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ORTHOSIL Silicone Gel - OTTO BOCK Application Technique 

O R T H O P E D I C INDUSTRY I N C . 
UNITED STATES OF AMERICA 

4130 Highway 55 
MINNEAPOLIS/Minnesota 55422 
Telephone (612) 521-3634 
Telex 2 90 999 

OTTO BOCK has improved the fabrication technique for socket 
liners using ORTHOSIL Silicone Gel: 
• Higher viscosity allows easier processing and more thorough 

saturation. 
• High tear strength; increased durability. 
• Mixing of the two ORTHOSIL types allows individual deter

mination of the density. 
The ORTHOSIL product line includes: 
61 7H43 ORTHOSIL Silicone Gel for the fabrication of soft insert liners 
61 7H44 ORTHOSIL Silicone Gel for the fabrication of pads and distal end-bearing 

cushions; available in 900-gram and 4600-gram containers. 
61 7H45 ORTHOSIL Catalyst for 61 7H43 and 61 7H44; available in 100-gram and 

1000-gram containers 
61 7Z19 ORTHOSIL Pigment Paste (Caucasian); available in 90-gram tubes. 
623T13 Elastic Stockinette, specialized for use with the ORTHOSIL Silicone Gel; 

available in 10 cm and 15 cm widths 
519L5 ORTHOSIL Parting Agent; available in 400-gram spray cans 
617H46 ORTHOSIL Bonding Agent; available in 90 ml tubes. 
61 7H47 ORTHOSIL Stabilizing Agent for the fabrication of ORTHOSIL paste; available 

in 100-gram containers. 
636K11 ORTHOSIL Adhesive; available in 25-gram bottles. 

© OTTO BOCK 08 1984 
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lie some 
paying more attention to 
prostheses cosmetics... 
IPOS successfully 
pioneered and 
developed a better 
fitting, lightweight 
modular system 
for geriatrics. 

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, NY. 14092 
1-800-626-2612 

IPOS CANADA 
7 Boswell Street - Box 321 
SIMCOE, Ontario N3Y 4L2 
1-800-265-8033 
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Meetings and Events 
Please notify the Nat iona l Headquarters immediate ly concerning all meet ing dates . It is 
important to submit meet ing not ices as early as poss ib le . In the case of Regional Meet ings , 
y o u must c h e c k wi th the Nat ional Headquarters prior to conf irming date to avoid conflicts 
in schedul ing . 

1985 
O c t o b e r 1 5 - 2 0 , A O P A A n n u a l Na t iona l 

A s s e m b l y , T o w n and Coun t ry Hote l , S a n 
D i e g o , Cal i fornia . Contac t : A O P A N a 
t ional Headquar t e r s , 7 0 3 - 8 3 6 - 7 1 1 6 . 

O c t o b e r 2 2 - 2 4 , S e c o n d In terna t ional C o n 
ference o n Rural Rehab i l i t a t i on Tech
no log i e s , U n i v e r s i t y o f Nor th Dako ta , 
G r a n d Forks , Nor th Dakota . Contac t : 
I C R R T Headquar t e r s , B o x 8 1 0 3 , U n i v e r 
s i ty S ta t ion , G r a n d Forks , Nor th Dako ta 
5 8 2 0 2 ; tel. 701 -777 -3120 . 

O c t o b e r 3 1 - N o v e m b e r 1 , T h e 1985 Na
t iona l Spor t s P ros the t i c s /Or tho t i c s S y m 
p o s i u m , B a y v i e w Hol iday Inn , San ta 
M o n i c a , Cal i fornia . Contac t : T i m Staa t s , 
CP, U C L A P O E P , R o o m 2 2 4 6 , R e h a b i l i 
ta t ion C e n t e r , 1000 Vete ran A v e n u e , Los 
A n g e l e s , Cal i fornia 90024 ; tel. 2 1 3 - 8 2 5 -
6 3 4 1 . 

N o v e m b e r 2 , M i d w e s t Chap t e r o f the 
A c a d e m y Fall C o n t i n u i n g S e m i n a r . 

N o v e m b e r 2 - 3 , L o w e r Ext remi ty Pros 
the t ics Upda te , Holy Cross Hospi ta l , 
Fort Lauderda le , F lor ida . Contac t : Es ther 
S. D u r b a n o , P rog ram Coord ina to r , P h y 
sical M e d i c i n e and Rehab i l i t a t ion Se r 
v i c e s , H o l y Cross Hospi ta l , 4725 N . F e d 
eral H ighway , P .O . Box 23460 , Fort Lau
derda le , Flor ida 33307 ; tel. 3 0 5 - 7 7 1 - 8 0 0 0 . 

N o v e m b e r 8 - 9 , A L o w e r L i m b Pros the t ic 
S y m p o s i u m Cl in ica l Front ie rs , Featur
i ng Ivan L o n g , C P ; Dale Berry , C P ( C ) ; 
J o h n M i c h a e l , C P O . S p o n s o r e d b y D u k e 
Un ive r s i t y Med ica l Cen te r , Depa r tmen t 
o f Pros the t ics a n d Or tho t i c s . Contac t : 
J o h n M i c h a e l , C P O , Di rec tor , Dep t . o f 
Pros the t ics and Or tho t i c s , B o x 3885 , 
D U M C , D u r h a m , Nor th Caro l ina 27710 . 

N o v e m b e r 1 3 - 1 5 , H o s m e r Electr ic C o m 
p o n e n t s S e m i n a r / W o r k s h o p D a l l a s . 
Contac t : Ca the r ine W o o t e n , H o s m e r 

Corp . , 561 D i v i s i o n S t . , C a m p b e l l , Ca l i 
fornia 9 5 0 0 8 , T e l e p h o n e (408) 3 7 9 - 5 1 5 1 . 

N o v e m b e r 1 5 - 1 6 , A m e r i c a n A c a d e m y o f 
Or tho t i s t s and Pros the t i s t s C o n t i n u i n g 
5 - 8 5 , " P o w e r e d L i m b P r o s t h e t i c s , " 
D o w n t o w n H o l i d a y I n n , A t l a n t a , 
Georg i a . 

N o v e m b e r 1 5 - 1 7 , M e d i t h o n ' 8 5 , mul t id i s -
c ip l inary s e m i n a r devo ted to runn ing 
in ju r ies , Ho te l In t e rcon t inen ta l , S a n 
D i e g o , Cal i forn ia . Contac t : M e d i t h o n 
' 8 5 , P .O. B o x 8 9 , J ackson , M i c h i g a n 
49204 . 

N o v e m b e r 1 8 - 1 9 , S e c o n d European C o n 
ference o n Resea rch in Rehab i l i t a t i on , 
Dusse ldorf , Federa l R e p u b l i c o f Ger 
many. Contac t : Confe rence-Secre ta r i a t 
Prof. K . A . J o c h h e i m , Rehab i l i t a t i ons -
zen t rum der Unive r s i t a t zu Ko ln , L in -
derburger Al lee 4 4 , D - 5 0 0 0 Koln 4 1 , Fed 
eral R e p u b l i c o f G e r m a n y ; Tel . 02 2 1 -
4 7 8 5 0 1 2 . 

D e c e m b e r 3 - 6 , "Creden t i a l i ng Rev i s i t ed 
Pract ical A p p r o a c h e s to Fami l ia r P r o b 
l e m s , " Nat ' l . C o m m . for Heal th Cert ify
ing A g e n c i e s , 9 th A n n u a l M e e t i n g , Mar 
riott M a r q u i s Ho te l , N e w York , N e w 
York. 

D e c e m b e r 6 - 8 , " T h e Ger ia t r ic Foot : A 
Mul t i -Di sc ip l ina ry A p p r o a c h , " Dept . o f 
Fami ly Prac t ice , Div. o f Podiatry, Univ . 
of Texas Hea l th S c i e n c e C e n t e r at S a n 
A n t o n i o . Contac t : M e d . Schoo l C o n 
t inu ing Ed . Se rv i ce s , U T H S C S A , 7703 
Floyd Cur l Dr ive , S a n A n t o n i o , Texas 
7 8 2 8 4 ; tel . 5 1 2 - 6 9 1 - 6 2 9 5 . 

1986 
J a n u a r y 2 0 - 2 6 , H A N D E X ' 8 6 , C h i n a ' s First 

Na t iona l Ca re for the H a n d i c a p p e d 
E x h i b i t i o n , Mi l i t a ry M u s e u m , B e i j i n g , 
Peop le ' s R e p u b l i c o f C h i n a . Contac t : 
Harry L e p i n s k e , In ternat ioal Marke t ing 
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Serv i ce s L td . , C h i n a In te rna t iona l Trade 
C e n t r e , 1719 S. C l in ton S t ree t , C h i c a g o , 
I l l inois 6 0 6 1 6 ; tel . 3 1 2 - 5 9 3 - 2 4 6 2 . 

J a n u a r y 2 7 - F e b r u a r y 2 , A c a d e m y A n n u a l 
M e e t i n g and Sc ien t i f i c S e m i n a r , M G M 
Grand , Las Vegas , Nevada . Contac t : 
A c a d e m y Nat iona l Headquar te r s : 7 0 3 -
8 3 6 - 7 1 1 8 . 

F e b r u a r y 2 0 - 2 5 , A m e r i c a n A c a d e m y o f 
O r t h o p e d i c S u r g e o n s A n n u a l M e e t i n g , 
N e w Or l eans , L o u i s i a n a . 

M a r c h 2 - 5 , 3rd I s rae l -Scand inav ian R e 
h a b i l i t a t i o n S e m i n a r , " I S R A S C A N : 
W o r k for D i s a b l e d A d u l t s , " Ei la t , Israel . 
Contac t : Israel Rehab i l i t a t ion Soc ie ty , 18 
Dav id Elazar Street , Tel A v i v 6 1 9 0 1 , 
Israel . 

March 1 3 - 1 5 , Amer i can A c a d e m y of O r -
thot i s t s and Pros the t i s t s C o n t i n u i n g 
Educa t ion Confe rence 1-86, " S p i n a l and 
Sea t ing O r t h o t i c s , " B i r m i n g h a m , Ala
bama . 

Apri l 8 - 1 1 , Pacif ic R i m Confe rence , Inter
cont inen ta l Hotel , M a u i , H a w a i i . 

A p r i l 9 - 1 2 , A m b u l a t o r y S u r g e r y i n 
1 9 8 6 — W h a t ' s H a p p e n i n g Now. Free
s t and ing A m b u l a t o r y Surge ry Assoc i a 
t ion , B o s t o n Marr io t t C o p l e y P l ace , 
Bos ton , Massachuse t t s . Contac t : 7 0 3 -
8 3 6 - 8 8 0 8 . 

Apri l 1 0 - 1 2 , N e w Eng land Chap t e r o f the 
A c a d e m y Spr ing S e m i n a r , D u n f e y Ho
tel , H y a n n i s , Massachuse t t s . Contac t : 
E . Janu la i t i s , C P O , tel. 6 1 7 - 5 8 6 - 7 7 0 0 . 

April 1 2 , Midwes t Chap te r o f the A c a d e m y 
Spr ing C o n t i n u i n g Educa t ion Seminar / 
Soc ia l Even t . 

Apri l 1 7 - 2 0 , A O P A R e g i o n IV A n n u a l 
M e e t i n g , O r l a n d o , Flor ida . 

M a y 1 6 - 1 7 , A m e r i c a n A c a d e m y of Or 
thot is t s and Pros the t i s t s C o n t i n u i n g 
Educa t ion Confe rence 2 - 8 6 , " D i s a r t i c u 
lat ion P r o s t h e t i c s , " A n n A r b o r , M i c h i 
gan. 

M a y 2 8 - 3 0 , S . M . D insda l e In te rna t iona l 
Confe rence o n Rehab i l i t a t i on , "Towards 
the 21s t Cen tu ry , " hos t ed b y the Roya l 

O t t a w a Reg iona l Rehab i l i t a t i on Cen t r e , 
505 S m y t h R o a d , O t t a w a , O n t a r i o K 1 H 
8 M 2 . Contac t : Educa t ion Dep t . tel. 6 1 3 -
737 -7350 , ext . 6 0 2 . 

M a y 2 9 - J u n e 1, A O P A R e g i o n V A n n u a l 
M e e t i n g . 

J u n e 6 - 8 , A O P A R e g i o n I X , C O P A , and the 
Cal i fornia 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 M e e t i n g , N e w p o r t 
B e a c h Marr io t t , N e w p o r t B e a c h , Ca l i 
fornia . 

J u n e 1 1 - 1 4 , A O P A R e g i o n s VII , VI I I , X , a n d 
XI C o m b i n e d A n n u a l M e e t i n g , A l a m e d a 
Plaza , K a n s a s Ci ty , Mis sour i . 

June 1 9 - 2 2 , AOPA R e g i o n V I and A c a d e m y 
M i d w e s t Ch ap t e r C o m b i n e d A n n u a l 
M e e t i n g , L a k e l a w n L o d g e , De lavan , 
W i s c o n s i n . 

July 1 8 - 1 9 , A m e r i c a n A c a d e m y o f O r -
tho t i s t s a n d P ros 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 3 - 8 6 , " S p i n a 
B i f i d a , " C i n c i n n a t i , O h i o . 

A u g u s t 5 - 7 , C a n a d i a n A s s o c i a t i o n o f 
Pros the t i s t s and Or tho t i s t s b i - annua l 
na t iona l conven t ion , Wor ld Trade C e n 
tre , Hal i fax, N o v a Sco t i a , Canada . C o n 
tact: Nov ia Sco t i a Rehab i l i t a t i on C e n 
t re , O r t h o t i c s / P r o s t h e t i c s U n i t , 1341 
S u m m e r S t ree t , Hal i fax, N o v a Sco t i a 
B 3 H 4 H 4 , Canada . 

S e p t e m b e r 1 9 - 2 0 , A m e r i c a n A c a d e m y of 
Or tho t i s t s a n d Pros the t i s t s C o n t i n u i n g 
Educa t ion Confe rence 4 - 8 6 , " P o w e r e d 
L i m b P r o s t h e t i c s , " N e w i n g t o n , C o n 
nect icut . 

October 2 4 - 2 5 , A m e r i c a n A c a d e m y o f 
Or tho t i s t s and 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 , " L o w e r 
L i m b P ros the t i c s , " Kansas Ci ty , M i s 
sour i . 

N o v e m b e r 4 - 9 , A O P A Annua l Na t iona l 
A s s e m b l y , Marr io t t ' s Or lando Wor ld 
C e n t e r , O r l a n d o , F l o r i d a . C o n t a c t : 
A O P A Nat iona l Headqua r t e r s , 7 0 3 - 8 3 6 -
7 1 1 6 . 
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1987 
J a n u a r y 22 -27> A m e r i c a n A c a d e m y o f O r 

thopaed ic S u r g e o n s , A n n u a l M e e t i n g , 
S a n Franc i sco , Cal i fornia . 

Feb rua ry 15 - 2 2 , A c a d e m y A n n u a l M e e t i n g 
and Scient i f ic S e m i n a r , Hyat t R e g e n c y 
T a m p a , T a m p a , F l o r i d a . C o n t a c t : 
A c a d e m y Nat iona l Headquar te r s , 703 -
8 3 6 - 7 1 1 8 . 

J u l y 5 - 1 0 , In te rna t iona l Confe rence on 
Disab i l i ty Educa t ion , J e rusa l em, Israel . 
Contac t : Israel Rehab i l i t a t i on Soc ie ty , 18 
D a v i d Elazar St ree t , Tel Av iv 6 1 9 0 1 , 
Israel. 

J u l y 1 2 - 1 6 , In terna t ional Confe rence of 
Rehab i l i t a t i on Journa l i s t s , J e rusa lem, I s 
rael. Con tac t : Israel Rehab i l i t a t i on S o c i 
e ty , 18 D a v i d Elazar S t ree t , Tel Av iv 
6 1 9 0 1 , Israel . 

S e p t e m b e r 2 1 - 2 7 , A O P A A n n u a l Nat iona l 
A s s e m b l y , Hyat t R e g e n c y Hote l , S a n 
Franc i sco , Cal i fornia . Contac t : A O P A 
Nat iona l Headquar t e r s , 7 0 3 - 8 3 6 - 7 1 1 6 . 

1988 
O c t o b e r 2 5 - 3 0 , A O P A A n n u a l Nat iona l 

A s s e m b l y , She ra ton W a s h i n g t o n Hote l , 
W a s h i n g t o n , D . C . Contac t : A O P A Na
t ional Headquar t e r s , 7 0 3 - 8 3 6 - 7 1 1 6 . 

1989 
O c t o b e r 2 - 8 , A O P A A n n u a l Na t iona l A s 

s e m b l y , M G M G r a n d H o t e l , R e n o , 
Nevada . Contac t : A O P A Nat iona l H e a d 
quar ters , 7 0 3 - 8 3 6 - 7 1 1 6 . 

Plastazote®... 
CUSTOM FOAM MOULDERS... 

AND FABRICATORS 
We supply 

sheets any size and thickness mould & die cut 
to your specifications 

Fabricators of Ethafoam and Trocellen 
For additional information contact: 

INDUSTRIES INC. 
101 Jardin Drive, Unit 14-17 Concord, Ontario L4K 1X6 
Telephone: Concord (416) 669-6616 / Toronto 665-1449 Telex: 06-964720 
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NEWS 

P E L Supply C o . , 4 6 6 6 Manufacturing Rd., Cleve. , OH 4 4 1 3 5 Orthot ic and Prosthet ic P a r t s and Supplies 

AHPlast 
Recommended for 
Motion Restriction 
AliPlast is an improved smooth surface 
orthopedic material. The AliPlast 
series is thermoplastic and comes in 
two stiffnesses and a selection of 
thicknesses. Like AliMed Foam, they 
have exceptional energy absorption 
and may be quickly molded to body 
contours when heated They are 
generally recommended for use where 
motion restriction rather than im
mobilization is required. AliPlast 4E 
will form at room temperature which 
makes it ideal for sandal and shoe 
linings for the arthritic and diabetic. 4E 
is available in 1/8", 1/4", 1/2", 3/4" and 
1" thick sheets, each 36" by 24". 

AliPlast 6A is a stiff material useful in 
splinting. This new material has been 
used in hand and arm splinting and 
wherever semi-rigid restraint is de
sired. AliPlast 6A is available in 1/8" 
and 1/4" sheets and is considerably 
stiffer than 4E. 6A is often used in 
conjunct ion with Foam or 4E to 
provide a composite, soft on one side, 
stiff on the other. 

Extra firm AliPlast 10 is .110" thick. It 
is used for P T S liners. 

ORTHOFLEX™ 
ELASTIC 
PLASTER 

BANDAGES 
O R T H O F L E X ' " ELASTIC PLASTER 
BANDAGES are ideal for hard-to-cast 
procedures such as post-amputation 
and, because they conform well to 
body contours and bony prominences, 
O R T H O F L E X Elastic Plaster Band
ages make an excellent initial layer for 
any cast. O R T H O F L E X Elastic Plaster 
Bandages are manufactured with a 
rubber-elastic fabric instead of regular 
gauze or crinoline. No tucking is 
necessary, and inner surface ridges 
can be minimized. 

Plastazote's 
Many Uses Depend 

Upon Thickness 
And Density 

Plastazote is a closed cell foamed 
polyethylene sheet, crossed-linked by 
irradiation so that it has unique 
properties unlike those of any other 
splinting material. It becomes malle
able and auto-adhesive in dry heat 
(140°). When set, it is strong and 
resilient, extremely light, shock ab
sorbing and of a soft, smooth texture. 
It is non-toxic, inert and resistant to 
strong acids, alkalis and solvents. It 
has low flammability. Plastazote resists 
wetting and is easily cleaned. When 
cool, it is easily cut, pared or sanded to 
shape; it may be punched or drilled. 

The 1/4" thick Plastazote is good for 
toe padding or support, or soft packing 
laminating technique. The 1/2" thick is 
often used for wrist or forearm 
support, as well as cervical collars. It 
can also be a pressure point protector. 
Unlaminated jackets, leg supports and 
full arm supports are often made with 
3/4" Plastazote and the 1" is used in 
orthopedic footwear for shoe insoles. 
Plastazote is available in medium, firm 
and rigid densities. 

How to 
Order 
Call PEL TOLL FREE at 1-800-321-1264 
In Ohio, call collect 216-267-5775 

PEL has a complete supply of 
orthotic and prosthetic parts in 
stock and ready for immediate 
delivery. 

Get them faster from ... 

SUPPLY CO. 
Orthotic & Pro.theiir Parta & Supplies 

AQUALITE™ IS A 
WATER 

RESISTANT 
PROSTHESIS 

The AquaLite'" Prosthesis Kit is a 
complete kit for fabricating a light
weight, water res i s tan t , positive 
molded prosthesis. USMC's AquaLite™ 
will allow your patients to participate 
in any activity that may otherwise wet, 
dampen or soil a definitive prosthesis. 
It may also be used to fabricate an 
ultra light geratric prosthesis, an inter
mediate or transfer prosthesis , a 
walking aid or as an immediate post 
operative prosthesis. Water sports, 
showering and hot tub/spa activities 
are some of the most popular uses of 
the AquaLite™ Prosthesis Kit. 

Pelite Is Used 
Wherever Padding 

Is Needed 
Pelite is available in a light weight foam 
sheet of polyethylene which is used 
wherever padding is needed. It is a 
thermo plastic which is clean white in 
color , soft and non-allergenic. It 
thermobonds to polyethylene and 
polypropylene in vacuum-forming or 
drape molding. 

Pelite is available in extra firm, firm, 
medium and soft densities. There are 
a variety of thicknesses, from 1/8" to 
as much as 3/4" thick. Pelite is either 
perforated, non-perforated, ventilated 
or laminated. For any further infor
mation on Pelite, call PEL Supply. 



Reader's Forum 
It is w i t h some e m b a r r a s m e n t that w e 

he re at Orthotics and Prosthetics m u s t d is 
close that w e are at fault for the recent con
fusion regarding the article pub l i shed in 
this journa l (Vol. 3 8 , No . 3 ) , " A N e w O r 
thos i s for F ixa t ion o f the Cervical S p i n e — 
F r o n t o - O c c i p i t o - Z y g o m a t i c - O r t h o s i s . " 

Af te r c o m m u n i c a t i o n w i t h M e s s r s . 
Nakamura , et . a l . , it w a s learned that in 
deed a b i b l i o g r a p h y w a s submi t t ed , ye t 
w a s not inc luded at the e n d o f the p u b 
l i shed ar t icle . T h e b ib l i og raphy , w h i l e 
s u b m i t t e d w i t h t he m a n u s c r i p t , w a s 
s o m e h o w over looked and no t pub l i shed . 
Th i s is an unfor tunate error, and , thank
fully, a rarity. I w o u l d at th is t ime l ike to 
m a k e a formal apology to M e s s r s . Naka 
mura , et. al. and Dr . R u b i n , et . al . 

W e at Orthotics and Prosthetics wou ld l ike 
to p ledge our r e n e w e d efforts to prevent 
any further o m m i s s i o n s and to p resen t a 
m o r e error-free journa l in the future. T h e 
omi t t ed b ib l i og raphy appears to the r ight . 

T h e Edi to r 

Refe rences for " A N e w Or thos i s for the 
Fixa t ion of the Cervical S p i n e — F r o n t o -
O c c i p i t o - Z y g o m a t i c - O r t h o s i s , " Orthotics 
and Prosthetics, Vo lume 3 8 , N u m b e r 3: 

E d m o n s o n , A . S . : " S p i n a l O r t h o t i c s , " 
Orthotics and Prosthetics, 3 1 , 3 1 - 4 2 , 1977. 

2 J o h n s o n , R . M . , e t a l . : "Cerv ica l o r tho
s e s , " / . Bone and Joint Surg., 5 9 , 3 3 2 - 3 3 9 , 
1977. 

3 R u b i n , G . , et al . : " A n occ ip i to -zygo-
mat ic cervical or thos is de s igned for emer 
gency u s e , " Bulletin of Prosthetics Research, 
1 0 - 2 9 , 5 0 - 6 4 , Sp r ing , 1978. 

4 W i l s o n , C . L . , e t al . : " A n e w non - inva 
s ive Halo o r thos i s for immob i l i za t i on of 
the cervical s p i n e , " Orthotics and Prosthet
ics, 3 2 , 1 6 - 1 9 , 1978. 

HAVE YOU SEEN THE FILM 
ALL BY 

MYSELF 
An award-winning film about Hands Free 
Ambulation for the Paraplegic Child 

For: Parents 
Teachers 
BD Clinic Staff 

For information on film rental, the parapodium and 
the training manual , call or write: 

Birth Defects Center 
University of Rochester Medical Center 
Rochester, N.Y. 14642 
( 7 1 6 ) 2 7 5 - 2 9 8 9 



Methyl me thacry late Acrylic 
Plastic for Prosthetic and 
Orthotic Applications 

A two part plastic compound that is 
quicker, cleaner and more efficient to 

work with than polyester resin stiffened 
with Swlka Flee or mlcroballoons. Rapidcure 

•'- can be "Maggy pigmented with standard pros
thetic ptgaMttta and nixed to a wide range of con

sistencies for various applications. As it sets up it 
Increases in stiffness to a putty-like state and can be 

readily smoothed and feathered into the base surface with 
fingertips or a small brush. Methyltnethacrylate compounds 

have undergone extensive clinical tests as described in: 
"Prosthetic Applications of Methylmethacrylate Acrylic Plastic" 

Hornbeck, Boryk, Staats . Orthotics Prothetics, Vol. 35, No.4. 
(reprints available by request from us). 

SUGGESTED APPLICATIONS 
1. Mount s o c k e t s on a b lock 
2. Repair c racks or surface defects 

in socke t s 
3. Set valve hous ings 

Extend, reinforce, or flare 
laminated br ims 
Modify internal con tour s o f 
s o c k e t s 
Se t t ing jo in t s or o ther metal parts 
on s o c k e t s 

7. Posting arch suppor ts 
8. Mounting the subta lar jo in t o f the 

Durr-f illauer Lively Ankle J o i n t 
Assembly 

9 . f abr ica t ing the lug moun t s o f the 
Thorac ic Suspens ion J a c k e t 



Hot Air to 600° C. 

Leister fabrication equip
ment for plastics offers the 
most complete line to the 
prosthetics and orthotics 
field 

Call or write for free brochure 47AOP. 
brian r. white c o m p a n y , inc . 
313 henry station road 
ukiah. ca 95482-9990 
(707) 462-9795 

one industrial way w, bldg e 
eatontown, nj 07724-9998 
(201) 544-1212 

ditftribuior'it inquiries invited LEISTER 

LEATHER 
SPECIALISTS 

A QUALITY PRODUCT 
REQUIRES 

QUALITY MATERIALS 

For free information 
and 

Samples 

Toll Free: (800) 4 2 3 - 2 3 2 9 
California: (800) 4 4 1 - 4 6 0 0 

601 W. Vine St., Glendale, CA 9 1 2 0 4 
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J TWO-POST ORTHOSIS for stabil izing 
cervical and upper thoracic regions. 

Spinal orthoses are our only product. They are only 
available through ethical d ispensing orthotists. Because 
of this we have the motivation and the skill to provide 
you with the highest quality orthoses possible for max
imum acceptance by your doctors and patients. And we 
back you up with 24-hour delivery of your prescript ion 
orders anywhere in the country. Plus, we have a price 
structure to make our service m ^ 
your most profi table way to mf MjOt^WCkSk 
ill prescr ipt ions. Florida Brace — ^ 

Corporat ion, P.O. Box 1299, KfSfcCG 
Winter Park, Florida 32789. TT-

Corporation 



New Orthosis for Treatment of 
Hemiplegic Shoulder Subluxation 
Joseph Brudny, M.D. 

INTRODUCTION 
H e m i p l e g i a , resul t ing from s t roke , h e a d 

t rauma o r cerebra l palsy, cons t i tu tes the 
l ead ing cause o f ch ron ic d i sab i l i ty and fi
nanc ia l ha rdsh ip in t he U n i t e d Sta tes . O v e r 
5 0 0 , 0 0 0 n e w cases o f s troke are repor ted 
each year , and at least one- th i rd of these 
pa t ien t s are w a g e earners . Effect ive re
hab i l i t a t ion o f m o t o r defici ts related to 
b ra in insul t s is obv ious ly an impor tan t 
p r o b l e m facing hea l th profess ionals . 

A m b u l a t i o n i n h e m i p l e g i a usual ly de
p e n d s o n s tab i l i ty o f the foot a n d ankle . In 
th is respec t , the or thot ic con t r ibu t ion o f 
res tor ing m o b i l i t y in h e m i p l e g i c pa t ien t s 
is a m o s t s igni f icant o n e . T h e ankle-foot 
orthosis (AFO) stabilizes the weight-bear
i ng part of the lower l i m b a n d m a k e s am
bu la t ion pos s ib l e , in u p to th ree ou t of four 
pa t ien ts . 

In s tark cont ras t , on ly o n e out o f f ive 
h e m i p l e g i c pa t ien ts e n d s u p hav ing a n y 
use o f the uppe r l i m b , f requent ly b e c a u s e 
o f loss o f shou lder funct ion. T h e funct ion 
o f t he shou lder jo in t is to p rec i se ly pos i t ion 
the a rm in space in o rder to al low self-care 
and man ipu l a t i on o f the e n v i r o n m e n t b y 
the forearm a n d h a n d . 1 W h e n shou lde r 
sub luxa t ion , p resen t i n m o r e than o n e -
thi rd o f hemip l eg i c pa t i en t s , compl ica tes 
the cour se , t he recovery rate drops to ze ro 
as a rule . 

HEMIPLEGIC SHOULDER 
SUBLUXATION 

T h e sub luxa t ion o f the shou lder in 
h e m i p l e g i a is due to a decrease o f cerebra l 
control ove r the pa t te rned and coord ina ted 
in terac t ion o f musc le s control l ing the p o 
s i t ion a n d m o v e m e n t o f the scapula and 
h u m e r u s , w i th the resul t that spas t ic m u s 
cles tilt the scapula laterally and pare t ic 
musc le s con t r ibu te to unsea t ing o f t he hu 
meral head from the g l eno id fossa . Pa in 
and reflexive spread o f spas t ic i ty invar i 
ab ly result from a t t empted m o v e m e n t , a n d 
the recovery of shou lder funct ion lags b e 
h i n d that o f the e l b o w and w r i s t . 2 

Conven t iona l the rapy is usual ly o f little 
u se . M o s t pa t ien t s , therefore , are adv ised 
to w e a r a shou lde r s l ing , w h i c h , in fact, 
does no t reduce t he sub luxa t ion n o r re l ieve 
p a i n and , i f any th ing , perpe tua tes the 
l i m b ' s pa thologica l syne rgy p o s i t i o n . 3 

T h e F u n c t i o n a l S h o u l d e r O r t h o s i s 
( F S O ) , + de sc r ibed in th is art icle is a prod
uct o f years of c l in ica l and or thot ic re
search . In radical cont ras t to ava i lab le al
te rna t ives , the F S O reduces shou lder s u b 
luxation, el iminates pain, prevents spread
ing o f spast ici ty, p laces the a rm in a p h y -

+Camp International, Inc. 
109 W. Washington Street, Box 89 
Jackson, Michigan 49201 



s iological pos i t ion o f funct ion (abduc t ion , 
f lexion, and external ro ta t ion) , and al lows 
f reedom of mo t ion of forearm, wr is t , and 
hand , w i th an oppor tun i ty for the i r re
t ra in ing . 

FUNCTIONAL SHOULDER 
ORTHOSIS 

The F S O is m a d e of modula r par ts , 
w h i c h interact dynamica l ly w i t h each 
o ther . 

A s ta in less steel ba l l -and-socket j o in t 
(not un l ike the g lenohumera l j o in t ) is ex
ternally in te rposed b e t w e e n the ches t and 
arm and is a t tached to the torso b y a c o m 
fortable and s turdy foundat ion of pe lv ic 
and thorac ic b a n d s a n d u p r i g h t s . A 
grooved s teel rod threads into the bal l and 
is s imi la r in its role to that o f the humera l 
shaft in m a n . T h e bal l can b e m a d e m o b i l e 
in the socket , g iv ing the humera l rod a 
range o f m o t i o n comparab l e to that of the 
h u m e r u s . T h e ball can also b e locked in any 
pos i t ion wi th the humera l rod a s suming 

the des i red degree of f lexion, abduc t ion or 
ex tens ion (Figure 1 ) . 

A pa i r of cuffs, humera l a n d forearm, 
at tach to the l i m b above and be low the 
e lbow, respect ively. T h e s e are c o n n e c t e d 
by media l and lateral h i n g e d bars fo rming 
an or thot ic e lbow jo in t wi th op t ions of full 
o r partial r ange o f mo t ion or s tab i l i ty at any 
des i red angle . A n a l u m i n u m b lock at
tached to the humera l cuff m o v e s vert ical ly 
ove r the humera l rod a n d also rotates 
a round it , comple t ing the a s sembly o f the 
F S O (Figure 2 ) . 

W h e n the e lbow j o i n t o f the o r thos i s is 
p reven ted from ex tend ing b e y o n d 150° b y 
a stop lock, and the b l o c k is select ively e le 
va ted o n the rod and fixed b y a locking bol t 
in one o f i ts g rooves , a cons tan t p ressure is 
exer ted agains t the upper ulna b y the fore
arm cuff. T h i s p ressure , t ransferred axially 
to the h u m e r u s , r epos i t ions the humera l 
h e a d into the g leno id fossa . T h e lock ing 
bol t , w h e n further t i gh tened in the se lec ted 
groove , wil l s tabi l ize the arm at any de
s i red degree of rotat ion (Figure 3 ) . 

T h e or thos i s is comple te ly modu la r in 
des ign , is avai lable in different s izes , and 
its fit and a s semb ly b y the or thot is t are 
s imple and min ima l ly t ime c o n s u m i n g . 

STUDY OF USEFULNESS OF 
THE FSO 

T h e F S O , in i ts var ious pro to type and 
final s tages , was tes ted o n e igh t ch ron ic 
hemip leg ic pa t ients w i th uni la teral , non
funct ional uppe r l imbs wi th shou lder 
sub luxa t ion . All of the pa t ien ts r eached a 
l imi t in the i r conven t iona l phys ica l ther
apy program, and all we re d i scharged wi th 
advice to w e a r a shoulder s l ing pe rma
nently. 

T h e i r ages ranged from 40 to 69 . F ive 
were m e n and three w e r e w o m e n . F ive pa
t ients w e r e afflicted o n the r ight s ide and 
three on the left. T h e durat ion o f their ill
ness ranged from o n e and one-ha l f years to 
four and one -ha l f years . T h e degree o f 
shoulder sub luxa t ion in a s tand ing pos i 
t ion ranged from 2 2 m m to 8 m m , as deter
m i n e d b y palpat ion and , in s o m e , b y X -
rays . All pat ients had pa in and e x h i b i t e d 

Figure 1. The ball-and-socket joint of the Functional 
Shoulder Orthosis, with humeral rod. 



Figure 2. Hinged forearm and 
humeral cuffs are attached to a 
block which moves vertically 
over the humeral rod and also 
rotates around it. 

Figure 3. The humeral head is maintained in glenoid 
fossa by pressure exerted against upper ulna by fore
arm cuff and transferred axially to the humerus. 

spas t ic i ty wi th syne rg ies and n o voluntary 
cont ro l . 

W i t h the F S O in p lace , the reduc t ion o f 
sub luxa t ion was i m m e d i a t e and comple t e , 
a n d p rov ided total re l ief from pa in , w i th 
p rompt l e s sen ing o f spas t ic i ty i nduced 
f lexion synerg ies . S u c h r e sponse , in all pa
t ien ts , a l lowed a course of neu romuscu l a r 
re -educa t ion , o r t ra in ing o f the pa t ien t for 
vol i t ional control ove r dysfunct ional m u s 
c l e s . 4 

T h e first p h a s e o f t ra in ing w a s con
duc ted in the office a n d was usual ly aug
m e n t e d b y sensory E M G feedback from 
a t t empted or evo lv ing m o v e m e n t . 5 O v e r a 
course averag ing 20 t rea tments of 30 to 45 
m i n u t e s e a c h — g i v e n twice a w e e k — a l l 
pa t ien ts deve loped the ab i l i ty to flex and 
ex t end the forearm in a coord ina ted fash
ion , wi th ex tens ion a ided by the forearm 
cuff counte r -pressure . T h e y also learned to 
relax vol i t ional ly the spas t ic wris t and 
f inger flexors. T w o left h e m i p l e g i c s w i t h 
marked perceptual mo to r difficulties and 
poor mo t iva t ion dec l ined fur ther t ra in ing . 

T h e r e m a i n i n g s ix pa t ien ts were pro
v ided w i t h the F S O and c o n t i n u e d its u se 
as a t ra in ing a id at h o m e w i t h n o further 
sensory augmen ta t i on . T h e i r spouses o r 
a ides rece ived a b r i e f office demons t ra t ion 
o f p roper F S O fi t t ing and were ins t ructed 
regard ing the ex tent and durat ion o f a dai ly 
se l f -executed exerc ise p rogram at h o m e . 
Th i s phase o f t r a in ing lasted four m o n t h s 

on the average , w i t h the pa t ien ts b e i n g 
fol lowed-up i n the phys i c i an ' s office at 
mon th ly in tervals . 

RESULTS 
O n e pa t ien t w i th left h e m i p l e g i a did no t 

p rogress b e y o n d the ini t ia l s tage and dis
con t inued the t ra in ing . T w o pa t ien ts w i th 
r ight h e m i p l e g i a deve loped bu lk , p o w e r , 
and r e sponse to vol i t ion in p rev ious ly 
pare t ic musc le s o f the shou lder g i rdle . T h i s 
led to e l imina t ion o f shou lde r sub luxa t ion 
wi th the ab i l i ty to flex a n d abduc t the a rm 



wi thou t the use o f an or thos is . T h e y also 
re ta ined the abi l i ty to flex, ex tend , pronate 
and sup ina te the forearm, and o n e ac
qu i red the abi l i ty for p r ehens ion and re
lease of var ious ly s i zed and shaped ob jec t s . 
T h r e e pa t ien t s wi th r ight hemip l eg i a w h o 
were no t able to ach ieve cont ro l of the 
shoulder w i thou t w e a r i n g the F S O s imi 
larly l ea rned acqu i s i t ion and release of o b 
jec ts w i th full forearm mobi l i ty . T h e s e 
three pa t ien ts have con t inued us ing the 
or thos is dai ly for a n u m b e r o f b i m a n u a l 
act ivi t ies of daily l iv ing , not pos s ib l e 
o the rwise . T h e therapeut ic usefulness of 
the F S O can b e b e s t i l lustrated b y the re
s p o n s e of o n e of these pa t ien ts . 

CASE HISTORY 
M a r y M . , age 5 1 , a r ight h a n d e d regis

tered nu r se , was first s een two years after 
onse t o f r ight hemip l eg i a and global apha
sia caused b y cerebra l h emo r rh ag e . 

S h e rece ived three m o n t h s of phys ica l 
therapy in a hospi ta l affiliated wi th a med i 
cal school and re turned h o m e capable of 
mob i l i t y wi th ass i s tance of a lower l imb 
or thos is and c a n e . H e r totally non-func
t ional uppe r l i m b wi th sub luxa t ion of 
shoulder w a s placed in a s l ing, and she w a s 
advised to use i t permanent ly . In the next 
six m o n t h s , there w a s return of speech a n d 
c o m p r e h e n s i o n , bu t no change in the 
status o f the uppe r l i m b , desp i te con t inu 
ing phys ica l therapy. 

O n in i t ia l e x a m i n a t i o n , marked s u b 
luxat ion at the r ight shoulder w a s no t ed 
(Figure 4 ) . T h e hemipare t i c - spas t i c mo to r 
deficits w e r e ev iden t b y a t rophy of l imb 
musc les , inc reased D T R ' s , f lexion of f in
gers , p re sence of cortical t h u m b , and clo
nus o f the wris t . Superf ic ia l sensa t ion to 
touch and p inpr ick w a s dec reased distally, 
bu t pos i t ion sense w a s wel l p rese rved , in
c luding the wris t and f ingers . 

X-rays o f he r r ight shoulder conf i rmed 
the extent of sub luxa t ion and at the s a m e 
t ime demons t ra t ed the downward rotat ion 
o f the g leno id fossa con t r ibu t ing to the 
sub luxa t ion m e c h a n i s m (Figure 5 ) . 

Pa in at the shoulder was cons tan t , l im
i t ing h e r a t tempts at any isola ted voluntary 

Figure 4. Considerable shoulder subluxation in 
hemiplegic patient. 

Figure 5. X-ray of patient in upright position demon
strates the degree of shoulder subluxation. 



Figure 6. Same patient with 
FSO attached demonstrates 
complete reduction of shoulder 
subluxation. 

m o v e m e n t . H o w e v e r , w h e n a pro to type o f 
the F S O was a t tached , pa in w a s ins tant ly 
e l imina ted and sub luxa t ion w a s reduced 
(Figure 6 ) . 

D u r i n g the ve ry first s e s s ion , w i th the 
aid o f the F S O , M a r y was ab le to s h o w 
fairly i so la ted voluntary flexion o f the fore
a rm, w i th marked decrease of reflexive 
spas t ic i ty in the ent i re l i m b . 

After in i t ia l course of t ra in ing in the of
fice she con t inued u s ing the F S O dur ing 
the four m o n t h h o m e phase o f t ra in ing and 
then as a p e r m a n e n t a id in ac t iv i t ies o f 
dai ly l iv ing . S h e learned rapid and fully 
coord ina ted f lexion and ex tens ion of he r 
forearm, wi th spat io- temporal facil i tation 
and i n h i b i t i o n o f the agonis t -an tagonis t 
muscle in terac t ion , as documen ted b y 
mul t i - channe l E M G record ings . S u p i n a 
tion and pronat ion of the forearm have b e 
c o m e funct ional . 

S h e l ea rned vo l i t iona l re laxa t ion o f 
f inger and wr is t flexors and c o m b i n e d such 
wi th dorsif lexion of the wr is t for funct ional 
two- and /or th ree-po in t t enodes i s p inch . 
T h i s a l lowed he r to acqu i re and re lease 

spher ica l , cub i c , and cyl indr ica l ob jec t s in 
a funct ional m a n n e r , inc lud ing foot i t ems , 
so that she could feed herse l f w i th h e r r ight 
h a n d (Figure 7 ) . 

W i t h the F S O , she carr ies out b i m a n u a l 
act ivi t ies that add to h e r i n d e p e n d e n c e as a 
h o m e m a k e r ; for example , she is able to 
sl ice vege tab les (Figure 8 ) , and p ick up and 
carry b imanua l ly var ious ob jec t s , such as 
po ts and pans (Figure 9 ) . In per forming 
these mo to r tasks , she demons t ra tes i nd i 
vidual j o in t m o v e m e n t w i th coord ina t ion , 
and thus could b e rated as s tage VI on the 
B r u n n s t r o m S c a l e , w h i l e upon in i t i a l 
examina t ion she was rated as s tage II, 
s h o w i n g spast ic i ty wi th synerg ies and no 
voluntary control (Brunns t rom, 1 9 7 0 ) . 6 

BENEFITS OBTAINED 
FROM USE OF A FSO 

B a s e d on the ou tcome o f th is pre l imi
nary study, cer ta in conc lus ions s e e m evi
dent : 

• T h e reduct ion o f shoulder sub luxa
t ion immed ia t e ly e l imina tes pa in and the 



Figure 7. Patient with FSO in place 
is capable of increased indepen
dence in activities of daily living, 
for example, feeding herself. 

Figure 8. Bimanual activities such 
as slicing vegetables are possible 
with aid of the Functional Shoul
der Orthosis. 

Figure 9. Bimanual lifting and car
rying of large and heavy objects, 
such as pots, is possible with aid of 
the Functional Shoulder Orthosis. 

spread of reflexive musc l e s ' spas t ic i ty on 
a t t empted m o v e m e n t , p rov id ing comfort 
to the pat ient . 

• T h e phys io logica l pos i t i on ing o f the 
arm in abduc t ion , f lexion and , usually, 
external ro ta t ion , p romotes s t re tching a n d 
e l o n g a t i o n o f spa s t i c m u s c l e s o f the 
scapula and arm and gradually decreases 
the i r de t r imenta l act ivi ty wh i l e at the 
same t ime prevents e longa t ion and further 
w e a k e n i n g o f the paret ic and un re spon 
s ive musc le g roups . In t i m e , the latter m a y 
b e c o m e m o r e r e spons ive and funct ional , 
revers ing the very m e c h a n i s m o f sub luxa
t ion and caus ing its reduct ion . 

• T h e e l imina t ion of pa in and the 
spread of spas t ic i ty offer an oppor tun i ty 
for acqu i s i t ion of voluntary m o v e m e n t o f 
the l i m b . T h e pa t ien t can concent ra te first 
o n faci l i tat ion and i n h i b i t i o n o f a key 
agonis t musc le act ivi ty such as b i c e p s , 
w i th acqu i s i t ion of its mo to r control . In 
t ime , the pa t ien t can learn to coord ina te 
s imul taneously , in an orderly m a n n e r , the 
faci l i tat ion and i n h i b i t i o n of agonis t -an
tagonis t musc l e s , such as b i c e p s and tri
ceps . 

• T h e phys io log ica l pos i t ion o f the 
uppe r l i m b , w i th f reedom to p rona te , 
sup ina te , flex, a n d ex tend the forearm, 
he lped s o m e o f the pa t ients to concent ra te 
on and mas te r more per iphera l funct ions 
such as the vol i t ional re laxat ion o f spas t ic 
f ingers and wr i s t flexors wi th s imul tane

ous vol i t ional wris t dors i f lexion. T h e re
sult o f this w a s a c rude , wr is t t enodes i s 
control led , abi l i ty to acqu i re ob jec t s . In 
o n e pa t ien t , f inger ex tens ion and t h u m b 
a b d u c t i o n , adduc t i on , a n d o p p o s i t i o n 
were also ach i eved , offering m o r e ski l led 
p r e h e n s i o n and m o r e rapid re lease . 

• T h e use o f an F S O at h o m e over ex
t ended t ime per iods s t resses the concep t 
o f se l f -help , offering to the pa t ien t the op 
por tun i ty o f m a n y o f hundreds o f thou
sands of proper m o v e m e n t repe t i t ions , 
w h i c h are essent ia l for repa t te rn ing of 
m o v e m e n t to occur . 

• In m a n y pa t i en t s , the Func t iona l 
Shou lde r O r t h o s i s as a t ra in ing device 
m a y b e n e e d e d for an ex tens ive t i m e , bu t 
eventual ly d i s con t inued at some poin t . In 
o thers , i ts more pe rmanen t use (compara
b le to that o f the ankle-foot or thos is ) is 
accep tab le , cons ide r ing the benef i t o f 
funct ional use o f forearm, wr is t , and 
h a n d , and b i m a n u a l ac t iv i t ies , w h i c h 
wou ld not o the rwise b e pos s ib l e . T h e ac
cep tance of the F S O , inc lud ing the cos 
me t i c aspect , was un i fo rm, and n o sk in 
pressure w a s no t ed even w i t h p ro longed 
w e a r o f the device . 

• Success der ived from use o f an F S O 
s e e m e d to b e directly re la ted to mot iva 
t ional dr ive , abi l i ty to hand le in format ion , 
the invo lvemen t o f the d o m i n a n t l i m b , 
i n d e p e n d e n t ambu la t ion , and a suppor 
t ive env i ronmen t . 



• T h e F S O offers an oppor tun i ty to 
mater ia l ly alter the non- func t iona l s ta tus 
o f u p p e r l i m b in m a n y pa t ien ts w i t h 
h e m i p l e g i c shou lde r sub luxa t ion . W i t h 
p r o p e r p a t i e n t s e l e c t i o n , p r o f e s s i o n a l 
supe rv i s ion , family educa t ion , and or
thot ic suppor t , the n u m b e r s o f such pa
t ien ts can b e cons ide rab l e , w h i l e the p s y 
chologica l a n d s o c i o e c o n o m i c benef i t s are 
mos t grat i fying. 

OTHER USES FOR THE FSO 
Loss o f shou lde r funct ion is o f se r ious 

c o n s e q u e n c e s in any i l lness o r in jury and 
l imts the use of the ent i re l i m b , resu l t ing 
m o r e often than no t in p e r m a n e n t d i sab i l 
i ty o f the afflicted i n d i v i d u a l . 7 T h e F S O 
can , therefore , a lso b e a va luab le a id 
w h e r e t raumat ic , inf lammatory, and de
g e n e r a t i v e d i s e a s e s h a v e affected t h e 
s h o u l d e r j o i n t a n d t e m p o r a r i l y c o m 
p r o m i s e d its crucial funct ion o f self-care 
a n d control o f e n v i r o n m e n t . T h e Func 
t ional S h o u l d e r Or thos i s can b e u sed in 
c o n s e r v a t i v e t r ea tmen t o f pos t su rg ica l 
p h a s e o f fractures o f humera l neck a n d 
h e a d , rotator cuff tears , a n d pos te r ior 
shou lde r d i s loca t ions ; in i ncomple t e b r a 
ch ia l p lexus l e s ions (C5 , C 6 ) ; in frozen 
shou lde r and shou lde r /hand synd romes ; 
a n d in the pos tsurg ica l phase o f total 
s h o u l d e r j o i n t r e p l a c e m e n t . W i t h t he 
shou lde r secure ly s tab i l ized and the a rm 
kep t in a phys io log ica l pos i t i on o f func
t ion , the forearm and h a n d can b e used 
func t iona l ly du r ing the of ten l e n g t h y 
pe r iod o f the n e e d e d shou lder i m m o b i l i 
za t ion . 

CONCLUSION 
Ortho t i s t s h a v e h is tor ica l ly p layed a 

u n i q u e role in in te rac t ing b e t w e e n profes
s ionals (phys ic i ans , phys ica l and occupa 
t i ona l t he r ap i s t s ) a n d p a t i e n t s , o f ten 
educa t ing the former w h i l e a lways serv ing 
the b e s t in teres ts o f the latter. 

C o n c e r n i n g the h e m i p l e g i c pa t i en t , or
thot is ts have con t r ibu t ed s ignif icant ly to 
res tor ing the m a i n funct ion o f the lower 
l i m b , i . e . mobi l i ty . T h e in t roduc t ion o f the 
Func t iona l Shou lde r Or thos i s ha s o p e n e d 
u p a vas t area o f n e w or thot ic i npu t to
wards a m o r e meaningfu l rehabi l i t a t ion o f 
the uppe r h e m i p l e g i c ex t remi ty as wel l . 
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The Open Brace Ring Halo Orthosis 
Karl Fillauer, C.P.O. 

INTRODUCTION 
Today bo th the m a n a g e m e n t a n d or

thot ic care a pa t ien t w i th a severe cervical 
in jury rece ives have c h a n g e d . T h e recen t 
en t rance o f or thot is ts in the m a n a g e m e n t 
o f this area has a l lowed for improved de
s igns and appl ica t ion t e c h n i q u e s . F ive 
years ago or thot is ts w e r e usual ly no t in 
vo lved w i t h m a n a g e m e n t o f a pa t ien t w i t h 
a severe cervical injury. T h e s e pa t ien t s 
w e r e t reated b y t ract ion and b e d rest , 
p laced in a p las ter M i n e r v a j acke t , o r h a d a 
cervical fus ion, and then m a y b e w e r e fitted 
wi th a cervical o r thos i s . 

In the Knoxvi l l e , T e n n e s s e e area , phys i 
c i ans l i s ted as the i r m a i n r easons for the 
l imi ted u s e o f the halo or thos i s the in 
conven ience in procur ing the device , and 
the t ime and difficulty in apply ing the or
thos i s to t he pa t ien t . T h e y , in genera l , d id 
not see m u c h advan tage i n u s ing ha lo or
thoses . 

HISTORY 
T h e first halo o r thoses w e r e u s e d for the 

m a n a g e m e n t o f m a s s i v e para lys is of the 
neck musc le s . T h e ha lo sys t em cons i s t ed o f 
a p las ter cast and meta l supers t ruc ture . 
S o o n the ha lo s y s t e m w a s appl ied to pa
t ients w i t h cervical fractures. In 1972, the 
" low-p ro f i l e " ha lo s y s t e m w a s in t roduced 
b y Lou tk in a n d L e v i n e . 1 O u r i nvo lvemen t 
w i th a ha lo s y s t e m w a s in i t ia ted i n 1979, 
w h e n the staff at D u k e Unive r s i ty a sked if 

Durr -Fi l lauer w o u l d cons ide r d e s i g n i n g a 
sys tem. T h e in ten t w a s to improve on the 
current ly avai lable des igns and m a k e the 
appl ica t ion eas i e r and less t i m e c o n s u m 
ing. T h e average t ime r equ i r ed to apply a 
ha lo or thos is w a s 1 1/2 hou r s . T h e first halo 
ves t o r thos i s o f the n e w des ign w a s f i t ted 
s ix years ago in Knoxv i l l e , T e n n e s s e e . T h e 
Unive r s i ty Hospi ta l h a d an o r thoped ic 
res idency p rogram at that t ime and the 
phys i c i ans were ve ry helpful . 

T h e hospi ta l s in the area all s ta ted that 
the u se o f a ha lo o r thos i s was ve ry l imi ted 
and they d id no t expec t m a n y appl ica t ions . 
T h e expec ta t ion w a s not so m u c h to s t imu
late more work b u t to o b t a i n expe r i ence in 
the m a n a g e m e n t o f cervical in jur ies . O r 
thot is ts h a v e c o m m o n l y dealt w i t h m i l d 
cervical in jur ies w i t h va r ious des igns such 
as t he four p o s t e r ce rv i ca l o r t h o s e s , 
S .O .M. I .® and o the r s imi la r i t ems , bu t 
s tayed clear o f se r ious in jur ies to the cervi 
cal sp ine because they h a d little to offer the 
phys i c i an . 

After several f i t t ings o f the pro to type 
ve r s ions , the conv ic t ion g rew that no t on ly 
could the des ign b e improved , bu t the orthotist could funct ion as a va luable ass i s 
tant to the phys i c i an dur ing the appl ica
t ion. T h i s ass i s tance p r o m p t e d o the r phy
s ic ians to try the ha lo sys t em b e c a u s e o f the 
avai labi l i ty o f the ha rdware and the t echn i 
cal he lp . Today five to s ix Halo ves ts pe r 
m o n t h are b e i n g supp l ied in t he Knoxvi l l e 
area. T h i s is a dramat ic c h a n g e from five 
years ago, w h e n there w e r e only two to 



three f i t t ings per year . Th i s ini t ia l train o f 
deve lopmen t has led to the bas i c Durr-Fillauer Halo ves t , w h i c h has b e e n in c l inical 
appl icat ion for six years now. 

DESIGN OBJECTIVES 
W o r k i n g wi th the bas i c D - F halo i n ad

di t ion to o the r des igns and no t ing the 
d rawbacks he lped to de te rmine des ign 
ob jec t ives that w o u l d b e incorpora ted into 
the current o p e n b a c k halo r ing. T h e evo
lut ion o f this des ign has occurred over sev
eral years . It was no ted that m o s t of the 
pa t ients fol lowed a s imi la r ser ies of events . 
Firs t , pa t ients are p laced in s o m e type o f 
t ract ion. T h e n , in s o m e cases , they un
dergo cervical fus ion, and finally are p laced 
in a ha lo o r thos i s . 

O n e o f the first goals was to des ign a 
sys tem that could b e used for t ract ion and 
surgery, ye t later b e in tegra ted wi th the 
halo ves t . T h e r ing n e e d e d to have the 
pos te r ior sect ion o p e n so that the pa t ient ' s 
head would lie on the bed wi thou t rocking 
o r load ing of the p ins from the weight of 
the head . T h i s conf igura t ion would also 
afford the surgeon m a x i m u m access to the 
pos te r ior s t ructures o f the neck and skull. 
T h e abi l i ty to use e i the r the s tandard or the 
spr ing loaded self-adjust ing skull p ins was 
impor tan t as wel l (Figure 1 ) . A n o t h e r o b -

jec t ive was to e l imina te all c o m p o n e n t s 
that were not essent ia l to the structural in
tegr i ty of the sys tem. It w a s felt that there 
were s o m e areas of the ha lo ves t that could 
b e r e m o v e d wi thou t de t r imenta l effects. 

CURRENT DESIGN 
T h e above work has cu lmina ted in the 

mos t recent ha lo s y s t e m des ign . T h e w o r d 
" s y s t e m " is u sed for the c o m p o n e n t s 
w h i c h serve three funct ions (Figure 2 ) . 
T h e first is for t ract ion, in p lace of the 
w i d e l y used Gardner -Wel les tongs . T h e 
r ing has an over - the -head loop that serves 
as an a t t achment po in t for a t ract ion rope or 
t ract ion out r igger . 

T h e second use is in surgery for cervical 
fus ion. T h e pa t ient ' s h e a d is he ld f i rmly in 
pos i t ion b y the halo r ing , w h i c h is c o n 
nec t ed to the surgical table b y an adapter . 
Th i s idea was sugges ted b y a local neu ro 
su rgeon w h o ob jec t ed to the then current 
p rocedure o f r emov ing the Gardner -Wel les 
tongs o r equ iva len t , p lac ing the pa t ien t in 
the Mayf ie ld head pos i t ione r , and , after 
surgery, apply ing a ha lo . T h i s gave the pa
t ient up to n ine p in s i tes and potent ia l scars 
dur ing the m a n a g e m e n t of h i s injury. 

Th i rd , the sys tem can b e used for a halo 
or thos i s as in the or ig ina l des ign . T h e 
c o m p o n e n t s o f the s y s t e m fall into three 
categories . These are: the r ing, the vest , and 
the supers t ructure that connec t s the r ing to 
the ves t . All three c o m p o n e n t ca tegor ies 
c o m e in a range o f s izes .* T h e vests and 
supers t ructures are the s a m e as u sed wi th 
the conven t iona l head r ing . T h i s al lows for 
the abi l i ty to fit all pa t i en t s from infants to 
large adults . T h e younges t pa t ien t fit to 
date w a s 18 m o n t h s o ld , and the oldest w a s 
90 years old. 

GENERAL PRINCIPLES 
T h e purpose o f a ha lo or thos i s is to sta

b i l i ze the cervical sp ine . T h i s is ach ieved 
b y i m m o b i l i z i n g the skull re lat ive to the 
ches t w i th an o r thos i s . A r ig id meta l b a n d 

*Available from Durr-Fillauer Medical, lnc., Orthopedic Division, 2710 
Amnicola Highway, Chattanooga, Tennessee 37406. Figure 1. 



Figure 2. 

is he ld in place b y four skull p ins a n d con
nec ted to a ches t sec t ion by two turnbuckles. T h e advantages of the halo jacke t 
sys t em are: 

• Early mob i l i z a t i on o f the pa t ien t is 
poss ib l e . 

• Be t t e r pu lmonary care is pe rmi t t ed . 
• Hospi ta l iza t ion t ime is sho r t ened . 
• U s e of the a rms is unres t r ic ted . 
• A l u m i n u m parts do no t interfere w i th 

x-rays. 
• In case of cardiac arrest , the jacke t can 

b e r emoved quickly. 
T h i s n e w sys tem has b e e n d e s i g n e d to 

make appl ica t ion as easy and foolproof as 
poss ib l e . H o w e v e r , me t icu lous a t ten t ion 
to detai l is still r equ i red i f good results are 
to be o b t a i n e d , and due to the poss ib i l i ty o f 
further in jury from inexpe r i enced appl ica
t ion of the device , care mus t b e taken to 
insure p roper a t t achment of the sys tem. 

T h e m o s t recent change to the ves t has 
b e e n the remova l o f the plast ic shou lde r 
sec t ions . In place of the p las t ic , there is a 

Velcro® strap that connec t s the an te r io r and 
pos te r ior sec t ions . W e have n o w appl ied 
ten ha los w i th the n e w ves t modi f ica t ions . 
T h e reasons for the c h a n g e are to increase 
cosmesis and, in some cases , to el iminate 
lateral p ressure on the neck . No p rob l ems 
have resul ted from th i s modi f ica t ion o f the 
vest . 

GENERAL APPLICATION 
TECHNIQUE 

T h e pa t ien t m a y r ema in in h i s hosp i ta l 
b e d or b e t ransferred to a surgical table for 
the procedure . T h e use o f a head pos i t ion
ing fixture greatly a ids in safety and t ime 
reduct ion (Figure 3 ) . O n l y two tools are 
needed to apply the halo or thos is w i t h 
spr ing loaded p ins . T h e y are a 7 / 1 6 " open 
e n d wrench and a 5 / 3 2 " Al len wrench . 

The s teps in the p rocedure are s t raight 
forward a n d easy to follow wi th the a id of 
the Durr -Fi l lauer Halo m a n u a l . 2 T h e m a n -



Figure 3. 

ual l ists all o f the avai lable s izes o f c o m p o 
nents to ass is t in p roper se lec t ion of c o m 
ponen t s . 

T h e r ing a n d skull p ins mus t b e flash 
sterilized for at least three minutes . The pa
t ient m u s t b e m o v e d so that h i s h e a d is free 
o f the mat t ress and suppor ted b y the h e a d 
pos i t ioner . Ad jus tmen t s are m a d e to pos i 
t ion the neck a n d cervical sp ine in f lexion 
or ex t ens ion , as d i rec ted b y the su rgeon . 
D u r i n g the p rocedure of m o v i n g the pa
t ient forward, the pos te r io r sec t ion of the 
ves t is s l id in to place (Note : the pos i t i on ing 
fixture is o n the ou t s ide o f the ves t ) . 

App l i ca t ion is rou t ine w i th the a id o f at 
least three ass is tants . T h e phys ic ian should 
hold the pa t ien t ' s head dur ing this s tep . 
T h e r ing is pos i t ioned by e i the r us ing the 
ring pos i t i on ing a t t achment (Figure 3) o r 
b y s o m e o n e ho ld ing it b y the head loop. 
The r ing should be abou t 1/2" super io r to 
the e y e b r o w s a n d shou ld not touch the 
ears . T h e doc tor p repares the sk in in the 
area o f the p in inse r t ion s i tes . Ha i r in the 
area is shaved and B e t a d i n e so lu t ion is 
appl ied pr io r to the infus ion of a local 
anes the t i c , usual ly Xylocane 1 % . 

T h e p in s u sed m o s t f requent ly are the 
self adjus t ing type , w h i c h do no t r equ i re a 
to rque wrench . If the smal ler 1/4" n o n self-
adjus t ing p ins are u sed , t ighten t h e m to 

approximately six inch-pounds . T h e self-
adjust ing p in set has two spr ing-loaded 
p ins and two fixed p ins . T h e two " l i k e " 
types o f p i n s are kep t o n the s a m e s ide of 
the r ing , a n d thei r pos i t ion in the r ing 
shou ld b e kept symmet r ica l . T h e p ins are 
t i gh tened al ternately in pairs ob l ique ly on 
the r ing . T h e y are tu rned toge ther unt i l the 
small meta l rod on the spr ing- loaded p in 
p ro t rudes a p p r o x i m a t e l y 1 m m . W h e n 
sat is f ied w i t h the to rque , apply a y o k e 
c lamp to each p in (F igure 3 ) . 

N o w the an te r io r sec t ion o f the ves t i s 
app l i ed , and the four Velcro® straps are 
fastened. Attach the two over- the-shoulder 
bars to the ves t first b y rol l ing the pa t ien t 
sl ightly to one s ide and then the other . T h e 
poster ior a t tachment po in t of the over- the-
shou lde r b a r s l ides eas i ly in to the slot i n 
the hor izon ta l ba r a t tached to the vest . T h e 
an te r io r a t t achment po in t is t hen secured . 

T h e turnbuckles are n o w installed, w h i c h 
connec t the head to the over - the - shou lder 
bar . W h e n the p rope r f lex ion/ex tens ion at
t i tude is a t ta ined , t i gh ten the four 7 / 1 6 " 
nuts , two pe r tu rnbuckle . Before s i t t ing the 
pat ient , doub le check the t igh tness of all 
sc rews . It is r e c o m m e n d e d that an x-ray be 
taken w h i l e the t eam is still p resen t in case 
changes in a l i gnmen t are requ i red . 



PRECAUTIONS 
T h o u g h the sys t em is s imple , the re are 

several t echnica l cons ide ra t ions to re
m e m b e r . If the j acke t se lec t ion is imprope r , 
espec ia l ly too large , adequa te g o o d pur
chase in the chest m a y not b e ob ta ined , and 
thus excurs ion o f the uni t after appl ica t ion 
m a y occur . In add i t ion , i f the over - the-
shou lder bars do no t fit properly, the ves t 
an te ro-pos te r io r d i ame te r m a y b e forced 
w i d e r o r nar rower . 

Spread ing the vest m a y allow mot ion , 
and narrowing the anter ior-poster ior di
m e n s i o n migh t cause a p ressure sore . A 
proper fit i s o b t a i n e d w h e n the over - the-
shoulder bars, j u s t s l ight ly c o m p r e s s the 
ves t . T h e bars are of mal leable a l u m i n u m 
and shou ld b e adjus ted b y h a n d . 

D o u b l e check all sc rews for t igh tness 
before leaving , a n d expla in to the pa t ien t 
that there should no t b e any loose nuts o r 
bol t s . If it i s dec ided to place t he skull p in s 
laterally, it is r e c o m m e n d e d that four self-
adjus t ing p in s b e used . It i s poss ib le to 
create a three po in t f ixat ion sys t em ins tead 
o f a four po in t due to the danger o f m i s 
j u d g i n g the t igh tness o f o n e of the non-
sp r ing loaded p i n s , e v e n t h o u g h b o t h 
spr ing- loaded p in s ind ica te proper c o m 
press ion . W i d e p l acemen t o f the p in s is 
encouraged , bu t w e do apply them laterally 
very often ourse lves . 

SUMMARY 
In the s ix m o n t h s p r io r to the wr i t ing of 

th is ar t ic le , 40 un iversa l o p e n b a c k r ing 
halo sys t ems h a v e b e e n used . All t eam 
m e m b e r s have b e e n p leased wi th the 
funct ion and ease o f appl ica t ion . T h o u g h 
there are four s izes o f r ings , the n u m b e r 
" t w o " s ize s eems to fit 90 percent o f the 
pa t ien ts . It i s r e c o m m e n d e d that all o f the 
var ious s izes of c o m p o n e n t s b e m a i n t a i n e d 
in s tock so that the p h y s i c i a n can b e offered 
t rouble free ass i s t ance . 
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The Denver "T" Ankle-Foot 
Orthosis: A Unique Orthotic 
Approach in Selected Hemiplegic 
Patients 
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INTRODUCTION 
In m a n y spast ic hemip l eg i c pa t ien ts 

w i t h funct ional equ inova rus deformit ies 
and ankle ins tab i l i ty dur ing ambu la t ion , 
conven t iona l i n - the - shoe ankle foot or tho
ses ( A F O ' s ) w h e n fabr ica ted to provide 
good medio la te ra l stabil i ty, cause exces 
s ive f lexion m o m e n t at the knee at hee l 
s t r ike , caus ing k n e e instabi l i ty . T h e y also 
often l imi t dors i f lexion e n o u g h to result in 
exacerba t ion o f the p r o b l e m o f genu recurvatum at toe-off. O n the o ther h a n d , if the 
or thos i s is f ixed to t h e shoe externally, 
s t imula t ion o f the ba l l o f the foot wi l l often 
cause excess ive ex tensor spast ici ty, r e 
sul t ing in inc reased ene rgy expend i tu re 
and m o r e difficult gai t . 

T h e D e n v e r " T " A F O , deve loped in the 
Or tho t i c s Labora to ry at the D e n v e r Veter
an ' s Admin i s t r a t i on Medica l Cen te r , is a 
cus tom-molded or thos i s w h i c h p rov ides 
excel lent medio la te ra l s tabi l i ty wh i l e al
l o w i n g relat ively free ankle dors i f lexion. It 

p rov ides mi ld to modera t e dors i f lexion as 
s is t w h i c h m a y b e va r i ed according to pa
t ient r e q u i r e m e n t s , b u t does no t p rov ide 
excess ive plantar f lexion res i s tance at hee l 
s t r ike . Prec i se t r i m m i n g pos te r ior to the 
metatarsal heads prevents excess ive st i
mu la t ion o f ex tensor spas t ic i ty , a n d the 
po lye thy lene mater ia l f rom w h i c h it is fab
r ica ted is ex t remely l ight in we igh t and 
f lex ib le , caus ing the or thos i s to b e wel l -
accep ted b y pa t ien ts . 

T h i s o r thos i s is m o s t effective in those 
h e m i p l e g i c pa t ien t s w h o exh ib i t s o m e toe 
and ankle dors i f lexion as par t o f a m a s s 
f lexion pat tern , b u t w h o canno t control th is 
dors i f lexion th roughou t the gai t cyc le , and 
w h o m a y have equ inova rus pat tern at 
s tance phase and /o r ank le instabi l i ty . It i s 
also o f u se in t hose pa t ien ts w h o have s o m e 
l imi ted dors i f lexion, b u t lose th is as t hey 
b e c o m e fa t igued. It ha s general ly no t b e e n 
useful in pa t ients w h o have no ankle dor
s i f lexion, and should b e u sed w i t h cau t ion 
w h e r e there is i n sensa t e sk in . 



DESCRIPTION OF 
TECHNIQUE 

Pat ien ts are evaluated b y the Or tho t i c 
C l in i c T e a m , cons i s t i ng o f a Rehab i l i t a t ion 
M e d i c i n e Phys i c i an , Or tho t i s t , and P h y s i 
cal Therap is t pr ior to the prescr ip t ion o f the 
o r thos i s . Cr i ter ia for trial o f th is o r thos i s 
are as follows: The pa t i en t has o r has near ly 
ach ieved max ima l neu romuscu la r funct ion 
through opt imal rehab i l i t a t ion . T h e pa
t ient exh ib i t s s o m e ankle dorsif lexion in or 
out of mass pat tern . S k i n sensa t ion is no t 
totally absen t . Modera t e to severe spas t ic 
ity is no t a cont ra ind ica t ion to use o f this 
o r thos is . If p o s s i b l e , gai t is eva lua ted u s ing 
a pre-fabr ica ted " T " or thos i s of appropr i 
ate s ize . 

After m a r k i n g b o n y p r o m i n e n c e and 
t endons , a nega t ive m o l d is m a d e in a s i t 
t ing pos i t ion wi th the knee and ankle at 90° 
a n d the foot flat o n the floor. A pos i t ive 
mold is poured and a 3/4" p ipe w i th v a c u u m 
ho le is inser ted . Modi f i ca t ions inc lude re
l ief ove r the mal leol i and o ther b o n y 
p r o m i n e n c e s and ex tensor t endons . T h e 
pos i t ive mold is then sea led and prepared 
for vacuum-fo rming . A shee t o f 3 / 1 6 " Vitrathene® is cut to p roper s i ze , hea t ed to 
approx imate ly 190°C, and vacuum-fo rmed 
over the mo ld u s ing approx ima tey 20" H g 
nega t ive pressure . Edges are b rough t to
ge ther to form a seal in the an te r io r mid
l ine . 

After cur ing at r o o m tempera ture for 24 
hours , t r im l ines are m a r k e d as s h o w n 
(Figures 1 a n d 2 ) . Overa l l he igh t o f the or
thos is is 2 .5" above the super ior b o r d e r o f 
the med ia l mal leolus . T h e pos te r ior cutout 
ex tends from two i n c h e s be low the top of 
the or thos i s to the apex of the ca lcaneus , 
and laterally to 1/2" b e h i n d the pos te r io r 
edges of the mal leol i . T h e anter ior t r im l ine 
ex tends from the cuff sec t ion posterocaudally to the anter ior borders o f the mal leo l i , 
mid- la teral aspect o f the foot, and plantar 
surface pos ter ior to the metatarsal heads . 
T h e plantar surface is carefully beve l ed for 
comfort a n d even pressure d i s t r ibu t ion . 
T h e or thos is is f in i shed wi th a 1 1/2" Velcro® 
strap and Chafe -keepe r (Figure 3 ) . T h i s 
m a y b e adapted for va r ious uppe r ex t rem-

Figure 1. Anterior trim lines. 

Figure 2. Posterior and lateral trim lines 



Figure 3. Finished orthosis. 

Figure 4. Finished orthosis. 

i ty d i sab i l i t i es . T h e pa t ien t wil l general ly 
requi re shoes o n e s ize w i d e r than h i s nor
mal w id th to a ccommoda te the or thos is . 

A smal l to modera t e increase in dors i 
f lexion assis t m a y be ach ieved b y increas 
ing the he igh t of the or thos is and/or in
c reas ing the wid th of the vert ical s ide por
t ion. T h e pos te r ior cuff, w h i c h is usual ly 
split (Figure 4) to inc rease f lexibi l i ty and 
ease o f d o n n i n g , m a y b e left sol id if more 
dors i f lexion is n e e d e d . In cases of severe 
spast ici ty, a B o b a t h toe spreader has occa
s ional ly b e e n used wi th the D e n v e r " T " 
A F O wi th excel lent resul ts . 

T h e or thos is is fit over the pa t ient ' s 
normal s tocking , and checked for adequa te 
rel ief of p ressure over b o n y p r o m i n e n c e s 
and t endons (Figure 5 ) . T h e pa t ien t then 
wears the or thos is for a short t ime , after 
w h i c h the or thot is t checks for skin p rob 
lems and m a k e s necessa ry ad jus tments . If 
there is an al terat ion in skin sensa t ion , the 
pa t ien t is ins t ruc ted to check the skin at 
regular intervals and gradual ly increase 
w e a r i n g t ime over the first two w e e k s of 
use . T e l e p h o n e fol lowup has b e e n done at 

six w e e k s , th ree m o n t h s , and s ix m o n t h s , 
and pat ients are told to contac t the or thot is t 
if they expe r i ence any p r o b l e m s w i t h the 
o r thos i s . 

DISCUSSION 
T h i s o r thos i s w a s evaluated at the D e n 

v e r V e t e r a n s A d m i n i s t r a t i o n M e d i c a l 
C e n t e r w i th 17 h e m i p l e g i c pa t ien ts for 
three to 20 m o n t h s . S ix teen o f the pa t ients 
w e r e successful users , w h i l e o n e , w h o h a d 
a concomi t an t ne rve injury and insensa te 
foot, d i scon t inued use due to sk in b reak
down. All pa t ients w h o h a d prev ious ly 
used double upr igh t o r thoses or poly
propylene A F O ' s found the D e n v e r " T " 
ankle foot o r thos i s super io r in comfor t , 
c o n v e n i e n c e , l ight w e i g h t , and s tabi l i ty to 
the i r p rev ious o r thoses . Cl in ica l gait eval
ua t ions s h o w e d i m p r o v e m e n t of gait in all 
pa t ien ts eva lua ted . Formal b i o m e c h a n i c a l 
analys is o f the o r thos i s is p l anned , and ap
pl icat ion of these pr inc ip les to o ther or
thot ic p r o b l e m s is b e i n g explored . 



Figure 5. Orthosis is worn over 
regular stocking inside pa
tient's choice of shoe. 

CONCLUSION 
T h e D e n v e r "T" ankle-foot o r thos i s rep

resen ts an effective n e w approach to the 
p rob lem of funct ional equ inova rus defor
mi ty a n d ankle ins tab i l i ty in se lec ted 
hemip l eg i c pa t ien ts . It is de s igned to m a k e 
use of neurodeve lopmenta l p r inc ip les to 
m a x i m i z e gait efficiency, and is excep t ion
ally wel l -accepted b y pa t ien ts . 
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A New Bed-Frame Device to 
Minimize Halo Malalignment 
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INTRODUCTION 
T h e ha lo or thos i s evo lved in the 1950 's in 

r e sponse to an inc reas ing n u m b e r o f cervi 
cal s p i n e in jur ies and opera t ive p roce
dures . T h e p rev ious ly avai lable b o d y cast 
p rov ided an insecure grasp of t he b o d y a n d 
head , thus l imi t ing the i r ef fect iveness i n 
s tab i l iz ing the cervical s p i n e . Desp i t e ex
t remely careful appl ica t ion and mo ld ing , 
the b o d y cast (Mine rva jacke t ) l imi ts the 
m o t i o n o f the cervical sp ine b u t does no t fix 
it in a g iven pos i t ion , n o r does it offer any 
dis t rac t ion of the ver tebra l co lumn . 

Head f ixat ion soon b e c a m e a t rouble
s o m e p rob lem. T h e th in scalp a n d skull 
tolerates on ly m i n o r force w i t h o u t sk in 
b r e a k d o w n or pa in . T h e crania l r oundness 
p rov ides a less than op t imal surface for at
t ach ing f ixtures . 

H o e n 3 in 1936 in t roduced skeletal trac
t ion v ia pa i red wi re loops . H i s s y s t e m w a s 
soon replaced b y Crutchf ie ld tongs , w h i c h 
h a d b e e n desc r ibed three years ear l ier , 
s i nce t he tongs were technical ly eas ie r to 
apply . 2 Modi f i ca t ions o f the tongs b y 
V i n k e 5 and B a r t o n 1 r educed the s l ippage 
i nhe ren t i n the or ig ina l dev ice . H o w e v e r , 
all o f these sys t ems were l imi ted to s ing le -
p lane f ixat ion, thus l imi t ing the a m o u n t o f 
pos i t i on ing that the staff a n d pa t ien t 
wou ld b e ab le to exe rc i se . T h e ha lo o r thos i s 

w a s a fusion of m a n y we l l -known f ixat ion 
dev ices , inc lud ing B l o o m ' s facial b o d y 
t ract ion. Its p ro to type , the ha lo-plas ter 
b o d y cast , w a s first de sc r ibed b y Perry and 
Nicke l in 1 9 5 9 4 a n d has s u b s e q u e n t l y 
evo lved in to the plast ic and metal o r thos i s 
k n o w n to us today. 

T h e ha lo o r thos i s , un l ike o the r cervical 
t ract ion dev ices , offers s ix dis t inct advan
tages: 

• p rec i se pos i t i on ing in all three p lanes 
• adjus table longi tud ina l t ract ion 
• s imple appl ica t ion 
• m i n i m u m pa t ien t d iscomfor t 
• relat ively inf lexible s tab i l i za t ion 
• fewer compl i ca t ions from surgery or 

p ro longed con f inemen t to b e d 
T h e s e advantages m a y b e nega ted b y 

forces w i t h i n the ha lo or thos i s i t se l f , 6 o r b y 
p o o r pos i t i on ing o f the pa t ien t i n the con
ven t iona l hospi ta l b e d . T h e s u b s e q u e n t 
text rev iews our expe r i ence w i t h the ha lo 
o r thos i s , i ts advantages , a n d a par t icular 
fault in p o s i t i o n i n g that m a y b e r e m e d i e d 
b y a s imple footboard dev ice . 

DISCUSSION 
T h e Depa r tm en t o f Neuro logica l Surgery 

at S tony Brook Unive r s i ty Hospi ta l ( N e w 
York) is a regional cen te r for the acute 



t rea tment and s tabi l iza t ion o f pa t ients 
w i th cervical sp ine in jur ies and their as
soc ia ted neuro logic deficits . O u r therapy 
cons i s t s o f rapid s tabi l iza t ion of the fracture/subluxation in h o p e s of m i n i m i z i n g 
p e r m a n e n t neuro log ic invo lvement . After 
sufficient s tabi l i ty is ach ieved , the pat ient 
is t ransferred to a rehabi l i t a t ion facility. 

Al though our pa t ien ts do inc lude those 
w h o are ambulatory, the major i ty are not . 
In e i ther case , the halo or thos is has b e e n 
the appl iance o f cho ice , for it ma in ta ins 
p roper cervical a l ignment and dis t ract ion 
whi le offering the mob i l i t y for bo th in-
house phys ica l therapy and s u b s e q u e n t 
t ranspor ta t ion to the rehabi l i t a t ion facility 
and further therapy. 

Init ial ly, the pa t ien t ' s cervical sp ine is 
s tabi l ized in Gardner -Wel l s long tract ion 
on a Ro to -Res t Kine t i c Trea tmen t T a b l e . ® 
W h e n proper reduc t ion of a f racture/sub-
luxat ion site is rea l ized , and the pat ient is 
medical ly s table , the pa t ien t is p laced in 
the halo or thos is and transferred to a s tan
dard hospi ta l b e d . 

After their transfer to the hospi ta l b e d , 
pa t i en t s charac te r i s t i ca l ly c o m p l a i n of 
' t i gh tness ' in the distal anter ior aspect of 
the thoracic j acke t . T h i s m a y also b e ac
compan ied b y added difficulty in breath
ing and pressure on the sp inous process 
of the scapula. In addi t ion , the cervical 
sp ine x-rays show deter iora t ion in a l ign
ment . Init ial ly, these s y m p t o m s were at
t r ibu ted to greater mob i l i t y of the pa t ien t 
dur ing therapy and in the hospi ta l b e d . 
H o w e v e r , reduc ing the pa t ient ' s act ivi ty 
did not apprec iab ly reduce these symp
toms . Fur ther ad jus tments in the fit of 
the jacke t failed to rel ieve the s y m p t o m s 
as wel l . 

A s u b s e q u e n t r ev iew of pa t ien ts has in 
dicated that the pos i t ion of the bedf rame 
pivot j o i n t for torso e levat ion on the s tan
dard hospi ta l b e d is no t located proper ly 
for the average adult, especia l ly those in 
the halo device . W h e n the average adult is 
pos i t i oned cus tomar i ly in b e d , the break in 
the mat t ress at the p ivot jo in t of the flexed 
bedf rame is located at the mid- thorac ic re-

Figure 1. Halo patient in 
hospital bed in flexed po
sition. Note break in bed 
at thoraco-lumbar area of 
spine. 



g ion ins tead o f the an t i c ipa ted sacro-gluteal reg ion . Consequen t ly , the pa t ien t is 
forced in to a f lexed tho raco lumbar pos i t ion 
(Figure 1 ) . 

In th is s i tua t ion , s ince the ha lo thoracic 
j acke t ex tends on ly to the mid- to r so , the 
thoracic s p i n e is f lexed, forcing the an ter ior 
distal aspec t o f the j acke t agains t t he lower 
r ibcage , caus ing excess ive distal anter ior 
p ressure and difficulty in b r ea th ing , as de
sc r ibed b y m o s t pa t i en t s . Poster iorly, the 
scapular sp inous process is exaggera ted 
a n d pro t rudes aga ins t the proximal pos te 
r ior aspect o f the j acke t . T h i s f lexion ap
pears to ex t end into the cervical sp ine it
self, t he reby d i s rup t ing a l ignment and 
s tab i l iza t ion that w a s purpor ted ly intact . 
T h i s f lexion o f the cervica l sp ine m a y b e 
subs tan t i a ted b y x-rays o f pa t ien ts in neu 
tral (Figure 2) and f lexed-bed pos i t i on 
(Figure 3 ) , w h e r e the distal pe lv ic girdle 
res ts on the mat t ress , a l lowing the en t i re 
torso to l ie aga ins t the e levated por t ion o f 
the mat t ress . 

DEVELOPMENT 
Desp i t e p roper pos i t i on ing b y the staff, 

pa t ien ts w e r e unab l e to ma in t a in that loca
t ion bu t ins tead , migra ted toward the foot 
o f the b e d . A p o s i t i o n i n g device w a s con
s t ructed to ma in t a in the p roper pelvic po
s i t ion at the mat t ress fold. T h e device con
sis ts o f two 2 ' x 1' hal f - inch thick p i eces of 
p l y w o o d covered w i t h leatheret te and at
tached to a Z- type f rame o f l 1/4" b y 3/16" steel 
s t rapping . 

T h e long arm o f the frame lays a long the 
mat t ress w h i l e b o t h upr igh t b e n d s serve as 
a t t achment bars for the w o o d platforms 
(Figures 4 a n d 5 ) . O n e platform rests 
aga ins t the footboard o f the b e d , w h i l e the 
o ther serves as a foot rest . T h e surface of the 
foot rest ha s Velcro® h o o k mater ia l a t tached 
to it to accept the Velcro® pi le mater ia l o f 
pos i t i on ing boo t s w o r n b y pa t ien ts to pre
v e n t footdrop (Figure 6 ) . 

After pa t ien ts were proper ly pos i t i oned 
in b e d u s ing th i s n e w footboard dev ice , 
compla in t s and a l i gnmen t p r o b l e m s w e r e 
vir tually e l imina ted . F igure 7 s h o w s the 
pa t ien t in proper a l i gnmen t w i th the pos i -

Figure 2. Cervical spine x-ray of halo patient in neu
tral position afforded by bed-frame device. Note 
alignment. 

Figure 3. Cervical spine x-ray of patient in flexed bed 
without proper positioning in bed. Note anterior 
subluxation of spine at lower cervical area. 



Figure 4. Bed frame device with positioning boots in 
place. 

Figure 6. Bed frame device shown with positioning 
boots. Unit is easily removed and stored by nursing 
personnel. 

Figure 5. Positioning boots and bed frame device. 
Note Velcro® attachments on footboards. 

Figure 7. Halo patient properly positioned in bed with 
flexion at the hips and pelvis. 

t ion ing device . No te that this un i t w a s 
made specif ical ly for this pa t ient ' s he igh t 
and leg length . H o w e v e r , adjus table l eng th 
uni ts are easi ly cons t ruc ted for genera l po
s i t ion ing purposes . 



CONCLUSION 
Clearly, the p roper pos i t i on ing of a pa

t ient i n a s tandard hospi ta l b e d is a s igni f i 
can t con t r ibu t ing factor to p roper o r tho
sis a l i gnmen t a n d m a i n t e n a n c e . P roper 
a l i gnmen t canno t b e m a i n t a i n e d unless the 
hospi ta l staff and pa t i en t are a ler ted to po
s i t i on ing cr i ter ia . In addi t ion , a pos i t ion
ing dev ice shou ld b e e m p l o y e d to at tain 
and m a i n t a i n the des i red result . 
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Tuli's—-A Dynamic Heel Cup Which 
Effectively Reduces the Shock of 
Heel Strike 
M.R. Davidson, D.P.M., F.A.C.F.S. 
Richard E. Quint, B.S. 

INTRODUCTION 
It is the in ten t ion o f the authors o f th is 

pape r to in t roduce a revolu t ionary n e w 
foot dev ice w h i c h m a y b e e m p l o y e d as a 
p r imary o r adjunct ive m e t h o d o f t rea tment 
for a myr iad of painful foot and leg cond i 
t ions . T h e T U L I ' s dynamic hee l c u p is the 
cu lmina t ion o f three yea rs ' deve lopmenta l 
research and cl inical expe r imen ta t ion di
rec ted towards r educ ing the p h e n o m e n o n 
of shock at hee l s t r ike . 

D u r i n g the evolu t ionary p rocess , pr i 
mates unde rwen t n u m e r o u s phys io log ic 
changes in a relat ively shor t pe r iod o f t ime . 
In an arboreal ex i s t ence , b o d y l ocomot ion 
is d i s t r ibu ted to b o t h the uppe r and lower 
ex t remi t i e s , often w i th the former p lay ing 
the d o m i n a n t ro le . As pr imates evo lved to 
a terrestr ial ex i s t ence , b i p e d i s m rep laced 
quad r iped i sm. " T h u s , w i t h the en t i re 
funct ion o f b o d y locomot ion t ransferred 
u p o n the lower ex t remi t i e s , not on ly were 
they [ the lower ex t remi t ies ] r equ i r ed to a s 
s u m e all o f the s tress o f b o d y w e i g h t , b u t 
also they h a d b e c o m e adapted to ma in t a in 
the vert ical pos tu re o f the b o d y in s tab le 
e q u i l i b r i u m over a great ly r educed area o f 
g round s u p p o r t . " 1 

T h e n u m e r o u s m u s c u l o s k e l e t a l func
t ional ly-adapt ive c h a n g e s that took place 
in the foot, leg, pelvis, and spine , m a y in n o 

uncer ta in t e rms b e a t t r ibu ted to the reac
t ive forces o f gravi ty and the perfec t ion o f 
locomotory advan tage . W e are all aware o f 
the b o d y ' s effort in i ts marve lous adapta
t ion to reduce the forces o f shock t rans
mi t t ed through the lower ex t remi t ies dur
ing ambula t ion . T h e s e adapta t ions range 
from the deve lopmen t o f accentua ted m u s 
cular dece lera t ion to sub- ta lar j o in t pro
na t ion , a n d f lexion at the k n e e . Bu t the 
ama lgamat ion o f these evolu t ionary adap
ta t ions in h u m a n locomot ion are ineffec
t ive , and m o s t ce r ta in ly c o m p r o m i s e d in 
m o d e r n c iv i l i za t ion ' s uny ie ld ing wa lk ing 
surfaces. 

T h e l o w e r e x t r e m i t y w a s d e s i g n e d 
ne i t he r to b e p laced into res t r ic t ive s tock
ings and shoe gear , n o r to ambula te o n 
mi les o f concre te , asphal t , t i le , and hard
w o o d floors. It is n o surpr ise that o r thope
dis ts , podia t r i s t s , and genera l prac t i t ioners 
are s ee ing increas ing n u m b e r s o f pa t ien ts 
w i t h musculo-ske le ta l compla in t s . It i s our 
con ten t ion that the vast major i t ies o f these 
cond i t i ons , w h i c h w e shall d i scuss briefly, 
are in t imate ly related to one par t icular as
pect of the gait cyc le , this b e i n g hee l s t r ike . 

N o mat te r h o w effective the muscula ture 
o f the an te r io r a n d pos te r ior groups is in 
l imb dece le ra t ion , o r the soph is t i ca t ion o f 
its j o in t s in the i r lock ing and un lock ing 
m e c h a n i s m to reduce shock , mic ro - t r auma 



Figure 1. Lower extremity dur
ing heel strike. Arrows indicate 
various segments of the lower 
extremity: heel, subtalar joint, 
ankle, knee, hip, and lower 
back. 

occurs and wil l con t inue to occur on un
y ie ld ing surfaces un less pro tec t ion is of
fered at the po in t o f contac t . T h i s is e s p e 
cially t rue in the case of a thletes w h o are 
sub jec t to far more s t ress than the ind i 
v idual engag ing in no rma l ac t iv i t ies . It ha s 
b e e n est imated that the force exerted at the 
po in t o f hee l contac t in j o g g i n g o n a level 
terrain is approx imate ly 3 G ' s , wh i l e i t m a y 
b e inc reased to 4 G ' s o n a downhi l l c o u r s e . 2 

A s s u m i n g that 4 G ' s equa ls four t imes the 
b o d y we igh t a n d the average m a n w e i g h s 
150 l b s . , t hen the force exer ted u p o n hee l 
s t r ike is 600 l b s . / sq . i n . Fu r the rmore , t he 
hee l s t r ike occurs an e s t ima ted 1600 t imes 
in the course o f o n e mi l e , p roduc ing 
9 6 0 , 0 0 0 l b s . p ressure at the po in t o f contact 
ove r an average j o g g i n g t ime o f e igh t m i n 
u tes . 

T h e t r e m e n d o u s force o f s h o c k dur ing 
hee l s t r ike is d i s s ipa ted proximal ly to the 
sub- ta lar j o i n t , ank le , k n e e , h i p , a n d lower 
b a c k (Figure 1 ) , and is con t r ibu tory in pro
d u c i n g m a n y o f the fo l lowing cond i t i ons : 

1. C a l c a n e a l a p o p h y s i t i s — ( c h i l d r e n 
8-13 years ) . A l so k n o w n as Seve r ' s d i sease . 
T h i s cond i t ion , accord ing to Tachd ja in , is 
not an os t eochondros i s . It is an " i r regular 
ity o f oss i f ica t ion and sc leros is o f the apo
phys i s and is a normal roen tgenograph ic 
f i n d i n g . " 3 O ' D o n o g u e d isagrees and states 
that apophys i t i s o f the ca l caneous is 
asept ic necros i s o f the calcaneal ep iphys i s . 

"Faulty circulation is manifested by sclero
sis of the epiphysis, frequently accompanied 
by fragmentation, but the condition is self-
limited and usually does not demand drastic 
treatment. Symptomatically, there is pain at 
the posterior point of the heel, usually some
what below the actual attachment of the ten-
do-Achilles. Pain is elicited by a forcible ac
tivity, so that the adolescent can usually go 
about his regular activity without trouble, 
only to have recurrence of pain if he starts to 
run or jump or violently exercise his foot."4 

2. Hee l spu r—an exos tos is of the plantar 
calcaneal tuberosi ty, the et iology of w h i c h 
is a t t r ibuted to plantar fascial s t rain often 
assoc ia ted w i th a b n o r m a l p r o n a t i o n . 5 

3. Hee l neu roma—per ineu ra l f ibros is o f 
the media l ca lcaneal nerve as desc r ibed b y 
Dav idson is the result o f mic ro t r auma . T h i s 
cond i t i on can b e ex t remely painful and 
n e u r e c t o m y is the t r ea tment o f c h o i c e . 6 

O t h e r cond i t ions w h i c h are re la ted to the 
shock o f hee l s t r ike are d i s tu rbances of the 
forefoot such as meta tarsa lg ia , p lantar fas
cial s t rain, sh in sp l in t s , chondromalac ia , 
a n d h ip a n d low b a c k pa in . In the past w e 
have t reated the a fo remen t ioned cond i 
t ions w i t h n u m e r o u s conse rva t ive , m e 
chan ica l , a n d surgical m e t h o d s . The re are 
t imes w h e n surgery is ind ica ted , e .g. , 
chronica l ly symptoma t i c calcaneal spurs , 
ne rve en t r apmen t s y n d r o m e , hee l n e u 
r o m a , k n e e pa in due to a torn m e n i s c u s , 



etc . ; h o w e v e r , surgica l in te rven t ion is n o 
panacea and cer ta inly n o subs t i tu te for ag
gress ive conserva t ive t rea tment . 

In our 15 years o f c l in ical expe r i ence in 
shock absorp t ion , w e have tr ied n u m e r o u s 
mater ia ls a n d c o m b i n a t i o n s o f mater ia ls 
wi th less than sat isfactory resul ts . T h e s e 
inc lude 76 types o f padd ing mater ia ls in 
c lud ing felt, s ponge , a i r foam, polyurethane, and a var ie ty o f polymer/ca ta lys t 
prepara t ions . It was due to ou r frustrat ions 
in the conserva t ive t rea tment and m a n 
agemen t o f the a fo rement ioned cond i t i ons 
that w e set out to deve lop a " t r u e " shock 
a b s o r b i n g dev ice . 

In the pas t , p r imary e m p h a s i s has b e e n 
placed on the b i o m e c h a n i c a l control o f 
pronatory forces, ra ther than the reduc t ion 
o f shock at hee l s t r ike . After three years o f 
scient i f ic research and mechan ica l tes t ing , 
w e have deve loped a u n i q u e dev ice , de
s igned to reduce shock to all s egmen t s of 
the lower extremity. 

T h e dev ice i tself r e s emb le s a hee l cup . 
H o w e v e r , i ts key feature is a r i b b e d des ign 
on the p lantar-poster ior aspec t , w h i c h ef
fec t ive ly c r u s h e s u p o n i m p a c t . C o n 
structed o f a h igh qual i ty natural latex rub
ber , it comple te ly r e b o u n d s w i th 100 per
cent m e m o r y (Figures 2 and 3 ) . 

Figure 2. Demonstrating (cross section Tuli) ribs de
pressed in heel strike. 

Figure 3. Tuli as applied to bottom of foot. 

Figure 4. Tuli may be placed in any shoe. 

Figure 5. (left) Cross-section side view, showing Tuli rib 
structure, (right) Complete Tuli, back view. 



Figure 6 . 





S o m e shoe gea r today, especia l ly athlet ic 
foot gear , has b e e n des igned to inc lude 
shock abso rb ing qual i t ies . But the p lace
m e n t o f these shock abso rb ing devices has 
b e e n t radi t ional ly o n the ou ts ide of the 
s h o e . In ter ior shoe sponge mater ia ls are 
no tor ious ly too hard , or have no repea ted 
long- te rm memory . T U L I ' s fit ins ide any 
s h o e , aga ins t the foot , w h e r e the shock a b 
sorp t ion is m o s t n e e d e d (Figure 4 ) . 

W e are not sugges t ing that the device b e 
u s e d as a subs t i tu te for the control of b i o -
mechan i ca l faults, n a m e l y p rona t ion , b u t 
ra ther that i t b e emp loyed as an adjunct ive 
or p r imary therapy. In addi t ion , the T U L I ' s 
hee l cup (Figure 5) m a y b e ut i l ized in con
junc t ion w i t h a cus tom or thos is . 

F igure 6 is a graphic representation of our 
p re l imina ry c l in ical trials and results . T h e 
major i ty o f our pa t ien ts in th i s s tudy w e r e 
invo lved in s o m e recreat ional or compe t i 
t ive spor ts activity. W e feel that two f ind
ings in this s tudy are s ignif icant : 

• All pa t ients had s o m e i m p r o v e m e n t 
w i t h i n the first two w e e k s o f treat
m e n t . 

• N o n e o f the ch i ldren p resen t ing wi th 
calcaneal apophys i t i s r equ i red cas t ing 
and all re turned to comple te activity, 
inc lud ing those w h o par t ic ipated in 
a thlet ic even t s . 

W h e n cons ide r ing hee l pa in , howeve r , 
o n e m u s t not prec lude sys temic disorders 
as a causat ive factor. D iabe t e s mel l i tus , 
gout , a l coho l i sm, rheumat ic ar thr i t is , and 
the use o f Th iaz ide diuret ics and o ther 
drugs have all b e e n i m p l i c a t e d . 7 A thor
ough h is tory and cl inical examina t ion is 
essent ia l in ruling out such en t i t i es . 

In summary , this pape r e lucidates the 
p rob lems of hee l s t r ike shock and d i scusses 
some of its c o m m o n cl inical mani fes ta 
t ions . W e have in t roduced the T U L I ' s dy
n a m i c hee l cup to b e used as an al ternate 
m e t h o d o f aggress ive conserva t ive treat
m e n t a n d prophylax is . 
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The Use of the Modified Boston 
Brace System (B.O.B.) For Back Pain: 
Clinical Indications 
Lyle J . Micheli, M.D. 

INTRODUCTION 
T h e deve lopmen t o f prefabr ica ted ther

moplas t i c o r thoses to a id in the t rea tment 
of sp ina l deformi t ies , especia l ly sco l ios i s , 
is a recent p h e n o m e n o n . T h e first such 
sys tem, the B o s t o n Brace Sys tem,® w a s in 
t roduced on ly ten years ago. T h e efficacy 
and h i g h pa t ien t accep tance o f these s e m i 
r ig id , c losely fit t ing or thoses resul ted in a 
r ea s se s smen t o f the u se o f o r thoses for sp i 
na l d i sorders , in g e n e r a l . 1 1 

W h i l e a n u m b e r of sp ina l o r thoses w e r e 
u s e d in the past for a var ie ty o f d isorders 
caus ing b a c k pa in , the i r u se has fallen in to 
d is repute in recent years . T h e r e appear to 
b e a n u m b e r o f q u i t e different factors re 
spons ib l e for th is , r ang ing from theoret ica l 
concerns abou t the i r effect on the long t e rm 
funct ion and phys io logy o f the back , to 
poor pa t ien t accep tance and compl i ance . 

T h e s e o r thoses , w h i c h inc luded the 
Nor ton B r o w n , J ewe t t hype r t ens ion , and 
cha i rback o r thos i s , we re mos t c o m m o n l y 
p resc r ibed for pa t ien ts c o m p l a i n i n g of 
ba c k pa in from a n u m b e r of ve ry different 
e t i o l o g i e s . 9 , 1 0 Unfor tunately , careful de
t e rmina t ion of this e t io logy o f the b ack 
pa in w a s mos t often no t d o n e , a n d or thoses 

w e r e p resc r ibed ind isc r imina te ly , reflect
ing the ignorance o f b o t h o r thos i s prescriber and or thos i s fabricator as to the 
cause o f pa in b e i n g t rea ted , and the ex
pec ted effect o f the o r thos i s o n the sp ina l 
co lumn and its p r imary d i sease p rocess . 

In add i t ion , these o r thoses w e r e often 
p resc r ibed wi thou t concur ren t exerc ise 
p rograms , resul t ing in loss of sp ina l m o 
t ion , s t rength , and , s o m e t i m e s , further 
exaspera t ing the back pa in w h e n the or
thos i s w a s r e m o v e d . 1 2 , 1 3 Final ly, these 
o ther o r thoses were often b u l k y and o f 
meta l and lea ther cons t ruc t ion , w i t h a l im
i ted n u m b e r of contac t s i tes o n the torso 
and pe lv is . Wearers of these or thoses often 
compla ined o f the o r thos i s b e i n g u n c o m 
fortable; and pa t ien t compl i ance w a s usu
ally l o w . 3 

Most o f the n e w thermoplas t ic or thoses 
deve loped to treat sp ina l deformi t ies in 
ch i ldren o r adolescents incorpora ted , as a 
des ign feature, a forward f lexion o f the or
thos i s . T h i s des ign he lped to reduce lum
b a r lo rdos i s , flatten the b a c k , a n d inc rease 
the torso contact and efficacy of dero ta t ion 
pads p laced at the convex i t i e s o f the cu rve , 
o r curves . 



In cer ta in cases , th is ant i - lordot ic feature 
i tself w a s u sed to treat chi ldren w i t h exces 
s ive l u m b a r lordosis w h e n this w a s a pri
ma r y sp ina l deformity. T h e s e cond i t ions 
inc luded c le idocrania l os tos i s , achondro -
plastic dwarf i sm, and in s o m e ins tances , 
id iopa th ic hyper lordos i s . T h e s e early cases 
conf i rmed the efficacy o f th is o r thos i s de
s ign in mechan ica l ly decreas ing l u m b a r 
lordos is . 

A n o t h e r cl inical appl ica t ion o f this ant i -
lordotic feature of the Boston Brace S y s 
tem® soon b e c a m e evident . Back pain in 
athletically ac t ive youngs te r s , a l though 
due to a var ie ty o f e t io log ies , inc lud ing 
spondylo lys i s , apophysea l fracture, disc 
d i sease , o r back s train, appeared to have as 
a c o m m o n e t io logy feature, hyper lo rdos i s 
of the l u m b a r sp ine . T h i s occurred e i the r in 
the onse t of the injury, or in its pers i s 
t e n c e . 7 

T h e potent ia l for effective t reatment o f 
ba c k pa in in athlet ical ly active ch i ldren a n d 
adolescents wi th thermoplas t ic or thoses 
w a s conf i rmed b y ex tens ive cl inical trials. 

In the p rocess , cer ta in aspects of the or
thos is des ign w e r e c h a n g e d , and cl inical 
ind ica t ions were ref ined. T h e or ig inal or
thoses w e r e pos ter ior o p e n i n g and o p e n 
ing and cons t ruc ted o f po lypropylene wi th 
s emi - r ig id 1/4" po lye thy lene l iners . A n u m 
b e r of different des ign modi f ica t ions to 
this or thos is were subsequen t ly t r ied. T h e 
p resen t u n l i n e d , an ter ior o p e n i n g , poly
e t h y l e n e w i t h r e in fo rced sp r i ng s teel 
" B . O . B . Bos ton Over lap B r a c e , " is the cul
m i n a t i o n of these cl inical inves t iga t ions . 
At the p resen t t i m e , the or thos is is avail
ab le in e i the r po lye thy lene , in 1/4" or 1/8" 
th ickness , or po lypropylene in 1/4" th ick
ness . T h e or thos is is usual ly p resc r ibed 
un l ined . T h e B . O . B . ® is avai lable in con
tours of 0° , 15°, or 30° o f l umba r lordosis 
(Figure 1A & B ) . 

T h e efficacy and h i g h rate o f accep tance 
o f these thermoplas t ic or thoses for b ack 
pa in in these young a thle tes , part icularly 
for t rea tment of spondylo lys is , se rved as an 
incen t ive for the use o f thermoplas t ic or
thoses in a var ie ty of o the r b a c k d isorders , 
inc lud ing low and uppe r b a c k pa in in 
adults . 

Figure 1A & 1B. The present model of the Modified 
Boston Brace, the Boston Overlap Brace (B.O.B.) . 
This particular module has 0° of Posterior Lordosis 
and 30° of flexion of the anterior spring steel ribs. 



Exper i ence w i th the appl ica t ion o f this 
thermoplas t ic total contact or thos is has 
p roven p romis ing . W h i l e this expe r i ence is 
more recen t , and s tudy is n e e d e d to deter
m i n e the long term efficacy and effect on 
the natural h i s tory o f b ack pa in in adul ts , 
the short t e rm obse rva t i ons , in and o f 
t hemse lves , are an adequa te bas i s for our 
o w n c o n t i n u e d use o f this o r thos i s . 

U s e of the thermoplas t ic o r thos i s , al
though on ly one part o f a c o m p r e h e n s i v e 
t rea tment r e g i m e n , can often prove dec i 
s ive in res tora t ion o f funct ion, b y a l lowing 
an execut ive wi th d i scogen ic back pa in to 
return to work , or a ger iatr ic w o m a n wi th 
incapac i ta t ing arthri t ic b ack pa in to re
s u m e l ight h o u s e w o r k . 

The re a re , o f course , a great var ie ty o f 
e t io logies o f adult b a c k pa in . S o m e o f these 
are re la ted, as in the case o f an adult w i t h 
p r e v i o u s l y u n t r e a t e d d e c o m p e n s a t i n g 
scol ios is and secondary d i s cogen i c back 
pa in be low the curve. O t h e r causes inc lude 
spondylo lys i s , facet ar thros is , o s t eopen ic 
deformity inc luding kyphos i s , lordosis , 
p rogress ive sco l ios i s , or spinal s t enos i s . It 
is impera t ive to make a proper d iagnos i s as 
to the most p robab le cause of b ack pa in in a 
g iven ind iv idua l a n d to use or thot ics as 
o n e c o m p o n e n t of the t rea tment r e g i m e n . 
Back pa in due to metas ta t ic c a r c inoma o f 
the sp ine m a y i n d e e d undergo sympto 
mat ic i m p r o v e m e n t w h e n placed in a 
thermoplas t ic o r thos i s . 

T h e def in i t ive t rea tment for the p r imary 
cond i t ion requ i res qu i t e different man
agemen t , of course . Asc r ib ing the source of 
ba c k pa in in such an ins t ance to " m e c h a n i 
c a l " back pa in and fail ing to do a c o m 
prehens ive as sessment would b e tragic in 
deed . The adjunct ive use o f thermoplas t ic 
or thoses for the m a n a g e m e n t o f adult b ack 
pa in can prove ext remely useful for bo th 
pa t ien t and surgeon , bu t in n o w a y re
places the careful c o m p r e h e n s i v e assess 
m e n t and total m a n a g e m e n t o f the pa t ien t ' s 
cond i t ion . 

DISCOGENIC LOW BACK 
PAIN 

D i s c o g e n i c b a c k pa in , wi th o r w i thou t 

sc ia t ica , can often b e improved w i t h the 
addi t ion o f a thermoplas t ic spinal o r thos i s 
to the t rea tment r e g i m e n . Ana lges ic s , 
musc le re laxants , and exerc ises to reduce 
l umba r lordos is , as wel l as pe r iods o f strict 
b e d rest , are t ime h o n o r e d c o m p o n e n t s o f 
disc m a n a g e m e n t . 1 T h e use o f a sp ina l or
thos is to no t only ma in t a in immob i l i z a t i on 
o f the b a c k , b u t also to he lp ma in t a in an 
ant i - lordot ic pos tu r ing o f the b a c k w h e n 
the pa t ien t is erect , ha s p roven useful in 
m a n y of our pa t ients w i th disc pa in . It i s 
notewor thy , h o w e v e r , that mos t adults 
c a n n o t tolerate the full 0° lordosis o r thos i s . 
T h e or thos i s w i th 15° o f lordos is ha s 
p roven m o s t helpful, and in s o m e cases , 
the 30° lordosis B . O . B . ® m a y b e necessary . 

S o m e ins igh t in to the part icular o r thos i s 
des ign to b e u sed in a g iven pa t ien t can b e 
ga ined b y manual ly pos tur ing the pa t ien t 
in to more or less lordos is , w h i l e s t and ing , 
and o b s e r v i n g the effect on the back or leg 
pa in . 

T h e pat ient w i th an acute , incapac i ta t ing 
at tack o f d i scogen ic back pa in canno t b e 
fi t ted for this o r thos i s , o f cour se , and usu
ally mus t b e treated wi th b e d rest ini t ial ly. 
H o w e v e r , after the acute pa in and s p a s m 
have d i m i n i s h e d , or thot ic appl ica t ion a n d 
u se can often speed re turn to funct ion. 

T h i s appl ica t ion is often part icular ly 
useful w h e n sciat ic scol ios is is a s soc ia ted 
wi th the back pa in , as it r educes the de
c o m p e n s a t i o n o f the s p i n e resul t ing from 
the sciat ic scol ios is a n d s e e m s to b r e a k the 
cycle o f pa in and spasm assoc ia ted w i t h i t 
(Figures 2 A , B , C , & D ) . 

O r t h o s i s use is c o n t i n u e d unt i l full 
pa in less funct ion is res tored. Th i s m a y b e 
as soon as 12-14 w e e k s , bu t a m o r e usua l 
pe r iod o f or thot ic t rea tment i s four to s ix 
m o n t h s . T h e use o f a da i ly p rogram o f di 
rected physical therapy, to restore the 
s t rength and mot ion o f the b a c k , is e s s e n 
tial. If the pa t ien t a t ta ins a comfor table 
and functional i m p r o v e m e n t wi th the or
thos i s , bu t has r e sumpt ion o f pain w h e n 
the or thosis use is tapered , further d iag
nos t ic evalua t ion and poss ib ly m o r e ag
gress ive therapy such as l a m i n e c t o m y or 
c h y m o p a p a i n i n j e c t i o n m a y b e r e 
q u i r e d . 2 , 6 



B y e x p e r i e n c e , s o m e pa t i en t s w i t h 
chron ic in termi t ten t d i scogen ic back pa in 
and sc ia t ica reach the point w h e r e they 
have s ignif icant i m p r o v e m e n t in funct ion 
and then will use thei r or thos is in termi t 
tently for part icular ep i sodes o f back pa in 
fol lowing s t renuous activity. T h i s will 
often involve use of the or thosis at n ight 
and whi le up and abou t work ing , for a 
per iod of two to three days . 

SPINAL ARTHROSIS 
S o m e o f the mos t gratifying results of 

or thot ic t reatment for low back pa in are in 
pat ients wi th ex tens ive ar throsis of the 
l umba r sp ine . As wi th o ther ar throses or 
ar thri t is , an t i - inf lammatory med ica t ions 
are often impor tan t c o m p o n e n t s of the 
t rea tment p rogram. Howeve r , dur ing the 
sub-acu te per iod of rehabi l i t a t ion and 

Figure 2. This 42 year old patient has had episodic back pain with sciatica for approximately five years. Lateral 
radiograph of the lumbar spine (2A) shows degenerative changes and narrowing of the L5-S1 disc space. The 
patient attained complete relief of both back and leg pain within four weeks of full time orthosis use. A combined 
orthosis and exercise program was continued for six months. Front and side views demonstrate orthosis fit (2B, 
2C>. 



Figure 2D. The patient demon
strates range of forward bend
ing in the orthosis. 

res tora t ion of funct ion, o r thoses can in
deed b e useful. O n c e again , the pa t i en t 
wil l no t usual ly b e able to tolerate the full 
0° lordosis or thos is bu t can genera l ly a n d 
mos t effectively t reated wi th a 15° of lum
bar lordosis or thos is . 

It is essent ia l to b e g i n a p rogress ive 
exerc ise program in con junc t ion wi th the 
u se o f an or thos i s as soon as pos s ib l e . 
M o s t o f these pa t ients have dramat ic 
t ightness o f the lumbo-dorsa l fascia and 
hams t r ings and mus t b e o n a good antilordotic and good exerc i se p rogram to re
store the f lexion and the ex t ens ion of the 
l umba r sp ine and the addi t ion o f the 
f lexibi l i ty o f the lower ex t remi t ies . In 
these pa t ien ts , W i l l i a m 1 3 type exerc ises 
alone m a y have to b e supp lemen ted b y the 
M c K e n s i e flexion type exerc ises to restore 
the full r ange o f m o t i o n and s t rength of 
the sp ine . 

It mus t b e exp la ined to the pa t ien t that 
the or thos i s is real ly an adjunct in the 
res tora t ion of funct ion to thei r back . It , 
once aga in , can b e very useful for the first 
two to three m o n t h s after an acute ep i sode 
of back pa in , bu t t h e n is used to he lp sup
port the back wh i l e ins t i tu t ing a p rogres 
s ive exerc i se program. In addi t ion , it can 
b e ex t remely helpful to have the or thos is 
on h a n d for recurrent ep i sodes o f b a c k 
pa in and spasm. 

SPONDYLOLYSIS 
As in the adolescent w i th acute spon

dylolys is , the adult w i th more ch ron ic 
spondylolys is can often be s igni f icant ly 
he lped b y an or thos is and exerc ise pro
gram. Th i s adult often has had this cond i 
t ion for a n u m b e r of years and has as 
soc ia ted ar thros is and , s o m e t i m e s , frank 
neuro log ic i m p i n g e m e n t at this level o f 
the s p i n e . 5 H e or she m a y no t b e able to b e 
p laced ini t ia l ly in a full 0° of lordosis or
thos i s . W e wil l often b e g i n w i t h a 15° o f 
lordosis B . O . B . ® a n d then con tour it into 
0° after two to three m o n t h s . 

If the pa t ien t is ab le to retain a very n ice 
level of comfort and funct ion wh i l e in the 
or thos i s , bu t has r e sumpt ion of b a c k pa in 
w h e n e v e r he / she b e g i n s to w e a n from use 
of the or thos is extensively, th is m a y b e 
c o n s i d e r e d an i n d i c a t i o n for su rg ica l 
s tabi l iza t ion of the spondylo lys i s level . 
Use o f the ant i - lordot ic o r thos i s , in par
ticular, s eems to b e useful in those pa t ien t s 
w h o have a c o m p o n e n t of sciat ica w i th a 
spondyl i t ic level . 

COMBINED DORSAL 
KYPHOSIS AND LORDOSIS 

Pat ients w i th t igh tness of the sp ine in 
assoc ia t ion w i th a dorsal kyphos i s and 



l umba r lordosis deformity often wil l have 
in te rmi t ten t ep i sodes o f mechan i ca l b a c k 
pa in local ized to the mid-dorsa l area of the 
sp ine , thoraca l - lumbar j u n c t i o n , o r l o w 
b a c k . 8 T h e charac ter i s t ic cl inical p ic ture is 
that o f a pa t ien t w h o is ra ther dramat ical ly 
t ight i n the low back and hams t r i ngs and 
can often no t get w i t h i n two feet of the 
floor on forward b e n d i n g . 

Or tho t i c immob i l i z a t i o n , o f course , wil l 
in n o w a y res tore m o t i o n to the sp ine , bu t 
the use o f the o r thos i s for the painful ep i 
sode often dramat ical ly facil i tates the re
l ief o f pa in and the res tora t ion of m o t i o n . 
In add i t ion , the reduc t ion o f l u m b a r lor
dos is w i th the 15° B . O . B . ® and per fo rming 
dorsal e x t e n s i o n exe rc i ses w h i l e in the 
or thos i s can b e useful in he lp ing to re
duce , at least in part , the spinal deformity. 

W e have found th i s t rea tment par t icu
larly useful in pos t -menopausa l females 
w i t h os t eop ia as a c o m p o n e n t o f a pro
gress ive deformity. In s o m e cases , w e wi l l 
use an addi t ional an ter ior strut to apply 
an ter ior ches t p ressure a n d he lp s tab i l ize 
the u p p e r back unt i l comfor t has b e e n 
ob t a ined . 

T h e re l ie f o f pa in , w h i c h is the direct 
result o f o r thos i s use , c an then b e used to 
facili tate the p rogress ive rehabi l i t a t ion o f 
the pa t ien t w i th exerc ises and activity. 
T h e n , the pa t ien t shou ld b e referred to an 
appropr ia te rheumoto log i s t o r in tern is t to 
d i scuss pos s ib l e nut r i t ional c o m p o n e n t s 
o f the m a n a g e m e n t o f t h e i r p r i m a r y 
o s t e o p e n i a . 4 

H o w e v e r , it has b e e n wel l demons t ra t ed 
that o n e o f the m o s t impor tan t c o m p o 
nen t s of m a i n t a i n i n g b o n e structure is 
res tora t ion o f exerc i se and funct ion. T h e 
re l ief o f p a i n and the s tabi l iza t ion o f the 
sp ine facil i tated b y the or thot ic t rea tment 
is often a first impor tan t s tep in the res to
ra t ion o f s t rength a n d funct ion to the torso 
and sp ina l co lumn. 

POST OPERATIVE USE OF 
THE ORTHOSIS 

Thermoplas t i c o r thoses can also b e u sed 
in the pos t -opera t ive per iod in a n u m b e r 
o f s i tua t ions invo lv ing sp ina l surgery. W e 

use a B . O . B . ® wi th 15° o f l umba r lordosis 
fo l lowing fusion for spondylo lys i s , o r any 
low back fusion in w h i c h the bas ica l ly 
n o r m a l con tour o f the sp ine is expec ted 
fo l lowing a t t a inment o f fusion. O r t h o s e s 
are no t usual ly r equ i red fol lowing s imp le 
d i s sec t ions o r c h y m o p a p a i n in jec t ion . 
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Amputation and Its Prosthesis 
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INTRODUCTION 
T h o u g h S y m e s amputa t ion h a s s tood the 

test of t ime as a surgical t e c h n i q u e s ince 
S y m e desc r ibed it in 1843 , it ha s a lways 
b e e n a p r o b l e m for the pros the t i s t to fit a 
cosmet ica l ly appropr ia te p ros thes i s to a 
classical S y m e s res idual l i m b . 

A classical S y m e s res idual l i m b is bu l 
b o u s , and too long to facil i tate the in t ro
duct ion o f a s tandard S A C H foot in the 
space b e t w e n the e n d o f the res idual l i m b 
and the g round in its p ros thes i s . T h e 
pros thes i s for such a l i m b is bu lky and 
cons i s t s o f a se l f - suspending socket a n d 
foot, w i t h o r w i thou t an ankle jo in t . If an 
ankle j o in t is to b e incorpora ted , the bes t 
subs t i tu te that could b e incorpora ted is b y 
m e a n s o f h i n g e s ou t s ide the l i m b , in turn 
further increas ing the bu lk ines s a round 
the ankle . 

A large bu lbous res idual l i m b for e n d -
bea r ing is a lmost "an art icle of f a i th" w i t h 
advocates o f classical S y m e s amputa t ion . 
H o w e v e r , a su rgeon ' s r e spons ib i l i ty these 
days does not end mere ly w i t h the perfor
m a n c e o f a successful opera t ion . In addi 
t ion to the ampu tee ' s funct ional r equ i re 
m e n t s , due cons ide ra t ion has to b e g iven to 
h i s aes the t ic needs as wel l . T h e large ankle 

appearance o f a conven t iona l S y m e s pros
thes is is uns igh t ly for w o m e n a n d those 
w h o m a y no t b e a b l e to h i d e the ankle 
in s ide a t rouser leg. Peop le in Ind ia h a v e 
s l immer ankles than Europeans , a racial 
character is t ic , and they often do no t h i d e 
th ie r ankles due to the type o f at t ire they 
wear . 

Faced w i t h these p rob l ems , w e dec ided 
to modi fy the opera t ion , as wel l as the 
p ros thes i s wh ich was fabr ica ted . 

OPERATION 
T h e modi f i ca t ions w e used dur ing the 

S y m e s amputa t ion we re : a smal ler hee l 
flap, the t ib ia a n d f ibula cut 1/2" a b o v e the 
art icular surface, a n d the hee l pad firmly 
secured to the cut e n d o f the b o n e b y su
tur ing it to the flap o f the t ib ia l pe r io s t eum. 

T h e i n c i s i o n is m a d e jus t be low the t ip o f 
the lateral mal leolus and goes across the 
sole of the foot, be low the t ip of the media l 
mal leolus (Figure 1 ) . T h e level o f the p lan
tar surface inc i s ion should b e abou t 2 1/2" i n 
front o f the po in t o f the hee l . T h e dorsal 
par t of the i n c i s i o n j o i n i n g the two mal leo
lar po in t s shou ld b e abou t 1" a b o v e the 
level o f the ankle jo in t . 



Figure 1. Skin incision and bone section. 

Figure 2. A modified Symes residual limb. 

T h e ankle j o in t is o p e n e d , and b y plantar 
flexing the foot , b o t h media l and lateral 
l igaments are cut from ins ide . T h e talus is 
d is located away a n d the ca l caneum is d is 
sec ted out subperiosteal ly , taking care not 
to enc roach o n the f ibrofatty t i s sues of hee l 
pad . T h e tendoachi l les is t hen d iv ided 
c lose to the b o n e . 

Next , the pe r ios t eum of t ib ia is i nc i sed at 
the level o f the t ibial sect ion and a flap o f 
pe r io s t eum is ra i sed upwards . T h e t ib i a 
a n d f ibula are cut 1/2" above the art icular 
surface a n d the cut ends are s m o o t h e d w i t h 
a fi le. After haemos t a s i s a n d sec t ion ing of 
the pos te r ior t ib ia l ne rve at a h i g h e r level , 
the hee l flap is carefully cen te red , and the 
ra ised pe r io s t eum o f t ib ia is su tured w i t h 
the hee l flap. T h i s impor tan t s tep helps in 
f irmly secu r ing the hee l flap under t he 
lower end o f the t ib ia and p reven t s it d is
p l acemen t o r migra t ion later. W h i l e su
tur ing the heel flap, the hee l skin covers the 
anter ior edge of the cut t ib ia . Th i s is poss i 
b le b e c a u s e o f the or ig ina l an ter ior i nc i s ion 
o f sk in b e i n g h igher . T h e resul tant res idual 
e n d is not b u l b o u s , it is j u s t a litt le w i d e r 
than the l ower leg above and is covered 
w i t h the thick hee l pad m e a n t for w e i g h t 
bea r i ng (Figure 2 ) . 

Postopera t ively , w e g ive an "e lephan t 
b o o t " after four w e e k s w h e n the hee l pad is 
firmly fixed to the cu t b o n e end . Weigh t 
bear ing " s e t s " the residual l i m b , a n d 
boos t s the pa t ients ' mora le . After ano ther 
three to four w e e k s , the fabr ica t ion o f the 
p ros thes i s s tar ts . 

PROSTHETIC FITTING 
T h e pros thes i s for the S y m e s res idual 

l i m b that we have fabr icated has a plast ic 
socket to w h i c h a S A C H foot is a t tached. 
T h e socket has n o soft l iner no r any pos te 
r io r o r media l o p e n i n g . A t its p rox imal e n d 
it ha s features o f a Patel lar T e n d o n Bea r ing 
p ros thes i s . It i s , therefore , no t a total end -
bea r ing p ros thes i s , b u t is part ial end -
bea r ing a n d part ial p rox imal t i b i a -bea r ing . 

To fabr icate the p ros thes i s , a nega t ive 
plaster cast is m a d e in the usual m a n n e r , 
bu t the proximal end is mo lded as for a 
Patel lar T e n d o n Bea r ing pros thes i s . O n the 
pos i t ive mode l , apart from the usual 
bu i ld -up o n the t ib ia l crest and f ibular 
h e a d , a bu i ld -up is also done over the distal 
third of the leg so that t he d iamete r equa ls 
that of the distal end . Genera l ly , only a 
s l ight bu i ld -up is r equ i red to m a k e it 
near ly cyl indr ica l , b e c a u s e the distal e n d is 
not gross ly b u l b o u s . O n th is pos i t ive 
mode l , a s tandard plast ic l amina t ion is 
d o n e to create the socket o f the p ros thes i s 
(F igure 3 ) . T h e socket thus produced does 
not have any nar row sec t ion at the distal 
third o f the l i m b so that the res idual l i m b 
can b e easi ly inser ted and r e m o v e d . T h e 
prox imal por t ion o f the socket acts as a 



P.T.B. p ros thes i s and the l ower e n d bears 
part ial w e i g h t from the distal end . 

A S A C H foot is a t tached at the e n d of the 
socket , and the p ros thes i s is f in i shed in the 
s tandard manne r . T h e pa t ien t wears a long 
residual l i m b sock , ra ther l ike a s tock ing , 
ex tend ing u p a b o v e the patel la , and p u s h e s 
h is l i m b in to the p ros thes i s . A suprapate l 
lar lea ther s trap is u s e d as w i t h t he P.T.B. 
p ros thes i s to s tab i l ize the p ros thes i s and 
act as a su spens ion . 

CLINICAL MATERIAL 
A total o f 107 cases o f S y m e s amputa t ion 

have b e e n surgical ly m a n a g e d at th is 
cen t re , o f w h i c h 79 cases h a v e had the 
modi f i ed opera t ion . T h e s e cases inc luded 
those d o n e ini t ia l ly at th is cen t re , and 

o thers referred to this cen t re after surgery 
w h i c h had to b e redone , as they were not fit 
e i the r surgical ly o r from a pros the t ic f i t t ing 
po in t o f v i ew. Table 1 s h o w s the causa t ive 
agents for those ampu ta t ions . 

T h e large propor t ion o f mine -b l a s t in
ju ry and frost-bi te cases s een in th is se r ies 
are b e c a u s e the major i ty o f ou r pa t ien ts 
w e r e soldiers w o u n d e d dur ing the 1971 
Indo-Pak i s t an War . Tab le 2 s h o w s the 
or ig inal level at w h i c h amputa t ions h a d 
b e e n d o n e init ially, and the var ious surgi 
cal p rocedures carr ied ou t thereafter . 

For ty-s ix pa t ien ts h a d u n d e r g o n e a C h o 
parts ampu ta t ion , b u t s i nce the i r res idual 
l i m b s w e r e de fo rmed , painful , and pro
v i d e d ne i the r we igh t -bea r ing n o r comfort
able wa lk ing , they w e r e conver ted in to 
S y m e s amputa t ion b y the desc r ibed tech-

Figure 3 . Our Symes Prosthesis. 

Table 1. 

Table 2 . 



n i q u e a b o v e . Th i r ty - th ree pa t ien t s o n 
w h o m a c lass ical S y m e s amputa t ion h a d 
already b e e n per formed before repor t ing at 
th is cent re h a d res idual l i m b s w h i c h were 
cons ide red unsu i t ab le for p ros the t ic fi t t ing 
for va r ious r easons . 

S o m e o f the res idual l i m b s w e r e too bul
b o u s a n d long , m o s t w i th pro jec t ing mal 
leoli . Others had displaced heel pads, as a 
result o f w h i c h the e n d - b e a r i n g area w a s 
covered wi th no rma l leg sk in unsu i t ab le 
for we igh t bea r ing . O t h e r s had depressed 
adheren t scars . S o m e cases w e r e such in 
w h i c h parts o f the Talus and Ca l caneum 
w e r e left b e h i n d . In s o m e o thers , due to 
w o u n d infec t ion , there was w o u n d gap
ing . All such res idual l i m b s w e r e rev ised to 
a S y m e s amputa t ion . 

T w e n t y - e i g h t cases w e r e in such a state 
that they cou ld not b e sa lvaged , and thus 
w e h a d to resort to amputa t ion at a h i g h e r 
level . S o m e cases p re sen ted ex tens ive gan
grene o f t he hee l flap, o thers h a d ex t ens ive 
loss o f hee l flap due to uncont ro l led soft 
t i s sue a n d b o n y infec t ion . In s o m e cases , 
m e r e disar t icula t ion at the ankle jo in t w a s 
per formed wi thou t coverage o f the termi
nal e n d o f the res idual l i m b wi th a hee l 
flap. S o m e h a d t e rmina l , adheren t , painful 
scars , a n d pro jec t ing mal leol i . All these 
cases h a d to b e t reated b y b e l o w - k n e e am
puta t ion . 

DISCUSSION 
S y m e or iginal ly dev i sed this opera t ion 

to provide an end bea r ing residual l imb 
covered wi th heel sk in con ta in ing the pad 
o f fibrofatty t i s sues . H e cut away only the 
malleoli after d isar t icula t ing the ankle . 
E lmsl ie (1924) modi f ied the S y m e s ampu
tation by t ransect ing the t ib ia and fibula at 
a h ighe r level to p rov ide a smal ler and 
t h inne r te rminal e n d o f the res idual l i m b . 
H i s i dea w a s to g ive a tapered e n d w h i c h 
w o u l d pe rmi t ea s i e r f i t t ing o f the pros
thes i s . 

But this opera t ion w e n t out o f pract ice 
because h e made the l imb too tapered b y 
cut t ing too h i g h , and b y p rov id ing too 
small a hee l pad . T h u s , the end bea r ing 
qual i t ies of the l imb were ser ious ly im
paired. W i t h the s a m e a im, that i s , r e 

duc ing the b u l b o u s te rmina l e n d , Sarmiento, et al. (1966) r ounded off the b o n e 
e n d , bu t th is also resul ted in reduc t ion o f 
the w e i g h t bea r i ng area . 

In the opera t ion desc r ibed h e r e , w e 
have no t c o m p r o m i s e d the bas i c requ i re 
men t s of the S y m e s amputa t ion . T h e on ly 
l iber ty that w e have taken is to reduce the 
b u l b o u s nature o f the distal e n d , to a cer
tain ex ten t , b y fash ion ing a smal ler hee l 
flap, and b y cut t ing the b o n e 1/2" a b o v e the 
t ib ia l ar t icular surface. T h i s p roduces a re
s idual l i m b wi th suff icient space b e t w e e n 
the e n d o f the l i m b and the g round for 
in t roduct ion o f an ankle j o i n t in the pros
thes i s . 

W e d id real ize that b y reduc ing the bu l 
b o u s t e rmina l e n d o f the res idual l i m b b y 
our opera t ion , w e w e r e reduc ing the 
we igh t b e a r i n g area o f t he res idual l i m b to 
s o m e extent . W e c o m p e n s a t e d this o b j e c 
t ion b y red is t r ibu t ing the load bea r ing 
forces ove r w i d e r areas of the res idual 
l i m b b y m a k i n g a p ro s the s i s , par t ia l 
end -bea r ing and par t ia l p rox imal t ib ia -
bea r ing . 

Success o f a S y m e s amputa t ion d e p e n d s 
u p o n a g o o d s table hee l pad , w h i c h is ad
he ren t to the cut surface o f the t ib ia . To 
achieve stability, methods like strapping the 
hee l p a d or t ransf ixing the hee l flap 
with Kirschner wires have been advocated 
dur ing the pos t -opera t ive per iod for about 
s ix w e e k s , or unti l hea l ing has f ixed it to 
the l ower e n d o f the t ib ia . It i s c o m m o n 
knowledge that i f pos t -opera t ive superv i 
s ion is neg lec ted , the hee l flap m a y b e 
p u s h e d ou t o f place b y the dress ings and 
m a y get d isp laced ove r the t ib ia , resul t ing 
in i m p a i r m e n t o f end -bea r ing proper t ies . 
If the hee l flap is loose ly a t t ached , on 
w e i g h t b e a r i n g it i s eas i ly d isp laced to o n e 
s ide o r the o ther , resul t ing in a w o b b l y or 
uns tab le hee l flap. Migra t ion o f the hee l 
flap due to pull o f t h e Tendo-ach i l l e s is 
also c o m m o n l y encoun te r ed . 

In our t e c h n i q u e , no pos t -opera t ive 
f ixat ion of the hee l pad is e m p l o y e d . S u 
tur ing o f the hee l flap l ined wi th pe r ios 
t e u m to the per ios tea l flap o f t he t ib i a re
sults i n rap id and f irm adherence to the 
cut surfaces o f t ib ia and f ibula. T h e only 
care taken is that , before sutur ing the hee l 



flap, i t i s carefully centered o v e r the lower 
cut e n d s of the b o n e s , and re ta ined in 
place b y ord inary conven t iona l d ress ings . 
Su tu r ing o f the hee l flap to the tough 
per ios teal flap o f t ib i a does no t permi t its 
d i sp lacement and , moreover , s o m e t i m e s 
n e w b o n e forms from the t ibial per ios tea l 
flap a n d per ios teal l in ing o f the hee l flap, 
resul t ing in very f i rm f ixat ion. B e c a u s e o f 
rap id f ixat ion w i t h this t e c h n i q u e , w e i g h t 
bea r ing is s tar ted four w e e k s pos t -opera-
tively. 

T h e s tandard p ros thes i s for the classical 
S y m e s res idual l i m b is m a d e o f mo lded 
leather , to w h i c h the foot is f ixed b y meta l 
upr ights . T h e appea rance o f this p ros the
sis w i th i ts th ick ankle , upr igh ts , and 
p r o m i n e n t laces is no t satisfactory. 

D e v e l o p m e n t of a p las t ic l amina t ion 
process enab led our pros the t i s t s to des ign 
a l ight and durable plast ic S y m e s pros the
s is . T h e p r o b l e m of in t roduc ing the bu l 
b o u s b u l k y end o f the res idual l i m b 
through the na r rower l ower third por t ion 
of the socket was so lved b y cu t t ing a pos 
ter ior w i n d o w as in the C a n a d i a n style 
p ros thes i s , o r a med ia l w i n d o w , as that o f 
the N e w York Unive r s i ty mode l . T h e s e 
p ros theses , h o w e v e r , r e ta ined the o b j e c 
t ionable bu lky ankles , i n addi t ion to the 
inhe ren t w e a k n e s s o f the s t ructure at the 
w i n d o w s i te . To re ta in w i n d o w flaps, 
s traps and buckles are e m p l o y e d , w h i c h 
further spoi l the appearance o f the l i m b . 

Later , to ove rcome these structural de 
fects, a c losed p ros thes i s wi th an expand 
able i n n e r l ine r had b e e n dev i sed (Sar-
m i e n t o , 1966; Eckhard t , 1970) . T h e i nne r 
l iner was m a d e of K e m b l o r u b b e r a n d S i 
lastic foam ( R o m a n o , et al . , 1972; L e B lanc , 
1971; Eckhard t , 1970) w h i c h permi t s the 
b u l b o u s e n d o f the res idual l i m b to g o 
th rough the nar row sec t ion b y e x p a n d i n g 
it. T h e lower th i rd por t ion of th is p ros the
sis is as w i d e as the distal end , g iv ing the 
p ros thes i s a fat leg and ankle appea rance . 
A n impor tan t o b j e c t i o n to i n n e r l iners is 
that in a tropical c l imate , it b e c o m e s un
comfor tab ly hot , l ead ing to excess ive per
spi ra t ion . 

A n o t h e r difficulty faced in m a k i n g a 
plast ic socket p ros thes i s for a classical 
S y m e s res idual l i m b is h o w to fit the foot 

at the e n d o f the sh in . T h e c o m m o n l y used 
S A C H foot n e e d s at least 2 1/2" o f space 
b e t w e e n the e n d o f the socket and the 
g round . 

T h e classical S y m e s res idual l i m b does 
not usually have that m u c h clearance, and 
thus the p ros thes i s b e c o m e s too long . T h i s 
is c o m p e n s a t e d e i the r b y ra i s ing the hee l 
o f the shoe of the s o u n d leg, w h i c h looks 
uns ight ly , o r b y ho l lowing ou t the keel of 
the S A C H foot, w h i c h des t roys the cush
ion ing effect o f the S A C H hee l and m a y 
also al ter the gait pat tern . 

In the p ros thes i s m a d e at the C e n t r e 
(Figure 4 ) , mos t o f the ob j ec t i onab le fea
tures desc r ibed above could b e ove rcome 
b e c a u s e o f our surgical t e c h n i q u e . T h e re
s idual l i m b created wi th this t e c h n i q u e 
p rov ides sufficient c learance for a foot 
w i t h its ankle to b e fi t ted at the e n d o f 
the socket . S i n c e t he e n d of the res idual 
l imb is not bulky, and is only s l ight ly b i g 
ger in c i rcumference than that o f the lower 
third por t ion o f the leg, a m o r e c o s m e t 
ically appea l ing pros thes i s can b e fabri
cated. T h e hard socket w i thou t a w i n d o w 
and a l iner does not p o s e e i ther a p r o b l e m 
o f structural w e a k n e s s o r o f excess ive per
sp i ra t ion in a ho t c l ima te . T h e f in i shed 
p ros thes i s is also l ight in w e i g h t and 
durable . 

Figure 4. A Symes amputee with pros
thesis. 



In o rder to c o m p e n s a t e for the s l ight ly 
reduced e n d - b e a r i n g area o f the res idual 
l i m b , w e ex tended the socket upwards 
a n d m a d e it s imi la r to a Patel lar T e n d o n 
B e a r i n g t ype , thus d i s t r i bu t i ng s o m e 
w e i g h t b e a r i n g th rough the p rox imal por
t ion o f the socket . A t a rough e s t ima te , b y 
ask ing pa t ien t s the i r sub jec t ive fee l ing , 
the w e i g h t t ransmi t ted th rough the e n d is 
abou t 75 pe rcen t , a n d th rough the proxi 
mal por t ion , abou t 25 percen t . 

S i n c e th is p ros thes i s is not se l f -sus
p e n d i n g , a supra-patel lar s trap is p ro 
v ided , w h i c h p rov ides s u s p e n s i o n and re 
stricts p i s ton ac t ion . B e c a u s e o f the P T B 
type p rox ima l por t ion , ro ta t ion of the re 
s idual l i m b w i t h i n the socket is also e l i 
m ina t ed . 

T h e socket of the p ros thes i s r ema ins in 
contac t w i th the res idual l i m b at its e n d 
and near ly the en t i re p rox imal two- th i rds . 
T h u s , p ropr iocap t ive qual i ty is no t lost. 
T h e smal l contac t gap b e t w e e n the distal 
th i rd and the co r re spond ing socket wal l 
ha s not b e e n found to cause any e d e m a o f 
that por t ion of the res idual l i m b in o u r 
ser ies , contrary to expec ta t ions o f advo
cates o f the expandab le i n n e r l iner , and 
total contac t . 

H o w e v e r , w h e n ind ica ted to ach ieve 
total contac t , w e adv ise the pa t i en t to w e a r 
a cyl indr ica l sec t ion o f sock ove r the nar
row por t ion o f t he leg fol lowed b y the long 
res idual l i m b sock o n top of it. No e d e m a 
of t he res idual l i m b has b e e n no t ed , p r o b 
ab ly b e c a u s e o f the usua l hab i t o f our In
dian pa t ien ts to r e m o v e the i r p ros theses 
w h e n no t in use . 

T h e pa t ien ts ope ra t ed on and fitted b y 
our t e c h n i q u e have b e e n fol lowed up for 
the past ten years . T h e res idual l imbs have 
b e e n found hea l thy wi th good end-bea r 
ing qua l i t i es . All o f t h e m could bea r 
we igh t on it , and wa lk indoors in an 
e m e r g e n c y w i thou t any p ros thes i s . N o 
shif t ing or migra t ion of the hee l flap has 
b e e n encoun te r ed . T h e pat ients are h igh ly 
sat isf ied w i th the i r p ros thes i s b o t h from 
its funct ional and es the t ic po in t o f v iew. 

SUMMARY 
T h e classical S y m e s amputa t ion is a 

good opera t ion , bu t due to the resul tant 
bu lky distal end , there are s o m e difficul
t ies i n f i t t ing a p ros thes i s . To ove rcome 
the diff icul t ies , the surgical t e c h n i q u e has 
b e e n modi f ied , and a funct ional , cosme t i c 
p ros thes i s w a s fabr ica ted . 

T h e surgical t e c h n i q u e p rov ides a less 
b u l b o u s dis tal e n d w i t h suff icient clear
ance from the distal e n d to t he floor, to 
e n a b l e fabr ica t ion and fit t ing of a cosme t i 
cally acceptab le p ros thes i s . 

O f the 107 cases o f S y m e s amputa t ion 
w h i c h w e r e t reated, 79 h a d the above o p 
erat ion and p ros thes i s wi th ve ry sat isfac
tory resul ts . 
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Imler Partial Foot Prosthesis 
IPFP—"The Chicago Boot" 
Clarence D. Imler, C.P. 

INTRODUCTION 
S u r g e o n s , b e c a u s e o f be t t e r t echno logy 

and advances in surgical t e c h n i q u e , are 
n o w per forming a grea ter n u m b e r o f distal 
ampu ta t i ons , inc lud ing those of the fore
foot. Consequen t ly , a n e e d exis ts for a 
pros thes i s that a l lows a more funct ional 
gait pat tern and is m o r e ene rgy conse rva 
t ive , w i th ankle m o t i o n left in tact in the 
saggi tal p lane and dors i /p lantor f lexion un
res t r ic ted. T h e p ros thes i s n e e d s to b e l ight 
in we igh t , b e structurally s t rong, p rov ide 
ankle suppor t , h a v e an anter ior lever a rm, 
act as a shoe filler, a n d b e cosmet ica l ly ac
cep tab le . 

T h e Imle r Part ial Foot Pros thes i s fulfills 
these needs . T h i s p ros thes i s is u t i l ized for 
L i sFranc , Chopar t , B o y d , and o the r dif
ficult forefoot amputa t ions . 

T h e essent ia l e l emen t of the p ros thes i s is 
the interface, cons i s t ing o f a v a c u u m 
formed c o - p o l y m e r + U . C . B . type inser t , 
and a toe filler of soft foam. T h i s interface is 
then inser ted into a l amina ted , f lexible 
rubbe r -epoxy- re s in ( L y n a d u r e + + ) c o s m e t i c 

s leeve that e n c o m p a s s e s the en t i r e foot. 
T h i s s leeve ex tends proximal ly to a b o v e the 
mal leolus a n d has an anter ior o p e n i n g . T h e 
interface is r emovab le , and enab led the 
pros the t i s t to m a k e necessa ry ad jus tments 
( i . e . a l i gnmen t and /or rel ief) . C losure is 
o b t a i n e d b y eye le ts a n d laces for greater 
su spens ion , o r Velcro® for more c o s m e s i s . 

CASTING PROCEDURE 
A nega t ive impres s ion m a y b e o b t a i n e d 

us ing any conven t iona l me thod . A mid 
foot amputa t ion shou ld b e p laced on a 
cas t ing boa rd or covered w i t h a plast ic b a g 
and inser ted in to the pa t ien t ' s shoe to 
s imula te hee l he igh t . Very little w e i g h t 
shou ld b e appl ied to avo id sp read ing of the 
foot. W i t h a Chopar t amputa t ion , w h e r e 
the ca lcaneous is p lantar flexed or rotated 
posteriorally, a cas t ing board i s no t used . 
T h e cas t ing in all cases is s imi la r to the 
procedure u sed w h e n cas t ing for a U . C . B . 
shoe inser t . 

MODIFICATION OF THE 
POSITIVE MODEL 

Modif ica t ions inc lude a s tandard 3 m m . 
anter ior relief. A 1 m m . re l ie f for the mal
leolus is added , a long wi th re l ie f for any 

+Co-polymer, Colyene: Orthotic Prosthetic Enter
prises, 1316 Sherman Avenue, Evanston, Illinois 
60202. 

++Lynadure: Medical Center Prosthetics, 6955 
Almeda Road, Houston, Texas 77021. 



Figure 1. The positive model showing area of relief 
over malleoli. Figure 2. Corrected positive model with Pelite® end 

pad. 

Figure 3. Vacuum formed colyene over positive 
model. 

Figure 4. Trimmed heel cup with Pelite® end pad. 

b o n y p r o m i n e n c e or scar t i ssue as needed . 
R e m o v e 2 m m . o f p las ter b o t h media l ly 
a n d laterally, p rox imal to the ca lcaneous to 
e n h a n c e the suppor t effect of the U . C . B . 
type inser t . The re is no rel ief formed for the 
anter ior t ib ia (Figure 1 ) . 

SHOE INSERT WITH TOE 
FILLER 

O v e r the m o d i f i e d pos i t i ve m o d e l , 
the rmo-form a sec t ion o f 5 m m . firm de
ns i ty Peli te,® for an anter ior e n d pad . T r im 
and beve l the edges to ach ieve a s m o o t h 
t rans i t ion (Figure 2). A sheet of 3/16" Colyene is v a c u u m formed over the cast and e n d 
pad (Figure 3 ) . T h e interface m a y also be 
l amina ted wi th e i the r acrylic or polyes ter 
res in . T h e pos te r ior t r im l ine is p rox imal to 
the ca lcaneous . T h e med ia l and lateral t r im 
l ines are distal to the mal leo lus , and the 
anter ior is at m id -he igh t level . Care should 
b e taken no t to cut into the Pelite® pad as it 
ex tends above the t r im l ine (Figure 4). T h e 
anter ior toe sec t ion can b e cons t ruc ted b y 
var ious m e a n s . Pelite® of 5 m m . firm den
s i ty shou ld b e added unti l a flat surface 
distally is a t ta ined (Figure 5 ) . 

It i s at th is junc tu re that ad jus tments , 
dur ing or after f i t t ing, are to b e m a d e . T h e 
heel cup toe filler can b e b i sec t ed , and the 
hee l cup interface rota ted, to p roduce eversion, inver s ion , p lantar /dors i - f lexion, toe 

in , or toe out . D u e to the f lexibi l i ty of the 
outer s leeve , these c h a n g e s m a y b e ac
c o m m o d a t e d wi thou t the need for a n e w 
lamina t ion . 



Figure 5. Heel cup with flat anterior surface created 
by Pelite® buildup. 

Figure 6. Heel cup with toe section. 

Figure 7. Lamination with rubber epoxy resin (Lynadure®). 

T h e anter ior toe sec t ion is cons t ruc ted of 
1 2 m m . firm dens i ty Pelite,® b o n d e d to
ge ther l eng thwi se . T h i s toe sec t ion is 
b o n d e d to the hee l cup and shaped to s ize . 
U s i n g a mold or the pa t ient ' s shoe , the toe 
sec t ion can b e formed us ing a flexible 
foam. Addi t iona l mater ia l is r e m o v e d to 
leave r o o m for the outer l amina t ion (Figure 
6 ) . The f in i shed hee l cup interface w i th toe 
filler is replaced on the cast and inser ted 
in to the pa t ient ' s shoe . At this po in t , a final 
de te rmina t ion is m a d e of the a l ignment . 

A 1.5mm. thick strip of polyethylene is 
the rmo-formed over the anter ior surface. 
T h i s wil l act as a separa t ing agent , fo rming 
the tongue and over lap . A center l ine is 
drawn w i t h parallel l ines on e i ther s ide , 
m a k i n g the overall w i d t h approximate ly 
2 . 6 c m . T h e length ex tends from the proxi
mal edge of the cast , to 5 m m . past the pro
ximal edge of the Pelite® toe filler. T h e str ip 

is t r i m m e d to length , and the edges b e 
veled for a s m o o t h t rans i t ion . 

T h e layup for the rubbe r epoxy s leeve 
l amina t ion cons i s t s of a ny lon hose covered 
b y a PVA b a g , w h i c h has b e e n capped off 
and put unde r full vacuum. T w o layers o f 
stretch ny lon s tockinet te are appl ied . T h e 
str ip of po lye thy lene w r a p p e d in D y n a l o n 
is s andwiched b e t w e e n this and four addi
t ional layers of stretch ny lon and o n e layer 
of or tholon , for a s m o o t h outer f in ish . A 
second PVA b a g is appl ied w i t h v a c u u m , 
and the r u b b e r epoxy res in is in t roduced 
(Figure 7 ) . 

Before final t r imming , it shou ld b e de
t e rmined if c losure is to b e ach ieved b y 
eyelets and lace or Velcro.® If eyelets are 
u sed , m a k e a cen te r cut through to the 
po lye thy lene s tr ip, wi th inver ted T slits to 
the edges of the s t r ip . Heat the laminate 
lightly, r emove the po lye thy lene str ip and 
cut the i nne r tongue along the med ia l and 
distal edges only. To ob ta in a Velcro® clo
sure , first cut a long the media l and distal 
edge of the po lye thy lene str ip, r emove the 
str ip, and cut the i nne r tongue along the 
lateral and distal border . To comple te the 
p ros thes i s , inser t eye le t s , or s ew in Vel
cro.® Before cut t ing the l amina te , b e sure 



the mate r ia l has fully cu red , o the rwi se it 
m a y fray. 

Initially, the first p ros thes i s m a d e ex
t ended proximal ly to 1/3 the l eng th of the 
lower l i m b . T h i s t r im l ine has s ince b e e n 
lowered to jus t p rox imal to the mal leolus . 

T h e I.R.E.P. w e i g h s approx imate ly 250 
g rams , d e p e n d i n g on the shoe s ize . It is 
ex t remely l igh twe igh t , but very durab le . 

A leg length d i sc repancy m a y b e accom
m o d a t e d for in the p ros thes i s b y add ing a 
Pelite® pad o f the p roper he igh t , e i ther 
before or after the interface is v a c u u m 
formed. 

T h e p ros thes i s is th in ly cons t ruc ted to b e 
u sed b y the pa t ien t w i th regular shoes . 
T h e r e is n o n e e d for split-sized, over-sized, 
o r extra dep th inlay s h o e s , in m o s t cases . 
F igure 8 s h o w s the f in i shed p ros thes i s in a 
pa t ien t ' s shoe . 

CONCLUSION 
D u r i n g a two year pe r iod , approx imate ly 

50 part ia l foot p ros theses w e r e fabr icated at 
a centra l fabr ica t ion laboratory, for facil i
t ies th roughout the U n i t e d Sta tes . T h e re
s p o n s e of first t ime p ros thes i s weare rs w a s 
m i x e d , w h e r e a s former weare rs of o ther 
types o f p ros theses were ve ry favorable in 
the i r c o m m e n t s . A 65 year old pa t ien t w i t h 
a th ree year old amputa t ion ind ica ted that 
h e feels there is n o compar i son . H i s previ 
ous p ros thes i s w e i g h e d 10 p o u n d s and h i s 
" I m l e r b o o t " w e i g h s 10 ounces . The re is 
inc reased m o b i l i t y w i t h the abi l i ty to use 
the r ight foot w h e n dr iv ing . A 70 yea r old 
congen i ta l ampu tee w i t h 3/4" leg length d is 
c repancy c o m m e n t s that the b o o t is c o m 
fortable and l ight in w e i g h t and says she 
feels m o r e sure-footed than previously. 

T h i s is no t the a n s w e r to every partial 
foot ampu ta t ion , bu t an a l ternat ive to the 
p r o b l e m o f f i t t ing a difficult p ros thes i s . 

A U T H O R 
Mr. Imler is with The Orthotic Prosthetic Center, 

Fairfax, Virginia. He previously was in charge of the 
Prosthetic Department at Orthotic Prosthetic Lab Ser
vice, Evanston, Illinois, a central fabrication facility 
where he developed his partial foot prosthesis. 

Figure 8. Finished prosthesis in a patient's shoe. 



A Case Study: 
Functional Positioning Toe 
Restoration 
Robert D. Young, B.S.Ed., C.P. 

T h e case presen ted involved a pa t ien t 
w i th a p rox imal pha lanx resec t ion o f the 
second toe. T h e great toe and third toe 
w o r k e d unde r the res idual toe and forced it 
dorsal ly in to contac t w i th the shoe . T h i s toe 
is 3 /4" shor t and is no t muscu la r ly c o n 
trolled. L e n g t h e n i n g the toe , as wel l as 
ho ld ing it in pos i t i on b e t w e e n the great 
and th i rd toes , w e r e r equ i r emen t s of the 
res tora t ion. 

D o w C o r n i n g # 3 8 2 M e d i c a l Elastomer® 
(Figure 1) w a s the mater ia l used for th i s 
p ros thes i s , u s ing conven t iona l p i g m e n t s 
to color the mater ia l . T h i s mater ia l offers a 
soft, r e s i l i en t , co sme t i ca l l y accep tab le 
p ros thes i s , w h i c h holds on b y suc t ion and 
a " r i d g e " fit to the plantar toe spaces . 

Fabr ica t ion b e g a n wi th an a lg inate im
press ion of the distal por t ion of the foot. A 
p iece o f tongue depressor w a s cut to ho ld 
the great and third toes apart e n o u g h to 
al low the alginate to comple te ly e n c o m p a s s 
the res idual toe. A p iece o f tape w a s used 
b e t w e e n the toe and tongue depressor to 
hold the toe in i ts p roper locat ion. A pos i 
t ive mold was then p repared and modi f i ed . 
Modi f ica t ion inc luded reduc ing the cir
cumference of the pos i t ive mold of the re
s idual toe , to offer a snug fit in the socket 

Figure 1. Dow Corning # 3 8 2 Elastomer with medical 
fluid and catalist. 

Figure 2. Dorsum of modified plaster positive. 

Figure 3. Plantar surface of modified plaster positive. 



Figure 4. Positive model in base of mold. Figure 5. Mold halves with positive model. 

Figure 6. Dorsum of model with completed prosthesis 
attached. 

Figure 7. Plantar surface of positive model with com
pleted prosthesis attached. 

por t ion , and fil l ing in the spaces b e t w e e n 
the o the r toes , leaving a r idge on the plan
tar surface to locate and s tab i l ize t he pros
thes i s (Figures 2 a n d 3 ) . The plas ter pos i 
t ive w a s t hen dr ied and coated wi th a plas
tic par t ing lacquer . 

A two p i ece mold w a s crea ted ove r the 
plaster pos i t ive mode l , separa t ing at the 
p e a k w i d t h around the ent i re mode l . Nai ls 
inser ted in the b a s e o f the mold were used 
to key in the upper and lower por t ions o f 
the m o l d w h e n it was poured and for later 
r ea s sembly (Figures 4 and 5 ) . E n o u g h 
mater ia l w a s then ca rved out o f the two 
p iece mo ld sec t ions to restore the toe 
length , e n c o m p a s s the res idual toe , add 

toenai l detai l (Figure 6 ) , and p rov ide a 
p lantar surface s tab i l i za t ion w i n g ex tend
ing from the peak of the plantar toe pads to 
a very th in edge fo l lowing the mid l ine of 
the metatarsal heads (Figure 7 ) . 

A sprue ho le w a s dri l led at the distal 
plantar portion of the prosthetic cavity, a n d 
a r iser hole was p rov ided at a locat ion away 
from any area o f impor t ance . D o w C o r n i n g 
Elastomer® w a s poured in to the ha lves of 
the mold and the plas ter pos i t ive inser ted . 
T h e m o l d was then put toge ther and sec
ured w i t h an elast ic wrap . 

T h e mo ld w a s set wi th the sprue hole 
uppe rmos t to allow any b u b b l e s to work 
the i r w a y out. Extra mater ia l w a s added , as 



Figure 8. Dorsal view of com
pleted prosthesis. 

Figure 9. Posterior view of com
pleted prosthesis. 

the level r educed in the sp rue , unt i l the 
cavi ty w a s comple te ly full. T w o p ros theses 
o f s l ightly different colors w e r e m a d e , and 
the o n e that bes t m a t c h e d the pa t ien t ' s sk in 
t one w a s p rov ided to the pa t i en t (F igures 8 
and 9 ) . 

A U T H O R 
Robert D. Young, B.S.Ed., C.P., is with Lee Ortho

pedic Appliances, 1210 Madison Avenue, Memphis, 
Tennessee 38104. 



Now, a motorized elbow 
that's 6 ways better! 

Hosmer has it! 
E a r l i e r e l e c t r i c e l b o w s h a d t h e r igh t idea , b u t los t 
s o m e t h i n g in t h e m a k i n g . M o t o r s w e r e e m b a r r a s s i n g l y 
noisy . And l o o k s left m u c h to b e d e s i r e d . Cos t , t o o , w a s 
d i s c o u r a g i n g l y h i g h . 

H o s m e r h a s c h a n g e d all t ha t w i th th i s a d v a n c e d 
f j e l b o w s p e c i a l l y d e s i g n e d at New York Univers i ty 
B M e d i c a l Cen t e r . J u s t l o o k at t h e s e i m p r o v e m e n t s . 

M 1 L e s s e x p e n s i v e . 
F o r a fraction o f t h e c o s t o f a m y o e l e c t r i c unit , 
o u r s w i t c h - c o n t r o l l e d e l b o w del ivers t h e s a m e 
h i g h p a t i e n t - p e r f o r m a n c e . 

/ 2 Q u i e t e r . 
T h e exc lus ive NYU h u s h ' des ign lets t h e 
e l b o w o p e r a t e at a s o u n d level litt le 
above a w h i s p e r . 

3 M o r e a t t r a c t i v e . 
Offered in a soft, rea l i s t ic f l e sh- tone 
c l o t h cover ing , t h e l imb g o e s vir tually 
u n n o t i c e d — e v e n in a shor t - s l eeve 
shir t . 

4 E a s i e r t o u s e . 
T h e NYU e l b o w is ac tua l ly e a s i e r a n d 
m o r e c o m f o r t a b l e to w e a r a n d o p e r a t e 
t h a n m a n y b o d y - p o w e r e d o r 
m y o e l e c t r i c un i t s . 

O M o r e v e r s a t i l e . 
W i t h t h e n e w l imb, pa t i en t s c a n u s e e i t h e r 
h o o k o r h a n d — a n d even m i x s w i t c h a n d 
m y o e l e c t r i c c o n t r o l t e c h n i q u e s . 

6 Rel iabi l i ty p l u s . 
Like all H o s m e r p r o d u c t s , t h i s s ta te-of- the-ar t a r m / e l b o w 
will o p e r a t e fault-free f o r y e a r s w i th ju s t m i n i m u m 

Hi m a i n t e n a n c e . 

Call o r w r i t e today fo r full de ta i l s . W h e n P r o s t h e t i c s 
n e e d s it , H o s m e r h a s it. 

Hosmer Hosmer Dorrance Corporation 
s6i Division Street 
PO.B0X37 
Campbell,CA 95008 USA 
Telephone: (408) 379-5151 
Telex: 171561 



we Can Be Your 
One Source 

CP" 

CP" 

CUSTOMER SERVICE 
TOLL FREE 800-241-1892 

SOUTHERN PROSTHETIC SUPPLY 

S 
Atlanta. Chicago, Dallas, Orlando 



Reviews 

Yearbook of Orthopedics, 1984, Ed . b y Mark 
B . Coventry , Y e a r b o o k Medica l Pub l i she r s , 
35 Eas t W a c k e r Dr ive , C h i c a g o , I l l inois 
6 0 6 0 1 . 

T h i s b o o k is a compi la t ion of abst racts 
pub l i shed in a mul t i tude o f o r thoped ic 
journa ls from a round the wor ld . For s o m e 
o n e w h o w i s h e s to k e e p abreas t o f the l i ter
ature in the f ie ld , it undoub t ed ly is of con
s i d e r a b l e i n t e r e s t . T h e a b s t r a c t s a re 
g rouped unde r a va r ie ty of genera l head
ings . N o n e o f t h e m specif ical ly deal w i th 
or thot ics o r p ros the t ics . T h e reader should 
bea r in m i n d that the resul ts are totally 
dependen t o n the d iscre t ion o f the edi tors 
and pe r sonne l wr i t ing the abs t rac ts . 

Char l e s H. P r i tham, C .P .O . 

Plastic Welding 
with the electronically controlled 
«LEISTER-GHIBLI». 
The tool can be put down in any 
position and is suitable for forming 
and welding all plastic materials. 

Ask for free brochure EX 532 
Brian R. White Co. Inc, 313 Henry Station Road, Ukiah, 
CA 95482, Tel.: (707) 462-9795, TWX 510-743-2052 
Brian R White Co Inc., 1 Industrial Way West Bldg. E, 
Eatontown NJ 07724, Tel : (201) 544-1212, TWX 888 307 



New levels of function are now being achieved for 
amputees by prosthetists fitting the Utah Artificial 
Arm. Light weight and freedom from cables allow a 
more comfortable fit. Design advances provide 
quietness and cosmesis in a modular system that ^ 
includes myoelectric hand control. A 

Shouldn't your patients be fitted by you with the 
most advanced prosthesis available? 



New Products Section 
Orthotics and Prosthetics, the jou rna l of 

A O P A , w i s h e s to in t roduce its latest fea
tu r e—a n e w products sec t ion . Manufac 
turers a n d inven to r s o f n e w or thot ic-
pros the t ic p roduc t s—those h a v i n g b e e n 
m a d e commerc ia l ly avai lable w i t h i n 18 
m o n t h s o f s u b m i s s i o n — a r e inv i t ed to 
s end thei r mater ia l to: N e w P roduc t s— 
Orthotics and Prosthetics, A O P A , 717 Pen
dle ton St ree t , A lexandr i a , VA 22314 . 

All l i s t ings are c o n s i d e r e d edi tor ia l 
mater ia l , and are p u b l i s h e d at the d iscre
t ion of A O P A and the M a n a g i n g Ed i to r of 
Orthotics and Prosthetics. All s u b m i s s i o n s 
b e c o m e the proper ty of A O P A . 

Mater ia l for the n e w products sec t ion 
wil l b e accepted u n d e r the fo l lowing con
d i t ions : 

1. A pr ior i ty sys t em has b e e n e s t ab 
l i shed for pub l i ca t ion of n e w prod
ucts . W i t h i n each pr ior i ty category, 

The anterior-lateral view of the Lerman Minerva. The 
anterior and posterior thoracic extension plates are 
constructed of polyethelene and reinforced with ad
justable aluminum uprights. The mandibular sup
port is hinged. This provides a self aligning feature. 
The anterior support bar has an opening in the area of 
the throat permitting trachiostomy treatment. The 
chest plate is designed to be easily tolerated by 
females as well as males. 

l i s t ings wil l b e pub l i shed on a first-
c o m e , f i rs t -served bas i s . Pr ior i t ies 
are: 
A . A O P A m e m b e r s w h o adver t i se in 

A O P A pub l i ca t ions 
B . A O P A m e m b e r s 
C . F i rms w h i c h adver t i se in A O P A 

pub l i ca t ions 
D . All o thers 

2 . F i rms will b e ab le to have on ly o n e (1) 
l i s t ing p u b l i s h e d in the n e w products 
sec t ion dur ing a s ingle Orthotics and 
Prosthetics v o l u m e year . 

3. L i s t ings mus t b e a c c o m p a n i e d b y one 
(1) b lack and w h i t e glossy pho to o f the 
product . O n l y o n e pho tograph wil l b e 
pub l i shed . 

4 . O n l y or tho t ics -pros the t ics p roduc ts 
wi l l b e cons ide red . 

The Lerman Minerva 
Orthosis* 

W h e n c o m p l e t e i m m o b i l i z a t i o n a n d 
ve r t eb ra l a l i g n m e n t are r e q u i r e d , the 
ha lo-ves t c o m b i n a t i o n is the u l t imate an
swer . B e c a u s e o f its invas ive na ture , c o m 
pl ica t ions that can ar ise l imi t th is form o f 
f ixat ion to severe in jur ies . T h e result is a 
ve ry compl ica ted t rea tment p rocess . T h e 
nex t op t i on is a m i n e r v a cast o r a mo lded 
mine rva o r thos i s . 

Over the past five years, the Lerman Mi
nerva o r thos i s ha s b e e n appl ied on 96 pa
t ients . In 93 cases , the or thos i s w a s wel l 
accep ted wi th little o r n o compl i ca t ions , 
compla in t s or ad jus tments . S ix ty-f ive pa
t ients were fitted w i th t he L e r m a n M i n e r v a 
as a p r imary t rea tment . Ten pa t ien ts w e r e 
t ransferred to the L e r m a n M i n e r v a from 
o the r o r thoses . S e v e n pa t ien t s w i th severe 
cervical in jur ies w e r e t ransferred to halo 
ves t f ixat ion. Four t een pa t ien ts w e r e fi t ted 
w i t h the L e r m a n M i n e r v a pos t -opera t ive ly 
for cervical fus ions . T h r e e pa t ien ts re jec ted 
the L e r m a n M i n e r v a for non -compl i an t 
r easons . 

T h e or thos i s is commerc ia l ly avai lable 
f r o m U . S . Manufac tu r ing C o m p a n y , 180 N . 
S a n Gabr i e l Bou levard , P .O . B o x 5 0 3 0 , 
Pasadena , Cal i fornia 91107. 

•patent applied for 



Classified Ads 
In o rder to proper ly calculate the n u m b e r o f w o r d s in (and the cost of) a c lassif ied adver t i se
m e n t accord ing to the m e t h o d used b y A O P A , the adver t i ser shou ld do the fo l lowing. A d d 
up every charac ter in the ad , inc lud ing c o m m a s , h y p h e n s , e tc . D i v i d e the s u m b y five (we 
cons ide r a w o r d to cons i s t o f 5 characters) to f ind the total n u m b e r o f w o r d s . T h e n f igure the 
cos t b a s e d on these rates: M E M B E R S — f i r s t 30 words $ 3 2 . 0 0 . Each addi i tonal w o r d $1 .50 . 
N O N - M E M B E R S — f i r s t 3 0 w o r d s $ 7 8 . 0 0 . E a c h addi t ional w o r d $ 4 . 0 0 . R e s p o n s e s to A O P A 
B o x n u m b e r s are forwarded u n o p e n e d free o f charge . A d v e r t i s e m e n t s are to b e pa id in 
advance . C h e c k s shou ld b e m a d e payab le to A O P A . S e n d to A O P A , 717 Pend le ton St ree t , 
Alexandr ia , V A 22314 . No class i f ied ads wil l b e taken b y p h o n e . 

Orthot ist , Certif ied or B o a r d E l i g i b l e -
G o o d salary and bene f i t s , p e r m a n e n t po
s i t ion , requ i res s o m e expe r i ence i n b r ac ing 
scol ios is a n d pos t opera t ive sp ina l fus ion. 
Contac t : I s idore Zamosky , Inc. 12 Augus ta 
A v e n u e , M o n s e y , N Y 1 0 9 5 2 ; (914) 352 -2148 
or 352-2397. 

C P o r C P O needed immediate ly , Certif ied 
or B o a r d Eligible to w o r k w i t h a n e w c o m 
p a n y i n N o r t h w e s t e r n P e n n s y l v a n i a . 
Du t i e s w o u l d inc lude cl inical w o r k , m e a 
sur ing a n d fi t t ing pa t ien ts at the office and 
i n the f ield, and manufac tur ing a n d de
s ign ing or thot ic and pros the t ic products . 

A n excel lent oppor tun i ty for those w h o 
w a n t to g row and he lp w i th the m a n y op
por tun i t i es o f a n e w and rapidly e x p a n d i n g 
Or tho t i c s a n d Pros the t ics company . C o m 
pet i t ive salary a n d benef i t s . 

P lease call for m o r e in format ion or s end 
your r e s u m e to the fo l lowing address . 

Car te r O r t h o p e d i c s , L td . 
202 U n i o n Street 

Ti tusvi l le , PA 16354 
1-814-827-9691 

W A N T E D : E X P E R I E N C E D C P O w i t h 
b u s i n e s s m a n a g e m e n t c a p a b i l i t i e s , 
k n o w l e d g e a b l e o f p r o g r e s s i v e pa t i en t 
m a n a g e m e n t t e c h n i q u e s — o p e n i n g for full 
t ime m a n a g e m e n t o f a satell i te office in 
c e n t r a l O r e g o n . S a l a r y a n d b o n u s e s 
nego t i ab le w i t h hea l th insu rance a n d va
ca t ion benef i t s inc luded . S e n d comple te 
r e s u m e to: D a v e J a n k e , C P O , Or tho t i c -
Pros the t ic Se rv i ce s , I nc . , 9450 S.W. B a r n e s 
R o a d , Su i t e # 1 2 0 , Por t l and , O R 97225 . 

ORTHOTIST/ = 
PROSTHETIST = 

Modern 150-bed health care, re
search and rehabilitation center lo
cated in Westchester County (25 
miles from Manhattan) has immedi
ate opening for Certified Orthotist 
and/or Certified Prosthetist, board 
eligibility acceptable. Experience 
desired. Must be talented in fabrica
tion and committed to patient care. 
Outstanding career opportunity with 
dedicated staff and excellent com
pensation package. Send resume 
to: Personnel Department, The 
Burke Rehabilitation Center, 785 
Mamaroneck Ave., White Plains, 
NY 10605. Equal Opportunity Em
ployer m/f. 

P R O S T H E T I S T — C e r t i f i e d o r boa rd e l ig i 
b l e as staff p ros the t i s t at m o d e r n rehab i l i 
tat ion facility. Team concep t opera t ion . E x 
cel lent bene f i t plan. E q u a l oppor tun i ty 
employer . Contac t : Michae l M . A m r i c h , 
L ibe r ty Mutua l Med ica l Se rv ice Cen te r , 165 
D a r t m o u t h St ree t , B o s t o n , M A 02116; (617) 
3 5 7 - 9 5 0 0 , ext. 4 3 6 6 . 



Univers i ty Orthot ic I n s t r u c t o r — T h e U n i 
vers i ty o f Texas Pros the t i c s -Or tho t i c s Pro
g ram in Dallas is s e e k i n g an or thot ic i n 
structor . App l i can t m u s t posses s a Bacca 
laureate degree and b e cer t i f ied in or thot 
ics . Salary wil l b e c o m m e n s u r a t e w i th e x 
pe r i ence . Excel lent benef i t package . T h e 
Unive r s i ty is an equa l oppor tun i ty e m 
ployer . Rep l i e s wil l b e conf ident ia l . P lease 
s e n d r e s u m e s to: 

Bruce McCle l l an , C P O 
Pros the t i c s -Or tho t i c s P rog ram 

6011 Har ry H i n e s B lvd . 
Su i t e 555 

Dal las , T X 75235 

Certif ied Pros thet i s t—Progress ive Pros 
the t ic and Or tho t i c C o m p a n y has i m m e d i 
ate o p e n i n g . Du t i e s inc lude pa t i en t man
agemen t , c l inical w o r k and fabr ica t ion . E x 
cel lent benef i t s . S e n d r e s u m e and salary 
r equ i r emen t s to : Art if icial L i m b Profes
s iona l s , I n c . , P .O. B o x 1884 , B r u n s w i c k , 
G A 3 1 5 2 1 . 

P R O S T H E T I S T — N e e d C P o r C P O for 
hospi ta l o w n e d affiliate or thot ic /pros the t ic 
facili ty. Ind iv idual wi l l a s s u m e full r e spon
s ib i l i ty for pros the t ic se rv ices . W e offer ex 
cel lent benef i t s inc lud ing i m m e d i a t e c o m 
p a n y pa id coverage on heal th , denta l , a n d 
life i n su rance . El Paso i s located IV2 hours 
a w a y from the beaut i ful N e w M e x i c o 
m o u n t a i n s w h e r e o n e can en joy s n o w sk i 
ing , w a t e r recrea t ion , and c a m p i n g . W e are 
m i n u t e s away from Jua rez , M e x i c o . Sa lary 
c o m m e n s u r a t e w i t h expe r i ence . S e n d res 
u m e o r 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 R e s o u r c e s Depar t 
m e n t , 2001 N . O r e g o n , El P a s o , T X 7 9 9 0 2 ; 
p h o n e (915) 5 4 2 - 6 6 6 2 . 

N e e d e d — B o a r d El igible or C O w i t h s o m e 
pros the t ic expe r i ence to w o r k in an e s t a b 
l i shed progress ive S o u t h e r n Cal i fornia fa
cility. Grea t oppor tun i ty for the r ight per 
son . S e n d r e s u m e to: A O P A B o x 6 8 5 0 6 , 717 
Pend le ton St ree t , Alexandr ia , VA 22314 . 

O h i o F a c i l i t y E x p a n d i n g — I m m e d i a t e 
open ings for any three o f C P O ' s , C P ' s , 
C O ' s , o r Board E l ig ib l e . Excel lent benef i t s , 
Salary nego t i ab l e . Rep ly to: S h a m p Pros 
thet ic Or tho t i c C e n t e r , 3090 Wadswor th 
R o a d , Nor ton , O H 4 4 2 0 3 ; (216) 8 2 5 - 5 3 5 0 . 

ORTHOTIST/ 
PROSTHETIST 

This position designs, writes specifica
tions for, fabricates and/or directs fab
rication of orthotic and prosthetic ap
pliances following the prescription of the 
physician. Acceptable candidates must 
have 3 years of strong appropriate ex
perience in both orthotic and prosthetic 
appliances and certification by the 
American Board for Certification in 
Orthotics and Prosthetics. A Bachelor's 
degree is preferred. The candidate must 
be eligible for membership in the 
American Academy of Orthotists and 
Prosthetists. 

To apply, please call our toll-free number 
(800) 251-2561 or send your resume to: 
HCA International Company, Dept. 
AOPA-1085, P.O. Box 550, Nashville, TN 
37202. HCA is an Equal Opportunity 
Employer. 

HCA 
International 
Company 



Poor Plastic 
Syndrome? 

For Orthotic/Prosthetic grade sheet materials Homo-Po lymer -Po lypropy lene 
that ''make it and make it right" call M a r a m e d Co-Po lymer-Po lypropy lene 
Precision toll free today 1 8 0 0 3 2 7 5 8 3 0 . Low Density Polyethylene 

Superior Quality Plastics at a reasonable price. i7M ^ S ^ ' ^ d s ^ r " ' 1 0 ' 1 

• • J Miateah. Fl. 33016 
Consistency tor today and tomorrow. I W <'«^»^83oo 

7 Telex 6811391 Mai\imed MIA 



CD. Denison 
Two Poster Cervical Collar 
The CD. DENISON TWO POSTER CERVICAL COLLAR was originally designed as a post-

cervical fusion orthosis. 

The basic design features rigid mandibular-occipital pad connectors with safety latches. 

This innovation permits a more positive control of the head and cervical spine than is 

provided with flexible-straD type connectors. 

T ime has proven the value of the 

CD. DENISON TWO POSTER 
CERVICAL COLLAR, not only as a post-

operation support, but also in non-surgical 

application, when a more positive 

positioning control is desirabie. 

The CD. DENISON TWO POSTER 
CERVICAL COLLAR with thoracic 

extension possesses all the qualities of the 

basic T w o Poster. In addit ion, it provides 

an even greater stabilizing support of the 

cervical and upper thoracic spine. 

•MM 

CD. Denison Orthopaedic Appliance Corp. 
2 2 0 W . 28th STREET • BALTIMORE, MD 21211 • (301) 2 3 5 - 9 6 4 5 

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



KNIT-RITE 
Proudly Announces 

PE BRACE 
PRODUCTS 

Avai lable B e g i n n i n g O c t o b e r 1 , 1 9 8 5 

Pope Brace is well known in the industry as a quality line Of 

extensive inventory 
October 1st, 1985. 

Call Toil-Free Today 
1-300-821-3094 

As your supplier, your practice 
and the success of your facility are 
of the utmost concern to us. You 
deserve the finest service available. 
We can deliver that to you. Most 
orders are shipped the same day 
received. When you're really in a 
rush, overnight delivery is available 
at a nominal charge. 

We at Knit-Rite are continually 
striving to bring our resources— 
knowledge, inventory, equipment, 
buying power and scope of products 
together in a manner tailored to your 
supply needs. 

The entire Knit-Rite team is 
At Your Service.' 

You deserve the Best! 

FAST WORLDWIDE SERVICE 

From The 

HEART of AMERICA 

2020 Grand Avenue, Kansas City, Missouri, 64141 
Phone: 816/221-5200 
TWX #9107710513 • Cable Code: KNIT-RITE 



American Orthotic and Prosthetic Association 
717 Pendleton Street 

Alexandria, VA 22314 


