ­
ing. T h e pr imary Pelite® pad, w h i c h pro­
tected the condyles and o lecranon , was 
modi f i ed . Modi f i ca t ion involved sl ightly 
ex tend ing the pad edges proximal ly at the 
condy les and o l ec ranon w h i l e cor res ­
pond ing ly re l ieving the socket to accept the 
larger pad. T h e modi f ica t ion p roved suc­
cessful and sat isf ied the pa t ien t ' s needs . 

A lmos t a year later, the pa t ien t reports 
that heat and persp i ra t ion factors are com­
parable to a hard socket . The pa t ien t ' s re­
sidual l i m b has r ema ined in excel lent con­
di t ion s ince the fi t t ing and he does not 

expe r i ence the nega t ive effects that were 
induced wi th a hard socket . 

The final des ign resul ted in a p ros thes i s 
(Figures 5 & 6) wh ich requ i red no break- in 
per iod and was repor ted as " the mos t 
comfor tab le p r o s t h e s i s " that the pat ient 
had ever worn . To date , the p ros thes i s has 
b e e n exposed to such act ivi t ies as m o u n ­
t a i n e e r i n g ( i n c l u d i n g t e c h n i c a l r o c k 
c l i m b i n g ) , windsur f ing , and bo th s n o w 
and wa te r sk i ing , w i th excel lent resul ts . 
T h e padd ing has also p rov ided a form of 
the rmal insu la t ion for add i t iona l cold 
wea the r comfort . 

S o m e unusua l aspects of this p ros thes i s 
need to b e e m p h a s i z e d . First , the socket is 
des igned to b e p re -ex tended , not pre-
flexed, a l lowing total arm ex tens ion . T h i s 
des ign l imi ts flexion of the p ros thes i s to 
w i th in five i nches of the face, b u t is pre­
ferred b y the pa t ien t , w h o is a unilateral 
ampu tee . T h e ex tended pos ter ior b r i m at 
the rear of the socket d is t r ibutes distal 
pros the t ic loads to the back of the humerous and r emoves the load from the distal 



Figure 5. Finished prosthesis. 

Figure 6. Finished prosthesis and pads. 

end of the res idual l i m b . T h i s cant i lever 
effect al lows for the hand l ing of heavy 
loads wi th a shor t l i m b and re l ieves the 
pain usual ly associa ted wi th loads appl ied 
to the distal end of the p ros thes i s . T h e 
pros thes i s ' l ength w a s a l igned to f inger 
t ips and no t the t h u m b of the pa t ien t ' s 
sound hand . T h i s w a s preferred even 
though the residual l i m b is only four in­
ches be low the e lbow. 

Final ly , the ha rness is ext remely s imple 
but very effective. A tr iceps cuff is not 
present , and the des ign ut i l izes a modi f ied 
Nor thwes te rn Figure 9 ha rness . A r ing and 
rapid adjust buck le are used to adjust cable 

excurs ion three to four i nches , w h i c h can 
e n h a n c e the use of voluntary c los ing ter­
mina l device s y s t e m s . 5 A leather cross bar 
strap is r ive ted to the back of the socket , 
and suppor ts the cab le , keep ing it off the 
tr iceps area. In terference wi th dress shir ts 
is not apparent (Figure 7 ) . T h e harness 
r ides low across the back , bu t can b e 
s l ipped up over the shou lder for improved 
range ho ld ing above the head . W i t h am­
putees re jec t ing conven t iona l p ros theses 
due to the complex harness sys t ems (such 
as F igure 8 ha rnesses ) , this des ign offers a 
m u c h less c u m b e r s o m e , comfor table , yet 
very functional, a l ternat ive . 



Figure 7. Prosthesis with cable attachment. 

CONCLUSION 
It is the au thors ' con ten t ion that this 

pros the t ic des ign is a v iable a l ternat ive for 
the act ive be low e l b o w ampu tee wi th a 
short to mid-forearm l i m b a b s e n c e . The 
self su spend ing socket des ign , w h e n it can 
be tolerated, reduces c u m b e r s o m e harnes ­
sing, a l lowing for the appl ica t ion of s im­
ple, efficient, l igh tweigh t cable control 
sys tems . T h e added comfort and s impl ic i ty 
can only encourage more act ive use of the 
pros thes is , a pr imary rehabi l i t a t ion goal. 
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Technical Note: Application of 
a Prosthetic Sheath in 
Orthosis Fabrication 
David C. Showers, C.P.O. 
Laird David, R.T.(OP) 

INTRODUCTION 
Dur ing the early 1970 ' s , v a c u u m forming 

h igh t empera ture shee t plast ics was in t ro­
duced and s u b s e q u e n t l y p ro mo ted as an 
effective fabr ica t ion process for or thot ics 
and pros the t ics . F o r m i n g the hot plast ic 
over a modi f i ed pos i t ive mold is not a 
p rob l em in mos t cases , w h e n vacuum is 
ut i l ized to comple te the p rocess . N o r is 
fo rming the ho t plast ic over small sec t ions 
of soft p las t ic pads , such as p las t izote , a 
difficult task. 

H o w e v e r , w h e n a t t empt ing to vacuum 
form the r igid plast ic over a con t inuous soft 
interface (Aliplast 4E,® plas t izote) the 
p rob l em of total contac t and adhe rence o f 
the r igid plast ic to the soft interface m a y 
ar ise . T h i s art icle wi l l sugges t an al terna­
t ive t e c h n i q u e u t i l iz ing the Nyser t Sleeve® 
in the v a c u u m forming process placing the 
s leeve b e t w e e n the r ig id shee t plast ic and 
the c losed cell po lye thy lene foam interface 
(Figure 1 ) . 

Figure 1. Below knee and above knee Nysert® Sleeve. 



PROCEDURE 
T h e fol lowing are r e c o m m e n d e d s teps in 

fabr icat ion of a P T B non-ar t icu la ted total 
contact fracture o r thos i s us ing the Nyser t 
Sleeve®: 

• Prepare mode l for pos ter ior poly­
propylene v a c u u m forming (note: it 
will b e a s s u m e d b y the reader that all 
p rocesses desc r ibed in the art icle refer 

to the use of the h a n d drape mold ing 
p rocess ) . 

• After the plast ic has cured adequate ly , 
the pos te r io r sec t ion is r e m o v e d for 
the f in i sh ing p rocess and placed back 
on the pos i t ive mode l w h e n com­
ple ted. 

• Place o n e Nyser t Sleeve® over the 
pos te r ior po lypropy lene sec t ion on 
the mode l (Figure 2 ) . 

Figure 2. (left) First, the 
be low knee sleeve aids 
i n ho ld ing posterior 
section on the posit ive 
model . A second sleeve 
aids i n the vacuum-
forming process for the 
anterior Aliplast® 
l iner. 

Figure 3. Vacuum is used to complete fo rming process. 



Figure 4. Placing the second sleeve should be accomplished by apply ing considerable tension 
so the anterior l iner and posterior strips are securely he ld in place. 

Figure 5. The process is completed w i t h o u t fear of air pockets between the l iner and r ig id plastic. 

pos te r ior protec t ive s tr ips (Figure 4 ) . 
Plas t izote or Al iplas t scraps m a y b e 
u sed as protec t ive s tr ips . 

• V a c u u m form e i the r po lypropylene or 
polye thylene over the l iner (note : 
plastic should be hea ted two minu te s 
longer than normal to assure pe rma­
nen t adhe rances b e t w e e n the soft 
interface and the po lypropylene or 
po lye thy lene) (F igure 5). 

• After the an ter ior form has adequate ly 
cured , the anter ior sect ion is r emoved 
from the mode l . Excess shea th mate -

• Form the an te r io r Aliplast® 4 E , o r 
s imi la r mater ia l , l iner over the mode l 
(vacuum is op t iona l ) . A 3 / 1 6 " or 1/4" 
th ickness is r e c o m m e n d e d for the 
l iner (Figure 3 ) . 

• R e m o v e the Aliplast® l iner and t r im 
exces s ma te r i a l , a cco rd ing to t he 
prac t i t ioner ' s cr i ter ia . 

• Place the an ter ior l iner back on the 
mode l (note : do not glue the foam 
l iner on to the m o d e l 1 ) . 

• S imu l t aneous ly place a s econd Nyser t 
Sleeve® over the Aliplast® l iner and 



rial is r e m o v e d along the edge of the 
l iner (Figure 6) , and the anter ior sec ­
t ion is f in i shed b y smoo th ing the 
plast ic edges , t he reby comple t ing the 
p rocess . 

ADVANTAGES 
• Holes do no t have to b e p u n c h e d 

th rough the c losed cell po lye thy lene 
interface to allow for a i r f l o w . 1 (Fig­
ure 7 ) . 

• T h e soft interface does not have to b e 
glued to the m o d e l . 2 

• Potent ia l air pocke t s are e l imina ted 
b e t w e e n the soft interface and r igid 
plast ic . 

• T i m e is saved in fabr ica t ion. 
• C o s m e s i s and qual i ty are improved . 

DISADVANTAGES 
• The re is a s l ight increase in cos t due to 

the purchase of the s leeves . 
• V a c u u m must b e u sed dur ing the 

forming process . 

Figure 6. An extremely sharp knife is required to 
remove excess material neatly. 

Figure 7. Awls, scribes, and rollers do not have to be 
used in this process. 

Figure 8. BK Nysert® sleeves may be used in fab­
ricating the "lively orthosis." Finishing the edges has 
not been a problem. 



OTHER APPLICATIONS 
T h e Hospi ta l of the Unive r s i ty of Penn­

sylvania ( H U P ) Or tho t i c s /P ros the t i c s lab 
uses this t e c h n i q u e in the fabr ica t ion pro­
cess o f o ther projects such as the " l ive ly 
o r t h o s i s " (Figure 8) , full l iners for knee or­
thoses , K A F O ' s wi th full or partial l iners , 
upper ex t remi ty E W H O ' s , W H O ' s w h i c h 
r equ i re full l iners (Figure 9) , and occas ion­
ally for the plast ic th igh sec t ions of be low 
knee p ros theses w i th knee j o in t s . Vir tual ly 
any project w h i c h requ i res a soft c losed cell 
foam (e.g. Aliplast®) interface can benef i t 
b y ut i l iz ing this t e c h n i q u e , especia l ly 
w h e n the surface area to b e covered is in­
creased . T h e greater the surface area, the 
more advan tageous is this t e chn ique . 

A n excep t ion to this pract ice m a y b e in 
the fabr icat ion of the plast ic T L S O . W e 
have l imi ted expe r i ence in applying this 
p rocedure at the presen t t ime , s ince our 
plast ic T L S O ' s are fabr icated ut i l iz ing 
Surlyn® plast ic . 

CONCLUSION 
T h e H U P Or tho t i c s /P ros the t i c s lab has 

used this t e c h n i q u e for five years . W e feel 
that cosmes i s has b e e n improved and er­
rors in the forming process have a lmost 
been e l iminated Occas iona l ly the rigid 
plastic does not adhere to the Aliplast® 
foam; however , this happens w h e n the 
rigid plastic is not hea ted for the proper 
length of time. For those pract i t ioners and 
technic ians w h o work extens ive ly with 
sheet plastic and soft interface combina ­
t ions, this t echnique is r e c o m m e n d e d as an 
effective way to improve product quali ty 
a n d pat ient care . 
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Technical Note: A New Technique 
for the Fabrication of a 
Shoulder Prosthesis 
R.L. Engelmeier, D.M.D., M.S. 

INTRODUCTION 
Perhaps the greates t difference b e t w e e n 

pros the t ics and o ther specia l t ies invo lved 
wi th the t rea tment of cance r pa t ien ts is the 
fact that p ros the t ic prac t i t ioners deal al­
mos t comple te ly wi th rehabi l i t a t ion and 
very little w i th the t rea tment of the pa­
t ient ' s d i sease . Rehab i l i t a t ion refers to the 
res tora t ion o f the pa t ien t to a useful life 
th rough therapy a n d / o r educa t ion . T h o s e 
involved in rehab i l i a t ion take a different 
approach and often see and address prob­
lems over looked by o ther special ists . The 
su rgeon ' s t rea tment is a imed at eradicat ing 
the pat ient ' s disease and usual ly ends 
w h e n the surgical procedure is over . P ros ­
thet ic t rea tment however , is often involved 
with in tense fol low-up o f these pat ients for 
the durat ion of their l ives. In o ther words , 
prosthet ic efforts are a imed not at saving 
the pat ient 's life, but at increas ing the qual­
ity o f that life. 

Everyone has seen amputees , who , for 
one reason or another , have not res tored 
their miss ing ext remi ty with a pros thes is . 
E v e n t h o u g h the loss o f the l imb w a s ap­
parent , it cou ld for the mos t part be h idden 
under c lothing to the point w h e r e it w a s 
socially m o r e acceptable . In the case o f a 
four-quarter amputee, however, where both 
the arm and shoulder m e c h a n i s m are am­
putated, it is no t possible to hide this defect 
under clothing. The pat ient is left wi th only 
a rib cage on the side of the amputa t ion , 
a n d n o n e o f his c lothing fits anymore (Fig­
ures 1 & 2 ) . This m a k e s his c lothing look as 
though it is falling off that s ide. 

In an effort to enab le these pa t ien ts to 
adequa te ly suppor t the i r c lo th ing wi th a 
p ros thes i s , w h i c h is easy for t hem to han­
dle as wel l as b e i n g easy and inexpens ive to 
fabr icate , the fol lowing t e c h n i q u e was de­
ve loped . 



MEASUREMENTS AND 
MODIFICATION 

Before m a k i n g any impres s ions , appro­
pr ia te gu ide l ines are drawn on the pat ient 
wi th an inde l ib le ink penci l . T h e s e wil l 
transfer to the nega t ive impress ion and 
will act as reference l ines ( i . e . ; mid l ine , 
clavicle , and the level of the oppos i t e axilla) 
dur ing the sculpture phase (Figure 3 ) . 
Then , body impress ions , of i r revers ible 
h y d r o c o l l o i d , 1 guaze , a n d acce le ra t ed 
dental p las te r , 2 are made of the shoulder to 
be treated and the r ema in ing normal 
shoulder . The impress ions should be kept 
as th in and l ight as poss ib le so as not to 
distort the skin any more than necessary . 
T h e pat ient should be s i t t ing upr ight dur­
ing this procedure , and the impress ions 
shou ld ex tend from the front mid l ine to the 
back mid l ine and from jus t a b o v e the clavi­
cles to jus t be low the axilla. 

T h e sculpture is then deve loped from 
base plate w a x 3 on the pos i t ive mode l . T h e 
wax sculpture is hol low rather than solid to 
save mater ia ls and make it easy to r emove 
the sculpture from the mode l to try it on the 
pat ient (to check fit, ex tens ion and con­
tours) (Figure 4 ) . After the trial fit t ing and 
any modi f ica t ions to the wax-up , the mar­
g ins are luted to the cast and f in i shed 

down . T h e exposed plaster of the pos i t ive 
mode l is pa in ted wi th separa t ing m e ­
d i u m . 4 Ca rdboard (e .g . , a mani la folder) 
and pape r tape can b e used to b o x the 
mode l so that the top half of the mold can 
b e poured over the w a x - u p . After the top 
half of the mold has se t , the wax-up is 
e l imina ted in bo i l ing wa te r and bo th s ides 
of the mold are pa in ted wi th a tin foil sub­
s t i tu t e 4 (F igure 5). 

Figure 1. An anterior view of patient, showing extent 
of surgery performed. 

Figure 2. Anterior view of patient, demonstrating in­
ability to disguise disability without a prosthesis. 

Figure 3. Diagram illustrating the areas to be outlined 
prior to making Me negative impression. 



Figure 4. (right) The hollow base plate 
wax sculpture ready for trial fitting. 

Figure 5. (left) Top and bottom of the 
mold are separated after the wax is 
boiled off, prior to tin foil substitute 
preparation. 

Since it is des i rab le to have a very light 
weight pros thes i s ( i . e . , a shel l ) , init ial ly 
only the top half of the mold is used . Auto-
po lymer iz ing A c r y l i c 5 is adapted to the 
inne r surface of the top half of the mold by 
m e a n s o f a spr ink le -on t e c h n i q u e in a 
pa tchwork fashion to prevent over -hea t ing 
and e x c e s s i v e poros i ty of the cur ing 
acrylic. T h e pa tches are no b igge r than two 
inch squares , and are j o i n e d after adjacent 
pa tches have cured . T h e th ickness of the 

acrylic should b e approx imate ly 1/8" over­
all. T h e ent i re i nne r surface of the top half 
o f the mold is covered except for a border 
1" w i d e shor t of the marg ins . F i n i s h i n g of 
the i nne r surface of the p ros thes i s can b e 
m i n i m i z e d b y w i p i n g the surface o f the 
cur ing acrylic wi th m o n o m e r (the l iqu id 
por t ion o f the acrylic) to smoo th it. 

O n c e the shell is adequa te ly cured , the 
border is added b y us ing a c losed mold 
t e c h n i q u e ( i . e . , top and bo t tom halves of 



Figure 6. (left) A view of the 
finished prosthesis, showing 
straps. 

Figure 7. Posterior view of the patient wearing the 
shoulder prosthesis. 

Figure 8. The patient, with the finished prosthesis 
under clothing. 



the mold are pu t toge ther ) . A m i x of auto-
p o l y m e r i z i n g acryl ic is p r epa red and 
appl ied to the border area left in the top 
half o f the mo ld . A s l ight excess of acrylic is 
appl ied and bo th ha lves of the mold are 
r e a s s e m b l e d and p res sed together . T h e 
s ize o f the mold p reven ts it from b e i n g 
p laced in a conven t iona l labora tory press , 
b u t large r u b b e r b a n d s can retain t hem 
after they have b e e n p ressed toge ther w i th 
h a n d pressure . 

After the acrylic has se t , the p ros thes i s is 
recovered from the mold , flash t r i m m e d 
b o t h ins ide and out , and f in i shed only 
wi th p u m i c e on a po l i sh ing m a c h i n e . 

T h e p ros thes i s is re ta ined b y nylon 
straps wi th Velcro® fas teners . Slots for the 
ches t strap are pos i t i oned s l ight ly above 
the level o f the oppos i t e axilla. A n addi­
t ional strap from the infer ior lateral aspect 
o f the p ros thes i s to the pa t ien t ' s bel t can act 
to p reven t the p ros thes i s from r id ing up on 
the neck . F igure 6 s h o w s the f in i shed 
p ros thes i s w h i l e F igures 7 and 8 s h o w a 
pa t ien t w e a r i n g the shoulder p ros thes i s . 
T h e s e p ros theses can b e pa in ted to ma tch 
skin tone or underc lo th ing (which also 
h ide s a n y poros i ty ) , b y us ing K r y l o n 6 

e n a m e l after first p r iming wi th Krylon 
p r imer (paint is qu ick drying a n d durab le ) . 

SUMMARY 
A t e c h n i q u e has been p resen ted for the 

fabr ica t ion o f an acryl ic shoulder pros the­
sis . T h i s t e c h n i q u e not only ach ieves be t te r 
contours than the cloth padd ing w h i c h has 
been used in the past, but is r ig id , s t rong, 
a n d l ight in we igh t (ent i re p ros thes i s 
w e i g h s less than a pound) . 
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Technical Note: The Use of Low Heat 
Thermoplastics in Vacuumforming 
James W. Barnes, AA, BBA, C.O. 
Audwin Darrell Harwell 

INTRODUCTION 
Dur ing the past few years , m a n y n e w 

plas t ics have b e e n in t roduced to the re­
habi l i t a t ion field, m a n y of w h i c h have 
p roven appl ica t ions for the field of or thot­
ics and pros the t ics . T h e major i ty of in teres t 
by profess ionals in our fields has b e e n di­
rected first toward the types of r igid h igh 
tempera ture plas t ics , such as polypropyl­
e n e , va r ious types of co -po lymers , ortholene, Surlyn,® etc. , used in definitive pre­
scr ip t ion i t ems such as ankle foot and knee 
ankle foot o r thoses , T L S O ' s , p ros the t ic 
check sockets , and s imi lar dev ices . A lesser 
occas iona l in teres t ha s b e e n di rected to­
wards a class of low tempera ture plast ics 
used general ly in temporary prescr ip t ion 
i t ems , such as those in the Orthoplast® and 
Warm and Form® ca tegor ies . 

T h e types of low tempera ture plast ics in 
this s econd ca tegory have ano ther appl ica­
t ion that has b e e n used to s o m e extent by 
our fellow profess ionals in occupa t iona l 

therapy. M a n y of these plast ics l end them­
selves to low heat forming in the adapta­
t ion of m a n y i t ems used b y the severely 
h a n d i c a p p e d in an a t tempt to res tore as 
m a n y of the in dependent l iving skills to the 
pat ient as poss ib l e . T h i s t e c h n i q u e has 
l imi ta t ions , and the e n d results are some­
t imes affected b y a lack o f t echnology and 
e q u i p m e n t avai lable in pat ient care env i ­
r o n m e n t s . 

DISCUSSION 
D u e to our in -house facility case load, we 

were faced with the p rob l em of des ign ing 
and fabr icat ing m a n y or thot ic and pros­
thet ic devices in the laboratory wi thout 
devot ing a d ispropor t iona te a m o u n t of 
t ime to each i tem. To solve this p rob lem, it 
was d iscovered that by us ing a modi f ied 
vacuum forming t e c h n i q u e and low t emp­
erature plast ics , there ex is ted a quick, effi­
c ien t me thod o f adap t ing such dev ices as 



Figure 1. (left) Forming table, 
metal frame, Polyform.® 

Figure 2. (right) Preparation 
of razor and vacuum table. 

electr ic and manua l razors , large hand les 
on self care i tems, e lectr ic too thbrushes , 
b low dryers, larger k i t chen u tens i l s , ex­
tended h a n d reachers , wr i t ing devices , 
a n d molds o f the h a n d and f ingers . 

METHOD 
We currently use the Orthomedics* va­

c u u m forming sys tem, wi th the only neces ­
sary change b e i n g a special ly cons t ruc ted 
frame and work tab le that a t taches to the 
sys tem. T h e s e can b e special ly ordered or 
fabr icated in any laboratory. A much 
smaller s ize table is eas ie r to work w i t h and 
is more e c o n o m i c a l , especia l ly w i th the 
cost of these plast ics b e i n g m u c h h ighe r 
per square foot than those of the h igh 

tempera ture plast ics c o m m o n l y used in 
or thot ic and pros the t ic faci l i t ies . 

For ins t ruc t ional purposes only, the 
example for this article wil l b e an electric 
razor , and the plast ic used wil l b e 1/8 inch 
non-perfora ted Polyform, A-292-1 ,® avai l ­
able from Rolyan . M a n y o ther types of low 
tempera ture plast ics are also adaptable to 
th is m e t h o d (Figure 1 ) . 

T h e i tem to b e formed must b e prepared 
b y r emov ing any parts that can b e filled in 
w i th plas t ic , such as the b lade s lots , 
sw i t ches , or l ights on this electr ic razor. If 
open holes lead to in ternal work ing parts , 
cover t h e m wi th mask ing tape (tape can be 
r emoved after mo ld ing ) . Next you mus t 
r emove all electr ical cords and at tach­
m e n t s , and make sure the i tem is c lean. 
Suppor t the i t em on the forming table wi th 
a small b lock of w o o d , felt, or o ther mate ­
rial that will ensu re that mos t of the i tem to 

*Orthomedics, Inc., 2950 E. Imperial Highway, Brea, 
California 92621. 



be formed is up and the area not to be 
formed is d o w n on the v a c u u m table ; place 
direct ly over the v a c u u m o p e n i n g lead ing 
to the p u m p (Figure 2 ) . 

P repare the v a c u u m table b y c lean ing it 
of all dust and debr i s . T h e n place a small 
p i ece of dacron felt or s imi lar mater ia l over 
the v a c u u m hole to p reven t plast ic from 
c logging the o p e n i n g (Figure 3 ) . Adjust the 
v a c u u m pressure in the range of 10-15 
p o u n d s . Se lec t the p roper s ize frame for the 
i t em b e i n g forrmed (wi th smal ler i t ems a 
frame m a y no t b e n e e d e d ) . A ten inch 
frame is su i tab le for an i tem the s ize of an 
electr ic razor . Nex t , cut the Polyform® and 

Figure 3. Razor mounted on vacuum table. 

Figure 4. (right) Polyform® 
draped over razor. 

Figure 5. (left) Vacuum incor­
porated over table. 



c lamp in the frame wi th spr ing c lamps (as 
the plast ic hea t s , the c lamps are n e e d e d to 
keep cons tan t pressure on the f rame) . The 
plastic can be held by hand after heating, if 
necessary . T h e t ime n e e d e d to reach 
work ing tempera ture is about 60 seconds . 
After the plast ic is hea ted to work ing 
tempera ture , r emove the frame from the 
heat source (e .g . , hydrocol la tor) , a n d form 
over the i tem, ensur ing a good seal . If the 
vacuum is too h i g h or the plast ic is 
s t re tched too much , punc tures can be 
sealed easily before loss o f an integral fit or 
work ing t ime. 

It is impor tan t to use a source o f mois t 
heat , as dry heat from a heat gun or oven 

tends to cause the plast ic to s t ick to the i tem 
b e i n g mo lded . D i p the plast ic in the hydro-
collator at 160 degrees unti l the plast ic b e ­
g ins to sag (approximate ly 60 s econds ) . 
R e m o v e the plas t ic , and place over the i tem 
to be formed, a l lowing the plast ic to sag 
approximate ly 1/4 inch above the table and 
comple te ly a round the i t em (Figure 4 ) . T h e 
plast ic can b e p u s h e d down b y hand , bu t 
care should be taken not to leave f inger­
pr in ts on the mold or punch holes in the 
plast ic . Turn the v a c u u m on after the plas­
tic s tops s agg ing (Figures 5 & 6). V a c u u m 
pressure can be turned off after two min ­
utes , and the plastic should cool comple te ly 
before r e m o v i n g the nega t ive plast ic im-

Figure 6. Complete vacuum. 
Figure 7. (left) Rough trim lines. 



Figure 8. (left) Finished trim 
lines. 

Figure 9. Completed razor holder. 



press ion from the i tem. Q u i c k cool ing can 
be ach ieved by cool water or air gun. O p e n 
the molded plast ic jus t e n o u g h to r emove 
the i tem (Figure 7 ) , and t r im the plastic, 
leaving as much mater ial as poss ib le for a 
more secure fit. At tach a n y Velcro® straps 
wi th small speedy rivets, ensur ing that all 
interior surfaces are flush and non- inva­
sive on the molded i tem (Figure 8 ) . Wr i s t 
suppor ts can be incorpora ted dur ing the 
vacuum forming process , or a t tached later 
if n eeded (Figure 9 ) . 

CONCLUSION 
T h i s m e t h o d is qu ick , eff icient , and 

h igh ly c o s m e t i c for the pat ient . In addi­
t ion, due to the h ighe r technology avail­
able in or thot ic and pros the t ic labora tor ies , 
it should prove very useful to those prac­
t ices involved in serv ing the severely dis­
ab led . 
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BOOK REVIEWS 
Charles H. Pritham, C.P.O. 

Understanding and Using Your Myoelectric 
Prosthesis, R . N . Sco t t , R . R . Caldwel l , E . R . 
S a n d e r s o n , and Z. W e d d e r b u r n , B i o - E n ­
g inee r ing Ins t i tu te , Un ive r s i ty of N e w 
B r u n s w i c k , R O . Box 4 4 0 0 , Freder ic town, 
N e w B r u n s w i c k , Canada . E 3 B - 5 A 3 . 

T h i s b r i e f monograph is wri t ten as a 
gu ide to the pat ient (chi ld or adult) and 
h i s family. A s such it is s imply and clearly 
wr i t ten wi th a m i n i m u m of technical j a r ­
gon. W h e r e technica l t e rmino logy is used , 
it is p r in ted in bo ld face, and there is a 
g lossary in the back of the book le t . 

A rev iew of the Table o f Con ten t s sum­
mar izes the mater ia l covered: 

— B a s i c s (descr ip t ion of myoelec t r ic 
p ros theses inc luding theory, 
advan tages , and d i sadvantages) 

— T h e Pros the t ics Team 
—Fi t t i ng the Myoelec t r i c Pros thes i s 
— L e a r n i n g to use the Myoelec t r ic 

Pros thes i s 
— C a r e of your Myoelec t r i c Pros thes i s 
— P r o b l e m solv ing: W h e n to seek he lp 
— G l o s s a r y 
T h i s m o n o g r a p h is well thought out and 

carefully p repared . W h i l e avo id ing a lot of 
ex t raneous detai l , it p rov ides a pa t ien t 
w i t h the b a s i c facts to b e cons ide red con­
ce rn ing a myoelec t r ic p ros thes i s (concen­
trat ing on B E ' s ) . A s such it fulfills a useful 
funct ion. 

Char les H. Pr i tham, C .P .O. 
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TWO-POST ORTHOSIS for stabilizing 
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, 
structure to make our service 
your most profitable way to 

prescr ipt ions. Florida Brace 
Corporat ion, P.O. Box 1299, 
Winter Park, Florida 32789. 

Plus, we have a price 

F l o r i d a 
B r a c e 
C o r p o r a t i o n 



New Products 

Pelvic Stabilization Orthosis 
Trio Corpora t ion , G r e e n Bay, W i s c o n ­

s in , recent ly in t roduced a n e w Pelvic Sta­
b i l i za t ion O r t h o s i s ( P S O ) , de s igned to 
p rov ide re l ief from ch ron ic low back pain . 

T h e or thos i s is cons t ruc ted to create a 
pe lv ic tilt, to level the pelvis unde r the 
sp ine in a f ront - to-back p lane , and to sta­
b i l i ze the left and r ight s e g m e n t s of the 
pe lv is in a l i gnmen t w i th the sacrum. D e ­
s igned b y J a m e s H. T y o , C O . , the P S O is 
b a s e d on the n e e d for the torso to main­
tain symmet ry . 

T h e o r thos i s features durable poly­
p ropy lene cons t ruc t ion , bu t is cons t ruc ted 
so as to not b e v i s ib le unde r c lo th ing . 

For rel ief of low b a c k pa in , the P S O is 
w o r n for two-hour intervals on the first 
day, inc reas ing to e igh t hours or longer on 
the fifth day. T h e P S O is bes t u t i l ized for 
t rea tment that con t inues for 90 days. 

For comple te in format ion , contact T R I O 
C O R P O R A T I O N , 633 Eas t Walnu t S t ree t , 
G r e e n Bay, W i s c o n s i n 5 4 3 0 1 . 
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November 4-9,1986 

' a l t Disney World is the first place 
we think of when someone says Or­
lando. Take an incredible journey 
through time and space at the Epcot 
Center Future World and World 
Showcase. 

Future World takes you from the 
Cro-Magnon Age into the Computer 
Age. You'll also encounter prehistoric 
beasts and discover the amazing 
world of Motion, The Land, and Imagi­
nation. Epcot's World Showcase 
leads you on a tour of Canada, 
Mexico, Japan, China, France, the 
United Kingdom, Italy, Germany, and 
the U.S.A. 

At Disney's Magic Kingdom, you 
can meet Mickey, Minnie, Donald, and 
Goofy, stroll down Main Street, and 
board a runaway mine train for a har­
rowing ride down Big Thunder Moun­
tain. 

The Disney World Village is the 
browser's haven with over 20 bou­
tiques where artisans show off their 
skills. You can also dine aboard the 
Empress Lily Riverboat or catch a 
show on the Dockside Stage. 

It takes at least three days to experi­
ence all the magic of Walt Disney 
World. Be a kid for as long as you want 
with a one day ticket, a three- or four-
day unlimited pas, or, if you're really 
hooked, an Annual Passport! 

13, >ok Tower Gardens is one of Flori­
da's most famous landmarks. In the 
center of its 128-acre gardens is the 
bell tower, built of pink and grey marble 
from Georgia and coquina stone from 
St. Augustine. The tower houses 53 
bells, ranging in weight from 27 pounds 
to 12 tons. Hear the daily recital at 3 
p.m. and selections every half hour. 

National Assembly 

Church Street Station fulfills the 
reveler s wildest dreams of merriment, 
mirth, and joyous abandonment to the 
good life. This historic block-long com­
plex boasts five separate night spots, 
each with its own history and person­
ality. 

You can choose between Dixieland 
jazz and can can dancers at Rosie 
O'Grady's, western entertainment and 
barbecue at Cheyenne Saloon, the 
aviator's pub and restaurant at Lili 
Marlene's, burgers and boogie at Phi-
neas Phogg's Balloon Works, fresh 
fruit daiquiries and live folk music at 
Apple Annie's Courtyard, or the An­
tique Depot & Gift Shop. If you can't 
decide on one, visit them all! Church 
Street Station welcomes the young and 
old from 11 a.m. to 2 a.m. 

ilver Springs is the home of the 
world famous Glass Bottom Boats that 
glide you over the beautiful crystalline 
Silver River. The river is fed by the 
world's largest group of artesian lime­
stone springs. See the giraffes, 
camels, peacocks, llamas, mouflon, 
and deer roaming freely along the river 
banks. 

Also featured at Silver Springs are 
Deer Park, where guests can pet tame 
animals; Cypress Point, home of the 
Reptile Institute; and, for a change of 
pace, the Antique Car Collection, 
which includes the priceless boat-
shaped Rumpler, a stunning Deusen-
berg, and the world's only Gayloard 
Sportsman. 

ennedy Space Center is a fully 
operational base open to the public for 
tours. At its Spaceport Visitor's Center, 
you can see a Moon Rock, a Lunar 
Rover, and a Viking Spacecraft. 

The Center gives two 2-hour tours; 
the historic "Blue Tour" of Cape Ca­
naveral Air Force Station, and the "Red 
Tour" which covers the entire Center. 
Don't be surprised if you come across 
an alligator or deer on the tours be­
cause the Center is also a wildlife 
refuge. 

Wo ometco Florida Citrus Tower 
will thrill you with a panoramic view of 
17 million citrus trees, rolling hills, and 
spring fed lakes. 

anadu is the home of the future! 
Cross the threshold of time in the 21st 
century home of 15 rooms with sculp­
tured walls and computer controlled 
gadgetry. 

' hopping at the Quality Outlet 
Center will sa,ve you 25-75 percent on 
brand name products. Corning, Pfaltz-
graff, Mikasa Dinnerware, Great West­
ern Boots, Fostoria Glass, Crystal 
Works, Accents International, and Ele-
ganza are among the 70 factory outlet 
stores at the Outlet Center. 
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Special Discount Offer 
The fully illustrated Reference Manual 

O R T H O T I C S A M D P R O S T H E T I C S D I G E S T 

is now available with 3 5 ° f o off for 10 books and more 

This s e c o n d e d i t i o n of the ORTHOTICS AND 
PROSTHETICS DIGEST, with over 450 illustrations, 
induces new chapters on Myoelectric Prostheses 
and cn Seating, as well as additions of the latest 
techrological developments to all other chapters. 
Technical introductions to the chapters and short 
and precise descriptions of the illustrated items 
make this REFERENCE MANUAL a valued teaching 
aid tc students and teachers alike. 
We are offering a reduced price for large orders, 
since this handsome volume with the enclosure of 
company logo and price list presents a beneficial gift 
to referring Physicians or Clients. 
Use t i i s opportunity and order now! 

The u p d a t e d , f r e n c h e d i t i o n o f t h e O R T H O T I C S A N D P R O S T H E T I C S 
D I G E S T is in p r e p a r a t i o n a n d w i l l be ava i l ab le in s p r i n g 1 9 8 7 . 

D i s c o u n t r a t e : 1 0 b o o k s a n d m o r a S 2 5 . 6 5 ( U S ) p l u s S 1 . 0 0 h a n d l i n g c h a r g e p e r b o o k . A i r m a i l a n d S p e c i a l D e l i v e r y a t c o s t . 

Single copy pr ice $ 3 9 . 5 0 (US) plus $ 1 . 5 0 
handling charge. 

-"-Add $ 9 . 0 0 Ai rmai l pos tage if requi red. 

P r e - p a i d o r d e r s a c c e p t e d b y : 
EDAHL PRODUCTIONS LTD. 
Box B 0 8 1 Te rm . P.O. 
O t t a w a / O n t . K 1 G 3 H B 
Canada 

Please ship. 

Name 

Address 

Ci ty 

. books to: 

P r o v i n c e / S t a t e 

- Z i p / P o s t a l Code . 

_ Coun t ry 



ADVANCE REGISTRATION FORM 

AOPA 1986 NATIONAL ASSEMBLY 
Marriott Orlando World Center 

Orlando, Florida 
November 4 - 9 

Please refer to instructions on back before completing this form. Make check payable and mail to: AOPA National 
Assembly, 717 Pendleton Street, Alexandria, VA 22314. Individuals not registered by October 24, 1986 must 
register on-site. 

A. BADGES: Only one individual may register per form. (Please photocopy as necessary.) 

Name and title as you would like it to appear on badge: 

Name of Firm, Address, Phone Number: _ 

B. REGISTRATION: (Advance registration includes entrance to exhibits, scientific sessions, Early Bird Recep­
tion, Concluding Banquet.) Please note that on-site registration and function fees will be higher than advance 
registration and function fees. 

COST 
Employee of AOPA-member firm @ $245 
Employee of non-AOPA-member firm @ $320 
Employee of AOPA-member exhibitor firm* @$125 
Employee of non-AOPA-member exhibitor firm" @$195 
"For each booth purchased, an exhibiting firm recieves two complimentary registrations. 

Complimentary registration does not include tickets to the Early Bird Reception or the 
Concluding Banquet. Please mark NA in "cost" space if your registration is complimentary. 

Spouse/Child over 18 @$125 
Non-member Physician @ $300 
"Student @ $40 
"Emer i tus Practitioner & Spouse OR Child under 18 FREE 
" T h e s e registrations include entrance ONLY to the exhibits and the scientific sessions. 

C. ADDITIONAL FUNCTIONS: (A registration badge is required for each person using a function ticket.) 
NUMBER COST 

Golf Tournament—advance registration only (Monday) x $ 50 
Tennis Tournament—advance registration only (Monday) x $ 25 
Early Bird Reception (Tuesday) x $ 15 
President's Reception (Wednesday) x $ 22 
Sea World Show/Luau Dinner (Thursday) x $ 4 0 
BPDC Tax Seminar (Thursday and Friday) 

First person from a firm x $125 
Additional persons from a firm x $100 

Cypress Gardens (Friday) 
Adult x $ 36 
Child x $ 30 

Ladies Auxiliary Breakfast (Saturday) x $ 15 
ABC Report Luncheon (Saturday) x $ 17 
Concluding Banquet (Saturday) x $ 45 

If postmarked by October 2, 1986, subtract $10.00 f rom total 

ADD AMOUNTS ENTERED IN SECTIONS B AND C 
AND ENTER TOTAL AMOUNT DUE AND ENCLOSED $ 

TOTAL 
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REGISTRATION INSTRUCTIONS. 

1) Cancellation Pol icy—No refunds or exchanges will be made after October 2, 1986. 

2) Registration forms must be accompanied by payment in full in order to be processed. There will be no 
post-Assembly invoicing. 

3) Paid registrations postmarked by October 2, 1986 are entitled to a $10.0C discount. 

4) Registrants are responsible for making their own hotel reservations using the Marriott Orlando World Center 
reservation card. In order to guarantee reservations, this card must be received at the hotel by October 12, 
1986. 

5) Emeritus practitioners and their wives, as well as all children under 18 are entitled to a free badge which 
allows admittance to the Scientific Sessions and the Exhibits. Function t ickets must be purchased 
separately. 

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

(703) 836-7116 
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P O L Y A C T I O N ™ 
K N E E O R T H O S I S 

BECKER ORTHOPEDIC 
is proud to distribute the 

POLYACTION™ 
KNEE ORTHOSIS 

manufactured by the Scott 
Orthotic Labs. The orthosis is 
prefabricated in four stock 
sizes for the right and left leg. 
Four| models are available to 
accojmmodate all flexion and 
extension control needs. 

Model PA. 400 
Free Motion 

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

*13 c stainless steel poly-
centric knee joints 

• Modular flexion-extension 
controls may be easily inter­
changed 

• Lightweight - 1% pounds 
• Unique thigh trim for great­

er seating comfort 

Model PA. 403 - Adjustable 
Flexion-Extension Stops 

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

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

Free motion with full extension stop P.A. 400 
Free motion with 10° extension stop PJA. 401 
Free motion with 20° extension stop PA. 402 
Free motion with adjustable f lexion- pU 403 
extension stops 
Sports covers p:A. 410 

SIZE CALF CIRCUMFERENCE 
AT LARGEST POINT 

THIGH CIRCUMFERENCE 7 
PROXIMAL TO KNEE CENTER 

Small 13-13 3/4" 17-18" 
Medium 14-14 3/4" 19-20" 
Large 15-15 3/4" 21-22" 
Extra Large 16-16 3/4" 23-24" 

anufactured by 

5300 West 44th Avenue 
Denver. Colorado 80212 
TOLL FREE (800) 821-5795 
(In Colorado) 1-423-8510 

Distributed by 

f e e 
l_4»f ORTHOPEDIC APPLIANCE fc^ll 
fF* COMPANY ^ 

635 Executive Drive Troy. Michigan 48083 
T O L L FREE (800) 521-2192 • (313) 588-7480 

Telex 810-232-4111 



Classified Ads 
In order to proper ly calculate the n u m b e r o f words in (and the cos t of) a c lass i f ied adver t i se­
m e n t accord ing to the m e t h o d used by AOPA, the adver t i ser should do the fol lowing. A d d 
up every character in the ad, inc luding c o m m a s , h y p h e n s , e tc . D iv ide the s u m by five (we 
cons ide r a word to cons is t o f 5 characters) to f ind the total n u m b e r o f words . T h e n figure the 
cost based o n these rates: M E M B E R S — f i r s t 3 0 words $ 3 2 . 0 0 . E a c h addi i tonal w o r d $ 1 . 5 0 . 
N O N - M E M B E R S — f i r s t 30 words $ 7 8 . 0 0 . Each addi t ional w o r d $ 4 . 0 0 . R e s p o n s e s to A O P A 
Box n u m b e r s are forwarded u n o p e n e d free o f charge . Adve r t i s emen t s are to be pa id in 
advance . C h e c k s should be made payable to A O P A . S e n d to A O P A , 717 Pend le ton St ree t , 
Alexandr ia , VA 22314 . No class i f ied ads wil l be taken by phone . 

C O / C P O — I m m e d i a t e o p e n i n g in pro­
gress ive facility in Sou theas t Georg ia . 
Du t i e s inc lude pa t ien t m a n a g e m e n t , c l in i ­
cal work and fabr ica t ion. Excel lent benef i t 
package . Please furnish r e sume and salary 
r e q u i r e m e n t s . Reply to: A O P A Box 9 8 6 0 1 , 
717 P e n d l e t o n S t r ee t , A lexand r i a , V A 
2 2 3 1 4 . 

P R O S T H E T I S T 

Cert i f ied or Board E l ig ib le . P rog re s s ive ' 
office in M i d w e s t ci ty of 1 0 0 , 0 0 0 . O p p o r ­
tun i ty to a t tend c l in ics and work in satel­
lite office. Nego t i ab le salary and addi­
t ional benef i t s . All repl ies he ld in strict 
con f idence . In te res ted appl icants s end 
r e sume to: A O P A Box 4 8 6 0 3 , 717 Pend le ­
ton St ree t , Alexandr ia , VA 2 2 3 1 4 . 

C E R T I F I E D O R T H O T I S T to m a n a g e ac­
t ive or tho . l ab . All repl ies kept in confi ­
dence . Excel lent oppor tun i ty for growth. If 
you are qual i f ied , wil l set up personal 
interview. Reply to: AOPA Box 78606, 717 
Pend le ton St ree t , Alexandr ia , VA 22314 . 

C P or C P O 
or Board Eligible 

I m m e d i a t e open ing in newly bui l t facility. 
Excel lent bene f i t s , r e t i rement plan and 
o w n e r s h i p equ i ty plan. G r o w wi th a 
g rowing o rgan iza t ion . In teres ted appli­
cants contact : 

F inge r Lakes Or thoped i c s 
1 L inco ln Street 
A u b u r n , N e w York 13201 
At tn : R o b e r t C a m p b e l l 

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 -
T I S T : N e e d e d wi th cl inical and fabr ica­
t ion exper i ence . Compe t i t i ve salary and 
benef i t s . S e n d r e s u m e and salary re­
q u i r e m e n t s . All repl ies cons ide red conf i ­
dent ia l . 

T e x o m a He alth Care Cen te r 
120 S. Crocket t 
S h e r m a n , T X 75090 

C P O / C P / C O or Board E l i g i b l e - I m m e d i ­
ate open ing in m o d e r n , progress ive facil­
i ty in central N e w York. Close to Lake 
O n t a r i o wate r spor ts , f i sh ing , hun t ing , 
sk i ing . Qua l i y l iv ing in ou t s t and ing area. 
Faci l i ty has excel lent reputa t ion , is in­
nova t ive and g rowing . Indiv idual mus t b e 
ta lented in fcbr ica t ion and c o m m i t t e d to 
qual i ty pa t ien t care . Salary c o m m e n s u r a t e 
with exper ience . Heal th benefi ts , pens ion 
and profit shar ing . S e n d r e sumes or call: 
Gera ld Tinda l l , C P O , Roches t e r O r t h o p e ­
dic L a b s , 460 W h i t e Spruce Boulevard , 
Roches te r , N Y 14623 ; p h o n e (315) 272-
1060 . All repl ies he ld in conf idence . 

C P or C O 

Cert i f ied or Board E l ig ib le . I m m e d i a t e 
pos i t ion open in p rogress ive , es tab­
l i shed office in the M i d w e s t . Du t i e s in­
c lude pat ient m a n a g e m e n t of all ages in 
office, hospi ta l , and c l in ic se t t ings . 
Techn ica l staff m a n a g e m e n t m a y b e re­
qu i red . Excel lent oppor tun i ty for the 
r ight person At t ract ive salary; l iberal 
f r inge bene f i t s . S e r i o u s ind iv idua l s 
only. S e n d r e s u m e to: A L O or U r b a n a , 
I n c . , 806 W. Un ive r s i ty Avenue , Ur­
b a n a , IL 618C1. 
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C P / C O / C P O — I m m e d i a t e o p e n i n g s avail­
ab le wi th wel l e s tab l i shed , progress ive 
company . W e are looking for indiv iduals 
w h o can provide top qual i ty pa t ien t care . 
Exel lent bene f i t s . Salary c o m m e n s u r a t e 
w i t h expe r i ence . Contac t : 

R o b e r t G e n a z e , C .P .O . 
B i o C a r e , Inc . 

615 W. Rooseve l t R o a d 
M a y w o o d , IL 60153 

(312) 344 -9200 

A S S O C I A T E D I R E C T O R 
O R T H O T I S T / P R O S T H E T I S T 

Shr ine r s is a d y n a m i c 80 b e d pediat ­
ric hospi ta l affil iated wi th W a s h i n g ­
ton Univers i ty . T h e friendly a tmo­
sphere is a perfect b l end of academic 
exce l lence , s tate-of- the-art technol ­
ogy along wi th a s ize conduc ive to a 
true in te rd isc ip l inary approach . O u r 
pa t ien t case load is var ied and h igh ly 
cha l leng ing inc lud ing pa t ien ts wi th 
o r thopaed ic , neuro logica l and nu­
merous specia l ty c l in ics . 

Appl ican t mus t possess cert if ica­
t ion in or thot ics and pros the t ics . Sal ­
ary will b e c o m m e n s u r a t e w i th ex­
per ience . Excel lent benef i t package . 
S e n d r e sume or call: 

P E R S O N N E L D E P A R T M E N T 
S H R I N E R S H O S P I T A L S F O R 

C R I P P L E D C H I L D R E N 
2001 S O U T H L I N D B E R G H 
ST. L O U I S , M O 63131 
(314) 432 -3600 

Equa l O p p o r t u n i t y Employe r 

Excel lent opportuni ty to j o i n a dynamic 
team of O & P spec ia l i s t s . C O or Board Eli ­
gible Pract i t ioner in te res ted in g rowing 
wi th our pract ice . Qual i ty , i nnova t ion and 
the h ighes t s tandard o f pa t ien t m a n a g e ­
men t are our t rademark. S e n d r e sumes or 
call collect: Rehab i l i t a t ion Eng inee r ing , 
Inc . , 1519 Capi ta l Circ le , N E , # 3 2 , Talla­
hassee , FL 3 2 3 0 8 ; (904) 878-1108 . 

C P O — o r approach ing Board E l ig ib i l i t y : 
Immed ia t e oppor tun i ty avai lable in a pro­
gress ive firm located in Salt Lake City. 
Profess ional e n v i r o n m e n t and future ad­
v a n c e m e n t potent ia l . Excel lent c o m p a n y 
benef i t s and w o r k i n g cond i t ions in a 
mode rn facility. S e n d r e sume and salary 
r equ i r emen t s : 

Earl V. Sh i e ld s , C P O 
Shie lds Or tho t ic Pros the t ic Se rv ices , 

Inc . 
1027 East 2100 Sou th 
Salt Lake Ci ty , U T 84106 

Or tho t i c Techn i c i an exper i enced in eval­
ua t ion , cas t ing and fabr icat ion of foot or­
thoses . M i d w e s t facility works pr imar i ly 
w i th Spor ts M e d i c i n e . Rep ly to: 

F O O T T E C H N O L O G Y , INC. 
2012 S. M i s s i o n 
P.O. Box 609 
Mt . P leasant , MI 48858 

P R O S T H E T I C - O R T H O T I C 
T E C H N I C I A N 

Full or part t ime pos i t ion avai lable for in­
dividual exper i enced in plast ic O & P fab­
r icat ion. N Y C Area . Contact : 

T M R Or tho t i c & Pros the t ic Serv ices 
24 -18 Di tmars Boulevard 
As tor ia , N Y 11105 
(718) 726-8477 

M E T A L L O N G L E G B R A C E 
L E A T H E R I N G 

S e n d m e you r L L M B wi th thigh & calf 
m e a s u r e m e n t s , & I'll send it back C O D , 
tastefully lea thered in 7-10 days. I use only 
top grade S m o k e d Elk, C r e a m C o w & 
Wool felt, ALL NATURAL! 15 yrs . cus tom 
leather work ing exp . Th igh corset $ 8 5 , 
Calf cuff $35 , K n e e pad $25 . For Qua l i ty & 
Eff ic iency, send b race to Brennan ' s S h o e s , 
34 Defreest Avenue , Troy, N Y 12180 ; call 
(518) 794 -8104 . 
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Immedia te opening in Progress ive Pediat­
ric Orthopaedic Facility. 

Asst. Director—CO or C P O w i t h knowl ­
edge o f pedia t r ic or thot ics and love of chi l ­
dren a MUST. M a n a g e m e n t exper i ence 
helpful; or 
Staff Orthotist—CO or Board El ig ib le w i th 
good exper ience . G o o d salary a n d benef i t s . 

Contac t : L o u Ekus , C P O — D i r e c t o r , S h r i n -
ers Hosp i t a l for Cr ipp led Chi ldren , 516 
C a r e w Street , Spr ingf ie ld , M A 01104; (413) 
7 8 7 - 2 0 7 8 . 

P R O S T H E T I S T — N e e d C P or C P O for a 
hospi ta l o w n e d affiliate o r tho t i c /p ros the t i c 
facility. Individual wi l l a s sume full respon­
sibil i ty for pros the t ic services . Accep t a 
cha l lenge a n d j o i n our profess ionals at El 
Paso ' s f inest medical facility. P lease s end 
r e sume or call: P R O V I D E N C E M E M O R I A L 
H O S P I T A L , H u m a n Resources Depar t ­
men t , 2001 N . Oregon , El Paso , TX 79902 ; 
p h o n e (915) 542-6662 . 

Orthotist , Certified or Board El ig ib le— 
G o o d salary and benef i ts , pe rmanen t p o ­
s i t ion, requ i res some exper ience in b rac ing 
scol iosis and post opera t ive spinal fusion. 
Contac t : Isadore Zamosky , Inc . , 608 S. 
M a i n Street , Sp r ing Valley, N Y 10977 ; (914) 
352 -2148 or 352-2397. 

M I C H I G A N 

C O for wel l e s tab l i shed mode rn O & P Fa­
ci l i ty w i th two Satel l i te Off ices . Excel lent 
oppor tun i ty for professional Or thot i s t . 
L ive and work in Beautiful Traverse City. 
All r ep l ies held in strict conf idence . S e n d 
r e sume and Salary r equ i r emen t s to : 

Ed Teter, C P 
Teter Or tho t ics & Pros the t ics , Inc. 
3 5 0 7 W. Front St ree t 
Traverse City, MI 49684 
(616) 947-5701 

D I R E C T O R , 
O R T H O T I C S -

P R O S T H E T I C S 
The Rehabilitation Institute of Chicago, a private, 
non-profit health institution concerned with the 
total rehabilitation of physically disabled persons, 
is seeking a Director of Orthotics - Prosthetics. The 
individual must be a certified Prosthetist or Or­
thotist with five years of progressive experience in 
a hospital or rehabilitation center. A Bachelor's 
Degree and supervisory experience are required. 

The Director is responsible for planning, imple­
menting, and evaluating prosthetic and orthotic 
services at the Institute, and managing an operat­
ing and capital budget for the department. The 
position is also responsible for hiring and super­
vising a staff of nine professional and technical 
staff members. 

The Institute is a member of the McGaw Medical 
Center of Northwestern University and is a federally 
designated medical rehabilitation research and 
training center for brain trauma and stroke patients. 

Interested candidates should submit a letter of ap­
plication, resume and 2 letters of reference to: 
S h a r o n Tuzik, S e n i o r P e r s o n n e l R e p r e s e n ­
t a t i v e , R e h a b i l i t a t i o n Ins t i tu te o f Chicago , 

3 4 5 E. S u p e r i o r Street , Chicago , 
IL 6 0 6 1 1 . (312) 9 0 8 - 7 0 1 6 . 

Rehabilitation 
Insti tute of 
Chicago 

E q u a l O p p o r t u n i t y E m p l o y e r 

C O / C P / C P O 

Would y o u l ike to o w n your o w n b u s i n e s s 
in S a n D iego? We will he lp y o u develop 
your o w n pract ice to c o m p l e m e n t ours , 
us ing our facility. Draw from our phys ic i an 
referrals. R e s p o n d to AOPA B o x 98603 , 717 
Pend le ton St ree t , Alexandr ia , VA 2 2 3 1 4 . 
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P R O S T H E T I S T S 
A N D 
O R T H O T I S T S 

(certified or board eligible) 

J . E . H A N G E R , INC. has exper ienced 
excellent growth in both its Washing­
ton, D .C . and Philadelphia, Pa . offices 
opening up posit ions for qualified 
practitioners. We are a highly success­
ful and well k n o w n corporation with 
125 years o f experience and can offer 
outstanding advancement opportuni­
ties. Relocation assistance, excellent 
fringe benefits including ret irement 
plan, car al lowance, and cont inuing 
educat ion are all part o f the package. 

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

For further information contact: 

J . M . Cestaro, C P O 
c/o Washington Prosthetic Supplies 
(a division of J . E . Hanger , Inc.) 
40 Patterson Street, N .E . 
Washington, D .C . 20002 
tel. (202) 789-0052 

C P O 

Immedia te opening for exper ienced practi­
t ioner in a progress ive modern facility lo­
ca ted in the S o u t h S h o r e of Bos ton and 
easily accessible to all seasonal activities 
from Cape C o d to N e w Hampsh i re . B e n e ­
fits, salary c o m m e n s u r a t e wi th exper ience 
and background . S e n d r e s u m e s to: Bay O r ­
thopedic Serv ices , Inc . , 790 Wes t Ches tnu t 
S t ree t , Brockton , M A 02401 ; (617) 5 8 6 - 7 7 0 0 . 



Dynamic Knee-Brace N e w P r o d u c t 

— Japanese Patent, Design Registration, Trademark Registration and U-S-A Patent — Being-Applied for. 

(Product Name) P a t e l l a r B a n d 
(Model No.) 703N ( P . B . - R . L . ) 

Size S M L 
Peripheral Dia. 
of Knee Joint (cm) 3 0 - 3 4 3 5 - 3 9 4 0 - 4 4 

(Applicable to both left and right knees) 

Anatomy Physiology Support 
N A K A M U R A B R A C E C o . , L T D . 
OHMORI OHDA TEL NATIONAL 08548. 9. 0231 
SHIMANE 6 9 4 - 0 3 JAPAN INTERNATIONAL + 8 1 . 8548. 9. 0231 



Minerva Cast—Historical Perspective 
Minerva casts have been used for years to 
mmobilize the cervical spine. While providing 
excellent immobilization, the cast was hot, heavy 
and uncomfortable. 

Comfortable Immobilization 
The Minerva Cervical Brace weighs a scant 33 
Dunces and encompasses the occiput, mandible, 
jpper thorax and forehead. 

Soft velour is used as an interface between mf V I 
aody jacket and skin. The open cell foam liner 
allows the jacket to "breathe" and remain cool 
against the patient's skin. The brace may thus be 
/vorn for extended periods of time with little 
discomfort. 

All velour material is attached to the 
polyethylene superstructure with Velcro* for easy 
emoval when fitting or cleaning the brace. 

Easy Application and Fitting 
The Minerva Cervical Brace consists of a 
are-fabricated, flexible polyethylene body jacket 
with reinforced aluminum anterior and posterior 
jprights. For easy fitting, and to correctly unload 
he spine, overall height adjustment points may 
ae quickly set according to prescribed treatment, 
"he body jacket is easily contoured to patient 
anatomy and firmly attached with an "over the 
houlder" suspension strap system. 

ndications 
Tie Minerva Cervical Brace immobilizes the 
:ervical spine from C1 to T1 and may be used 
aost-surgically including post-halo applications for 
evere cervical lesions. A circumferential head 
>and provides additional control of flexion, 
jxtension and rotation. 

986, Uniled States Manulacturing Co. 

U.S.M.C. Product Number: A19-300-00RG 

Features 
• L i g h t w e i g h t — 3 3 o u n c e s c o m p l e t e 
• C o m f o r t a b l e — V e l o u r - c o v e r e d , o p e n - c e l l l i n e r 

" b r e a t h e s " f o r p a t i e n t c o m f o r t e v e n d u r i n g l o n g p e r i o d s 
o f r e h a b i l i t a t i o n . 

• Easy to Adjust a n d F i t — o n e s i z e f o r a l l a d u l t p a t i e n t s . 
• Compat ib le with Tracheotomy Procedures—50 m m 

d i a m e t e r a p e r t u r e p r o v i d e d i n a n t e r i o r u p r i g h t . 
• Circumferential Head B a n d — i n c r e a s e s c o n t r o l o f 

f l e x i o n - e x t e n s i o n - r o t a t i o n a n d m a i n t a i n s i m m o b i l i t y 
w h e n m a n d i b u l a r p l a t e is r e m o v e d . 

I S I • 
1 1 S I I 
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 

C \ 



CD. Denison 

Two Poster Cervical Collar 
The C D . D E N I S O N T W O P O S T E R CERVICAL C O L L A R was o r ig ina l l y des igned as a post -

cervical fus ion or thosis . 

The basic design features r ig id mand ibu la r -occ ip i t a l pad connec to rs w i t h safety latches. 

This i nnova t i on permi ts a m o r e pos i t ive con t ro l o f the head and cervical sp ine than is 

p r o v i d e d w i t h f lex ib le-s t rao type connec to rs . 

T i m e has p roven the va lue o f the 

C D . D E N I S O N T W O P O S T E R 
CERVICAL C O L L A R , no t on l y as a post-

ope ra t i on suppor t , b u t also in non-surg ica l 

app l i ca t i on , w h e n a m o r e pos i t ive 

pos i t i on ing con t ro l is desirable. 

The C D . D E N I S O N T W O P O S T E R 
CERVICAL C O L L A R w i t h thorac ic 

ex tens ion possesses all the qual i t ies o f the 

basic T w o Poster. In a d d i t i o n , it p rov ides 

an even greater s tab i l i z ing suppo r t o f the 

cervical and uppe r thorac ic spine. 

C D . D e n i s o n O r t h o p a e d i c A p p l i a n c e C o r p . 
2 2 0 W . 2 8 t h STREET • B A L T I M O R E , M D 2 1 2 1 1 • (301) 2 3 5 - 9 6 4 5 

The C D . Denison T w o Poster Cervical Collar is avai lable 
t h r o u g h y o u r local o r tho t i s t on request. 



Prosthetic Socks Since 1923 By KNIT-RITE 
And Now... 

The KNIT-RITE 

Taper Kn i t , Ful l F a s h i o n S t o c k S i z e s a n d M a d e to M e a s u r e 

The full fashion, taper knit, construction insures propor­
tion fit and compression, with greater pressure distally. 
Use of core construction yarn results in a softer fabric, 
better fit and permits stretch over the compression 
range. The Knit-Rite Stump Shrinker better accom­
modates irregularities and may be tailored or altered 
to meet special fitting problems. 

Double Taper** 
Fashion knit with gradual taper distally, flaring to a wide 
top. The mid-point flat width of the "Double Taper" model 
is slightly less than the corresponding mid-point flat width 
of the regular taper model. 

Unique 
Construction 
Made from Avril rayon Lycra®/ 
spandex core yarn. Softer, 
more comfortable, easy to put 
on, and may be machine 
washed and dried, (warm 
temperature, no bleach). 
'Compression when fitted 
according to directions for 
heavy compression stump 
shrinkers. Direct pressure 
reading on CDC 250 instru­
ment calibrated to a man­
ometer. Bladder type mea­
suring devices may read as 
much as 15-20mm Hg higher, 
for the same pressure, due to 
distension of the elastic fibers 
over the bulge of the bladder. 

Heavy Compression (green top) 25-30mm Hg at 50% 
stretch 
Medium Compression (gray top) 10-15mm Hg at 50% 
stretch 
CAUTION: Compression proximally should not be 
greater than compression distally. 

*15-20mm Hg 
Proximal Pressure 

Proportioned 
Compression 

*25-30mm Hg 
Distal Pressure 

R o u n d e d S h a p e a n d E l a s t i c t o t h e V e r y 
E n d A s s u r e s C o m p r e s s i o n a n d B e t t e r 
C o n t r o l D i s t a l l y 

SPECIFY THE KNIT-RITE S t u m p S h r i n k e r " a n d 
C o m p a n i o n P r o d u c t s 
• S U P E R - S O C K ® 100% fine virgin wool, easy care pros­

thetic sock resists shrinkage and felt ing. Consistent 
through its life. 

• P P / L S O F T - S O C K ® made from Polypropylene/Lycra®. Dry 
because it wicks moisture. May be worn as a liner, filler, 
or spacer. 

• P R O S T H E T I C a n d O R T H O T I C S O C K S in other fibers 
include Super-Sock® "Old-Style" wool, Orion/Lycra® poly­
propylene/Lycra®, cotton, silkolene. 

Available From Prosthetic Facilities Nationwide 

2020 GRAND AVENUE • RO. BOX 208 • KANSAS CITY, MISSOURI 64141 
(816) 221-5200 • TOLL FREE (800) 821-3094 • TWX#9107710513 • CABLE CODE: KNIT-RITE 
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American Orthotic and Prosthetic Association 
717 Pendleton Street 

Alexandria, VA 22314 


