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right combinat ion of material, firm­
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w i d e s e l e c t i o n a n d h igh q u a l i t y 
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padded aluminum. 
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PROFESSIONAL COOPERATION — THE PRESENT 
DAY CHALLENGE TO US 

T h e p a c e a t wh ich o u r m o d e r n indus t r i a l c o m m u n i t y is d e v e l o p i n g is t ru ly b r e a t h ­
t a k i n g . T h e s t ab l e s t r u c t u r e of t he pas t c e n t u r y h a s c h a n g e d to a d y n a m i c o n e . F r o m 
d a y t o d a y it b e c o m e s increas ing ly specia l ized a n d c o m p l e x . 

T h e p o p u l a t i o n h a s no t on ly inc reased at a n exp los ive ra le d u r i n g the last 100 
y e a r s , b u t its fo rm h a s c h a n g e d to such a n ex ten t t ha t a comple t e ly new s t r u c t u r e o f 
society h a s d e v e l o p e d . A c c o r d i n g t o G e r m a c h e r a p p r o x i m a t e l y 8 0 % of t he w o r k i n g 
p o p u l a t i o n w a s e m p l o y e d in a g r i c u l t u r e in the yea r 1800. In 1960 it w a s on ly a b o u t 
2 0 % in t he indus t r i a l c o u n t r i e s . 

In keep ing wi th this r a p i d c h a n g e is t he ever increas ing a m o u n t of scientif ic 
k n o w l e d g e ava i l ab le to us . In his b o o k " E d u e a l i o n - F u l u r e - S a f e t y " H e i n z S c h w a l b e 
g ives us t he fol lowing i n f o r m a t i o n : In the yea r 1700 t h e r e were 10 scientif ic p u b ­
l ica t ions regis tered . By a b o u t 1800 the n u m b e r w a s 100. by 1850 a l r e a d y 1000 a n d 
in the yea r 1900 it w a s a s m a n y as 10.000. By 1950 it h a d risen t o 100.000 a n d in 
1968, solely in t he field of p s y c h o l o g y , 12,000 p u b l i c a t i o n s c o u l d b e c o u n t e d . Spe­
cial is ts e s t i m a t e t h a t t h e a m o u n t of scientif ic i n f o r m a t i o n ava i l ab le d o u b l e s a b o u t 
every 15 y e a r s . 

A c c o r d i n g t o I. I. C e r v a n Sch r i ebe r ' s b o o k " T h e A m e r i c a n C h a l l e n g e " , in t h e 
yea r 3000 B.C. E g y p t i a n so ld ie r s m o v e d a b o u t wi th a speed of a r o u n d 5 k m . per 
h o u r . In t he M i d d l e A g e s , 4000 yea r s la te r , t he c r u s a d i n g a r m i e s m o v e d at t h e s a m e 
speed . C o l u m b u s ach ieved a n a v e r a g e speed of 8 k m . pe r h o u r a n d t h e n u l t ima te ly 
N a p o l e o n ' s c a r r i a g e b r o u g h t it u p t o 16 k m . per h o u r . T h u s it t o o k m a n nea r ly 
5000 yea r s mere ly t o t r eb le his speed of m o v i n g f o r w a r d . 

In t he last o n e a n d o n e - h a l f c en tu r i e s , h o w e v e r , th i s h a s inc reased e n o r m o u s l y . 
T h e m o o n r o c k e t , wi th A r m s t r o n g a n d Ald r in o n b o a r d , sho t itself o u t of t h e 
m o o n ' s o rb i t t o w a r d s t h e e a r t h wi th a speed of 9100 k m . a n h o u r . T h e s e f igures 
s p e a k for t hemse lves . 

N o w back t o i n d u s t r y . H e i n z S c h w a l b e tells us t h a t t h e p e r i o d of t ime f rom sci­
ent if ic d i scovery t o i ndus t r i a l a p p l i c a t i o n w a s 112 yea r s for p h o t o g r a p h y , 50 yea r s 
for t he t e l e p h o n e , 35 yea r s for r a d i o , 15 years for r a d a r , 12 yea r s for te levis ion , 6 
yea r s for t h e a t o m b o m b , a n d 5 yea r s for t r a n s i s t o r s . F r o m th i s w e can see t h a t , 
n o t on ly is o u r e n v i r o n m e n t c h a n g i n g , b u t a l so t h a t t he t e m p o of d y n a m i c s is 
c o n t i n u o u s l y acce le ra t ing . 

W e d o n o t k n o w if we a r e in a p o s i t i o n t o mee t th is cha l l enge successful ly, b u t 
we c a n b e su re t h a t on ly wi th c o n s i d e r a b l e k n o w l e d g e a n d abi l i ty will we be ab le 
t o m a s t e r it. If we review indus t r i a l d e v e l o p m e n t ove r t he pas t 50 yea r s we see t h a t 
p ro fess ions c o m e a n d g o . N o t on ly h a s i ndus t r i a l p r o g r e s s m a d e m a n y p ro fess ions 
o b s o l e t e , bu t a l so t h e a c t u a l c h a n g e w h i c h h a s t a k e n p lace wi th in m o s t is qu i t e 
inc red ib le . It w o u l d fill c o l u m n s to list all t h e o c c u p a t i o n s w h o s e i n t e rna l s t r u c t u r e 
h a s been c o m p l e t e l y r e m o d e l l e d . 

W h a t is t he pos i t i on in o u r p rofess ion? D o you real ly t h i n k t h a t e v e r y t h i n g will 
s tay as before? T h a t n o new gu ide l ines a r e necessary? 

M a y I r e m i n d y o u t h a t on ly a few d e c a d e s a g o we p r o d u c e d prac t ica l ly all e le­
m e n t s of o u r o r t h o p a e d i c t e c h n o l o g y ourse lves in o u r o w n w o r k s h o p s . T o d a y we 
a r e supp l i ed by i ndus t r i e s especia l ly e q u i p p e d for c a r r y i n g o u t th i s w o r k , a n d , 
t h e r e b y , t h e bas ic h a n d i c r a f t skills h a v e been forced in to a s e c o n d a r y p o s i t i o n . Let 
us t a k e , for e x a m p l e , t h e t u b u l a r ske le ton p r o s t h e s e s for a r m s a n d legs which leave 
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prac t i ca l ly n o t h i n g t o be c o m p l e t e d by h a n d . T h i s spo t l i gh t s h o w t h e m i g h t of 
k n o w l e d g e a n d k n o w - h o w gets ever s t r o n g e r a n d g r ea t e r . 

L o o k i n g b a c k a t t h e pas t we see t h a t t he p ro fes s iona l t r a i n i n g m e t h o d s in t h e 
U S A h a v e t a k e n q u i t e a different p a t h f rom t h o s e in E u r o p e . W h e r e a s in E u r o p e 
t h e e d u c a t i o n a l f r a m e w o r k o f o r t h o p a e d i c t e c h n o l o g y is still b a s e d largely o n 
m a n u a l skills, a n d fu r the r e d u c a t i o n is necessa ry if o n e is t o k e e p u p wi th t he de ­
v e l o p m e n t s , r a t h e r t he o p p o s i t e s i t u a t i o n is t o b e o b s e r v e d in t h e U S A , w h e r e g o o d 
bas i c t r a i n i n g t h r o u g h r e sea rch a n d t e c h n o l o g y is g iven p r io r i t y . 

D e s p i t e t h e s e di f ferences in t r a d i t i o n , o r even m o r e a p p r o p r i a t e l y b e c a u s e of t h e s e 
dif ferences , a w o n d e r f u l o p p o r t u n i t y p r e sen t s itself for b o t h s ides t o prof i t f rom t h e 
differing expe r i ence of t h e o t h e r . W h e n o n e s tud ies t he p o s i t i o n ex is t ing o n t h e t w o 
c o n t i n e n t s w i th respec t t o o r t h o p a e d i c t e c h n o l o g y o n e is t ru ly a m a z e d a t t h e ex t en t 
t o which t h e expe r i ence of t h e o n e c o m p l e m e n t s t h a t of t he o t h e r . W e s h o u l d no t 
a l low th i s o p p o r t u n i t y of c o o p e r a t i n g t o g e t h e r t o sl ip a w a y . 

W i t h i n t h e s c o p e of I N T E R B O R , t o w h i c h 15 c o u n t r i e s b e l o n g , s u c h a c o o p e r a ­
t i on h a s a l r e a d y been pa r t i a l ly rea l ized . W e s h o u l d , h o w e v e r , n o t forget t h a t p r e ­
cisely in s u c h a n i n t e r n a t i o n a l o r g a n i z a t i o n t h e efforts o f all m e m b e r s a r e necessa ry . 
O n l y by closely c o o p e r a t i n g t o g e t h e r in all s ec t ions of o r t h o p a e d i c t e c h n o l o g y c a n 
w e expec t t o s h a p e a n d inf luence t h e fu tu re of o u r p ro fe s s ion . N a t i o n a l f ron t ie r s , 
differ ing l anguages , a n d d i s s imi la r c o n d i t i o n s a n d o p i n i o n s m u s t n o t h i n d e r o u r 
m u t u a l effor ts . 

T h e j o i n t A O P A - 1 N T E R B O R C o n g r e s s in M i a m i Beach , F l o r i d a , p r e s e n t s itself 
a s a n idea l o p p o r t u n i t y t o get t o k n o w e a c h o t h e r be t t e r a n d t o w o r k o u t t o g e t h e r 
successful p l a n s for t h e fu ture . I a s su re y o u t h a t we a r e real ly h a p p y a b o u t th i s 
m e e t i n g a n d p lace g rea t h o p e s o n it. 

A n d r e Bah le r 
P r e s i d e n t 
I N T E R B O R 



FABRICATION AND FITTING OF THE CARS-UBC 
KNEE ORTHOSIS 

R. Wassen 1 , R. Hannah 1 , 
J. Foor t 1 , and S. Cousins1 

The C A R S - U B C Knee Orthosis (Fig. 1) which 
was described in the December 1975 issue of 
Orthotics and Prosthetics (1) is specifically de­
signed to hold a medially or laterally unstable 
knee from moving into a painful position of de­
formity while the knee is in extension, and bear­
ing weight. This paper covers fabrication and 
fitting procedures. 

In the early phase of development, a plaster 
cast of the affected limb was made with the knee 
in a nearly corrected position. A positive model 
of the limb was made, and plastic laminate cuffs 
were made over it. Since then, we have developed 
prefabricated kits (Fig. 2). The cuffs are pre­
formed of polyvinylchloride, a t ransparent ther­
moplastic with reasonable impact resistance and 
sufficient rigidity, and are fitted individually after 
being heated slightly. 

The joint system (Fig. 3) includes the poly­
propylene joint head and the nylon bolt which 
serves as a pivot. The nylon is locked onto the 
PVC cuffs with a thin nylon nut which has been 
countersunk to fit approximately the shape of the 
underside of the flat head nylon bolt. The PVC, 
countersunk in the molding process, is clamped 
between the head of the bolt and the thin nut. 
When the hinge, which is threaded to mate the 
bolt, is screwed on, excess bolt is cut off to finish 
the joint system. 

The telescopic beam plugs into the polypropyl­
ene joint head. The telescopic feature permits un­
restrained flexion of the knee. The fit of the steel 
tubes permits the units to slide freely with respect 
to each other without rattle. One end of the knee 
sling is anchored to this beam so that the required 
pull toward the beam is achieved. The other ends 
of the knee cuff are fastened to the PVC cuffs 
(Figs. 4 and 5). 

The knee sling (Fig. 6) is made of leather. It is 
triangular in shape so that one corner can be 
anchored to each cuff and one to the telescopic 
beam in such a way that the three forces on the 
knee sling balance out the displacing force within 
the knee. The knee sling, the straps which hold it 
to the rest of the orthosis, and the straps that hold 
the orthosis on are the most handcrafted parts of 
the orthosis. Most of the fitting required involves 
adjusting the straps to achieve the required bal­
ance between the three parts of the orthosis: the 
thigh cuff, the shank cuff, and the knee sling. In­
cluded in these adjustments is adjustment of the 
waist band suspension system which holds the 
orthosis in place vertically, and adjustment of 
the straps which hold the shank and thigh cuffs in 
position when the whole system relaxes with 
flexion of the knee and hip. 

F A B R I C A T I O N 

T H E T E L E S C O P I C BEAM 

Table 1 provides specifications for the seamless, 
mechanical steel tubing, (Standard Tube, Canada 
Ltd.) used to fabricate the telescopic beam (Fig. 
3). The tubing is cut into seven-inch lengths using 
a s tandard type of tubecutter. These lengths will 
be cut shorter later if necessary to permit suffi­
cient telescoping as the patient sits. An additional 
piece of 3/8-in. tubing 1-in. long is cut to insert 
into the 7/16-in. tubing so that 3/8-in. protrudes 
to plug the 7/16-in. par t onto the polypropylene 
hinge. The 1-in. piece is attached to the 7/16-in. 
tube by a pop rivet through a hole approximately 
3/16-in. from the end of the 7/16-in. tubing. The 
cut ends of the 7/16-in. tubing are deburred, and 
the telescopic beam assembly is nickle plated. 
The completed telescopic beam is shown in 
Figure 3. 

1Division of Orthopaedics, Department of Surgery, 
Faculty of Medicine, University of British Columbia, 
Vancouver 9, B.C., Canada. 



F i g . 1. V a r i o u s v i e w s o f the C A R S - U B C k n e e o r t h o s i s for arthrit is . T h e s e v i e w s s h o w t h e o r t h o s i s f i tted t o p r o ­
v ide for lateral ins tab i l i ty . It c a n be fitted just a s eas i ly w i t h the t e l e s c o p i n g bar o n the m e d i a l s ide o f the k n e e t o 
p r o v i d e for m e d i a l ins tabi l i ty . A l t h o u g h s h o w n here b e i n g w o r n o n the o u t s i d e o f t rousers the o r t h o s i s m a y b e 
w o r n next to the skin or s i m p l y with a s t o c k i n e t o v e r the k n e e . 



T A B L E 1. S P E C I F I C A T I O N S O N T H E SEAMLESS M E C H A N I C A L T U B I N G 

Fig. 2. The parts of the kit for the CARS-UBC knee 
orthosis. Fig. 3. The components of the telescoping joint system. 

T H E JOINT-PIVOT SYSTEM: 

Dimensions of the polypropylene joint head, 
which is injection molded by a local fabricator, 
are shown in Figure 3. An aluminum insert at the 
bearing area is provided to eliminate the effects 
of shrinkage of the polypropylene after molding. 
The insert is made of 5/8-in. a luminum round 
stock drilled and tapped for a 1/2-in. N .C . thread. 
The outer surface is knurled to key it to the poly­
propylene. 

Attachment of the nylon bolt to the PVC cuff 
is shown also in Figure 3. The head of the bolt 



is shaved off to remove the screw driver slot, and 
a nylon nut, which is used to c lamp it to the PVC, 
is thinned to approximately 1/4-in. and counter­
sunk on the side which fits against the PVC. The 
nylon flat head bolt has 1/2-in. N . C . threads. The 
polypropylene joint head is screwed onto the 
nylon bolt to the required position. The advan­
tages gained by using a threaded pivot-bearing 
system include the ability to position the joint 
head closer or further from the body for optimiz­
ing comfort and cosmesis, and keying of the joint 
head to the pivot in a direct and simple way. 

Assembled, the joint system provides more 
than adequate pivoting action without significant 
joint head shift because the degree of pivoting 
required is only about 45 deg. The thin section of 
the joint head is designed to provide a flexing 
hinge which acts at right angles to the pivot. The 
flexing hinge can allow shifts of about 30 deg. off 
the axis of the telescopic beam in either direction. 
If it should flex beyond the yield point, it will not 
break, but continue to function as a springless 
hinge. Since the forces act inward against the 
PVC cuffs, all tendencies favor the system. Fur­
thermore, because the telescopic beam allows 
relative rotation between the 3/8-in. and 7/16-in. 
tubing, it is virtually impossible to load the whole 
system adversely. 

T H E PVC C U F F S 

When it was recognized that prefabricated cuffs 
were practical, plaster molds (Fig. 7) were estab­
lished for the thigh cuff and the shank cuff. Each 
cuff is a mirror image of it's mate and so these are 
not really left and right cuffs, but varus and 
valgus cuffs. Thus, the shape of the valgus right 
is the shape for the varus left. The surface of the 
mold is shaped to give a flare to the edge of the 
cuff and to produce a conical elevation for the 
screw to recess into. 

The cuffs are made of 1/16-in. PVC. The mate­
rial is water clear, and therefore allows direct in­
spection of fit against the body. When adjust­
ments are required, they can be made with a heat 
gun. The dimensions for the thigh and shank cuff 
bands are shown in Figures 4 and 5. 

Molding and Finishing Procedures. 

1. Soften the PVC pieces in an oven at ap­
proximately 400° F for at least 30 sec. 

2. Prewarm the molds sufficiently to allow the 
needed working time. 

3. With gloved hands , remove the PVC piece 
from the oven and work it down against the mold 
until it mates. Vacuum forming of course can be 
used. 

Fig. 4. Outline of the thigh cuff band. Transparent polyvinylchloride has proven 
to be a satisfactory material for the cuffs. 



Fig. 5. Outline of the shank cuff blank. Transparent 
polyvinylchloride has proven to be a satisfactory ma­
terial for the cuffs. 

Fig. 6. Basic dimensions of the leather knee sling. 

4. Remove the cooled part . Grind the edges 
with a disc sander and polish the edges with a 
felt buffer. Avoid fumes during all operat ions. 

5. Using the disc sander, grind the tip off the 
conical elevation until a hole is made large enough 
to receive snugly the 1/2-in. nylon bolt. 

6. Drill holes for straps and buttons as indi­
cated on the template sketch using a N o . 8 drill 
(Figs. 4 and 5). 

STRAPS A N D F A S T E N I N G 

Because there is no at tachment to the shoe, and 
the whole apparatus is so loosely interlinked 
within itself, a waist band suspension system is 
required. Figure 8 shows the 1 5/8-in. belt end, 
made of leather, to which two shapes and the 
1 1/2-in. cotton webbing waist band are attached. 
The steps involved in making the straps are: 

1. Make a leather belt end for attaching the 
metal shapes and waist strap per the pattern in 
Figure 8. 

2. Use Velcro, at tached at the time of fitting, 
for securing the belt. 

3. Make the 1-in. Dacron webbing loop as 
indicated in Figure 9. The clip fastens to the 



Fig. 7. The molds for the cuffs. The upper figure is for 
the thigh cuff mold, and the lower for the shank cuff 
mold. Only one mold for each level is required to pro­
vide left and right, varus and valgus because each cuff 
is a mirror image of its mate and because of the material 
used it can be reversed. 

Fig. 8. Upper figure shows the end of the suspension 
belt. The lower figure is the pattern for the leather 
portion of the belt end. Fig. 9. The suspension strap. 

button that is attached to the top-front end of 
the thigh cuff. 

4. Make two 1 1/2-in. cotton webbing straps 
per Figure 10. These are attached to the thigh 
and shank cuffs and looped around the limb to 
stabilize the cuffs. The thigh cuff a t tachment 
s t rap is at the top edge, and fits onto the same 
but ton as the suspension strap, but goes on 
second to prevent disconnection of the suspension 
loop when there is no tension in the system. The 
shank at tachment strap fastens to the lower edge 
of the shank cuff in the same way. 

5. The knee sling is made according to the 
pattern shown in Figure 6. Attachment points for 
the three but tons are indicated and these are popriveted to the sling. Small copper washers are 
used for reinforcement. 

6. Webbing at tachment straps for the knee are 
shown also in Figure 6. Like other straps they are 



made overlength and cut to the required length 
after trials on the patient. 

7. The posterior knee s trap is shown also in 
Figure 6. 

8. Straps are connected to the PVC cuffs by 
1 1 /2-in. shapes. These are attached by means of 
polyethylene links (Fig. 8) to the PVC cuffs. 

9. Rayon elastic cord, 1 /8-in. in diameter is 
fitted inside the tubing, extending through the 
polyethylene joints through 1 /8-in. holes drilled 
into the joints along the axis of the tubing as in­
dicated in Figure 3. 

F I T T I N G P R O C E D U R E 

With the patient seated and the knee flexed 
the following steps are carried out: 

STEP 1: T H E WAIST BELT 

• Apply the waist belt so that the suspension 
strap hangs down the anterior midline of the 
affected limb. 

• Adjust the belt for comfort and sew Velcro 
on to fasten the belt. 

S T E P 2 : T H E T H I G H C U F F 

• Position the cuff at mid-thigh; on the lateral 
side for correcting a valgus deformity; on the 
medial side for correcting a varus deformity. 

• For a snug fit, warm the cuff lightly with a 
heat gun or over a hot plate, and gently bend it 
to fit the leg. (Practice with a strip of scrap PVC 
is recommended.) 

• Fit the thigh cuff securing strap by adjusting 
it through the ring on the cuff. It should pass 
around the leg to fasten onto the top button on 
the front of the cuff. This s t rap should hold the 
cuff securely in place but not restrict circulation. 
Sew or rivet the strap to the ring and trim off the 
excess. 

STEP 3: T H E S H A N K C U F F 

• A good fit is also important for the shank 
cuff. 

• Fit it mid-way between the knee and the ankle 
on the medial or lateral side as was the case with 
the thigh cuff. 

• Shape the cuff by warming it and flare the 
lower edge, if necessary, by pressing the warmed 
edge against a bench. 

• Adjust the securing s trap so that it fastens 
onto the bot tom button on the cuff and holds the 
cuff securely in position. 

Fig. 10. The cuff strap. Two are required. 

Fig. 11. The Polyethylene Link. 



• Check that the strap is not restricting the 
circulation, and rivet, or set it, to length. 

STEP 4: T H E T E L E S C O P I C T U B E 

• Remove the cuffs from the leg and screw the 
plastic screws into the joint heads of the telescopic 
tube. 

• The narrow tube should be at the top. 
• The screw should not protrude from the joint 

head and the joint should rotate freely. 
• Replace the cuffs, now connected by the tele­

scopic tube, on the leg. 

STEP 5: T H E S U S P E N S I O N S T R A P 

• Fasten the suspension strap clip (hanging 
from the belt) to the top button on the front of the 
thigh cuff. 

• Fasten the thigh cuff securing strap back on 
top of the suspension strap clip on the top but ton. 

• Have the patient stand. Adjust the length of 
the strap, with the patient standing, so that it 
supports the thigh cuff but does not pull the waist 
belt down uncomfortably on the hips. Have the 
patient sit and the suspension strap will go slack. 

• Squeeze the suspension strap clip, only, per­
manently in place on the button with pliers. 

STEP 6: T H E K N E E S L I N G 

This is the most important part of the fitting 
procedure because it is the knee sling that pulls 
the knee into a comfortable position. 

• With the knee flexed, fasten one clip on the 
knee sling to the lower button on the thigh cuff 
and fasten the other clip to the top button on the 
shank cuff. 

• Adjust the straps through these clips until 
the knee sling is positioned snugly on the side of 
the knee, but not restricting the patella. 

• Pass the posterior leather strap of the knee 
sling behind the buckle of the telescopic tube. 

• Extend the knee with the patient sitting. The 
knee sling should pull firmly against the side of 
the knee. If the anterior straps are pulling the 
cuffs out of position, they are too short . If adjust­
ment on the posterior strap is insufficient the 
anterior straps are too long. 

STEP 7: H A V E T H E P A T I E N T W A L K 

• If the thigh cuff is rotating anteriorly, loosen 
the strap connecting the knee sling to the thigh 
cuff and tighten the posterior strap of the knee 
sling. 

• Do the same to the shank cuff if it is also 
slipping anteriorly. 

• When the best length of the two straps linking 
the knee sling to the cuffs has been determined, 
rivet or sew the straps and squeeze the clips per­
manently to the but tons with pliers. 

• Have the patient take off the orthosis and put 
it on again a number of times to ensure indepen­
dence. Establish that the patient can follow the 
written instructions given him. 

• If the telescopic tube is too long, (i.e. re­
stricting flexion), it may be shortened using a tube 
cutter or hacksaw. 

• If the skin is in good condition the orthosis 
may be worn next to the skin, otherwise a stock­
inette may be worn. 

Points which indicate that the fitting of the 
brace is successful are: 

• the patient feels less pain in the affected knee 
• the speed of walking is increased 
• there is increased stability and mobility in the 

stance phase 
• the patient feels more secure and confident 
• there is less dependence on any walking aid 

I N S T R U C T I O N S F O R T H E P A T I E N T 

• The orthosis is most easily put on when the 
patient is sitting with the knee flexed. 

• Put the waist belt on with the buckle just in 
front of the hip. 

• Position the cuffs on the side of the leg. 
• Fasten the top cuff on by clipping the s trap to 

the top button of the cuff. 
• Fasten the bot tom cuff on by clipping the 

strap to the bottom but ton. 
• Now that the cuffs are fastened to the leg, 

fasten the knee sling. Do this by pulling the s trap 
around and behind the knee and fasten it to the 
buckle on the tube. 



Check: 

1. When standing, the knee sling should give 
firm support at the side of the knee. 

2. If it is too tight sit down and slacken the 
buckle on the tube. 

3. If it is too slack sit down and tighten the 
buckle on the tube. 

T o take the orthosis off: 

1. Unfasten the s t rap behind the knee. 
2. U n d o the s trap at the bo t tom. 
3. U n d o the s t rap at the t op . 
4. Take off the waist belt. 

L I T E R A T U R E C I T E D 

1. Cousins, S., and James Foort, An orthosis for 
medial or lateral stabilization of arthritic knees, Ortho. 
and Pros., 29:4, December 1975. 





THE SHOE AS A COMPONENT OF THE ORTHOSIS1 

Gustav Rubin, M.D. , F A C S 2 , 
Domenick Bonarr igo 3 , Michael Danisi, C .O. 4 , 
Malcolm Dixon, B.S., M.A., R.P.T.5 

A specific shoe prescription must be evolved 
on an individual basis for each type of lower-limb 
orthosis prescribed 6 . The shoe and the rest of the 
orthosis cannot be considered as separate entities, 
but must be evaluated as a total orthotic system 
since the shoe modifications needed in each in­
dividual case are dependent upon the pathologic 
problem and the manner in which the total sys­
tem will function. 

The pathology to be braced, the condition of 
the local tissues and foot, the characteristics of 
all parts of the orthosis, the gait characteristics, 
the cosmesis of the device, and the patient 's 
wishes must all be considered when the prescrip­
tion is developed by the Clinic Team. This pre­
supposes that all of the members of the team, 
including the representative of the Shoe Lab­
oratory are professionals. The shoe orthotist 
should be a specialist in last design as well as 
in shoe construction and shoe modifications, and 
not solely a " shoemaker" whose expertise does 
not extend beyond the ability t o apply heels and 
soles to shoes. He should be able to work in close 
association with other orthotics services and be 
familiar with the needs of users of orthoses. 

Nevertheless, it is possible to generalize within 
fairly narrow limits and designate the proper 
shoes, or shoe modifications, usually required as 
part of each orthotic system, and it is the purpose 
of this paper to do so. Discussion will be limited 
to the orthoses most often used at the VAPC, 
the shoes or shoe modifications which should be 
employed with such devices, and the reasons for 
each specific shoe prescription. Since the shoes 
and shoe modifications required for ankle-foot 
orthoses (AFO's) do not differ from those re­
quired for hip-knee-ankle-foot orthoses ( H K A 
FO's) and knee-ankle-foot orthoses (KAFO's ) 
under similiar circumstances, the discussion will 
center primarily on A F O orthotic systems to 
avoid unnecessary repetition. 

Two types of commercially available shoes with 
special features will be referred to frequently 
throughout this presentation. It is therefore im­
portant to describe the pertinent special features 
of each. The Wilbur Coon Shoe 7 has a stiff 
( "hard" ) counter and 3/16-in. thick removable 
inlay of foam rubber covered by calf leather. The 
Ortho-Inlay, or Formo-Ped shoe 8 , has a relatively 
flexible ("soft") counter, and an inlay which is 
5/8-in. thick at the heel, 3/8-in. thick at the ball, 
and 1/4-in. at the toe. The inlay is fabricated 
of cork covered by kid leather with 1/8-in. thick­
ness of Impresol sandwiched between the superior 
covering of leather and the cork. Both of these are 
technically " d e p t h " shoes. For purposes of sim­
plification, these shoes are referred to by their 
commercial names whenever it is convenient to 
do so; otherwise they are referred to as the depth 
shoe with thin inlay (Wilbur Coon) , or the depth 
shoe with thick inlay (Ortho-Inlay). 

S H O E CLASP O R T H O S I S (Fig. 1) 

Modification: The shoe must have a stiff 
( "hard" ) counter (1). This combinat ion of shoe 

7Available from P. W. Minor and Son, Inc., Batavia, 
NY 14024. 

8Available from Scholl, Inc., 213 W. Schiller St., 
Chicago, III. 60610. 

1The authors are all permanent members of the 
Veterans Administration Prosthetics Center Special 
Clinic Team. The team has been designated as "Spe­
cial" since its primary function is to evaluate and 
prescribe for problem cases referred from elsewhere in 
the Veterans Administration. Other specialist members, 
such as clinical engineers, are called upon as needed. 

2Orthopedic Consultant and Chief, Special Pros­
thetics-Orthotics Clinic Team, VA Prosthetics Center. 

3Chief, Orthopedic Shoe Service, VA Prosthetics 
Center. 

4Supervisor, Orthotics Laboratory, VA Prosthetics 
Center. 

5 Health Sciences Specialist and Research Physical 
Therapist, VA Prosthetics Center. 

6Other than the KO's which do not extend to the 
shoe. The subject of FO's has been adequately covered 
elsewhere(1). Although varying somewhat in design and 
material used, FO's are basically arch supports. An 
exception is the long steel spring and rocker bar used 
for hallux rigidus which should be technically classified 
as an FO. 



Fig. 1. VAPC shoe clasp ankle-foot orthosis. 

Fig. 2. Teufel Ortholene ankle-foot orthosis. 

Fig. 3. The Ortho-Inlay shoe with a removable cork 
inlay. 

and the rest of the orthosis exemplifies the im­
portance of the shoe as a component of the 
orthosis. It is not simply an extension of the shoe 
clasp device, but an essential part of it. A well 
constructed Blucher-type shoe with leather sole, 
strong shank, stiff ( "hard" ) counter, and rubber 
heel should be employed. Under ordinary cir­
cumstances, in the absence of the need for a 
special last, a stock shoe will be adequate if it 
includes these characteristics. 

Reason for Modification: The area of attach­
ment of the shoe clasp to the counter is subject 
to continuous pressure. A flexible ("soft") count­
er will break down, become readily deformed, 
produce irritation of the posterior heel, and even 
cause blisters. It may occasionally be necessary to 
use a shoe which is one-half size larger than the 
shoe usually worn to provide adequate freedom 
from the possibility of posterior heel pressure. It 
is our custom to use the Wilbur Coon shoe and 
retain the inlay under these circumstances. 

T E U F E L O R T H O L E N E A F O 

Modification: The material of the Teufel 
Ortholene A F O (Fig. 2) is thick, and when fitted 
unilaterally to ordinary commercial shoes can 
cause a cosmetic problem, since two significantly 
different shoe sizes are required. At the VAPC, 

we solve that problem by using the Ortho-Inlay 
shoe fabricated with a removable cork inlay (Fig. 
3). 



Reason for Modification: This arrangement 
enables the orthotist to remove the inlay on the 
involved side only and replace it with the orthosis. 
As indicated earlier, the removable cork inlay of 
the Ortho-Inlay shoe is 5/8-in. thick at the heel, 
3/8-in. thick at the ball and l /4-in. thick at the 
toe. 

P O L Y P R O P Y L E N E A F O W H E N FAB­
R I C A T E D AS A P O S T E R I O R L E A F 
S P R I N G O R T H O S I S 

Modification: At the VAPC we use a depth 
shoe, the Wilbur Coon, and remove the relatively 
thin innersole (3/16-in.) on the involved side 
(Fig. 4). 

Reason for Modification: This arrangement 
permits a cosmetic fit (Fig. 5), since the space 
occupied by the 1/8-in. thick polypropylene is an 
adequate replacement for the innersole. When the 
patient has plantar foot problems requiring a 
modified innersole, the Ortho-Inlay shoe is used, 
and the innersole is placed over the plantar 
segment of the polypropylene orthosis. Plastazote 
may also be used to replace the inlay in this shoe. 
If necessary, a special shoe may be constructed 
to accommodate for special pathological con­
ditions (Fig. 6). As indicated above and illus­
trated by Figure 5, the shoe corrections employed 
for a K A F O will not differ from those used for an 
A F O under similar circumstances. 

P O L Y P R O P Y L E N E A F O W H E N FAB­
R I C A T E D AS A S O L I D A N K L E 
O R T H O S I S 

Modification: The shoes should be modified so 
as to include a SACH type heel (Fig. 7), long steel 
spring (Fig. 8), and rocker bar (Fig. 9). 

Fig. 4. The depth (Wilbur Coon) shoe with a thin insert. 

Fig. 5. Knee-ankle-foot orthosis molded of polypropy­
lene over a positive model of the patient's limb. Be­
cause the polypropylene is quite thin the depth shoe 
shown in Figure 4 is used. Removal of the thin insert 
compensates for the thickness of the polypropylene in 
the foot section. 

Fig. 6. A special insert and shoe designed to meet the 
needs of a special pathological condition. 



Fig. 7. "SACH-Type" cushion heel. 

Fig. 8. Cut-away view of shoe showing addition of a 
longitudinal steel spring to provide additional strength 
and to provide some push-off. 

Fig. 9. Rocker bar added to sole of shoe to permit roll­
over and thereby make walking easier. 

Fig. 10. A functional electrical stimulator for correction 
of a drop-foot condition. Shoe modification is seldom 
required to accomodate this modern system. 

Reason for Modification: Because ankle mo­
tion is absent, the SACH heel is needed to permit 
a limited but relative equinus on heel strike; the 
rocker bar aids roll-over; and, because the limited 
ankle motion interferes with push-off, the long 
steel spring is introduced to assist that function 
and prevent deformation of the shoe at the distal 
border of the shank. 

F U N C T I O N A L E L E C T R I C A L S T I M U L A ­
TION (FES) 

N o shoe modification is required unless plantar 
foot problems necessitate a modified inlay, and 
then the Ortho-Inlay shoe is used with corrections 
included. The special very thin (switch) inlay of 
the FES may be placed on the inlay of the Ortho-
Inlay shoe if necessary (Figs. 10 and 11). 



Fig. 11. Another view of the functional electrical stim­
ulation system shown in Figure 10. The control unit 
and battery are carried on a waist belt. Fig. 12. The VAPC Patellar-Tendon-Bearing orthosis. 

VAPC PTB ORTHOSIS 

The PTB orthosis (Fig. 12), as advocated by the 
designers, should be fabricated to permit no or 
very limited ankle motion to provide a high 
degree of unweighting. If, for example, the path­
ology has produced ankle pain on motion, a solid 
ankle should be used. If the pathology is at a 
higher level, then limited motion may be em­
ployed to lessen component stress. Some of the 
stresses will be dissipated by the limited motion, 
minimizing breakage. The forces transmitted 
from the floor to the cuff are greater with limited 
or absent motion (2). 

Modification: The shoe should include a SACH 
heel, rocker bar, and long steel spring. 

Reason for Modification: As previously in­
dicated, with absent or limited ankle motion, 
substitution for plantarflexion is obtained by the 
use of a SACH-type heel. The rocker bar aids 
roll-over and the long steel spring assists push-
off and prevents breakdown of the shoe at the 
distal section. 



SINGLE- O R D O U B L E - B A R O R T H O S E S 
W I T H F R E E M O T I O N A N K L E A N D ALSO 
D O R S I F L E X I O N ASSIST O R T H O S E S 

Modification: The only modification required 
for the conventional single- or double-bar orthosis 
is the at tachment of a shoe stirrup (Figs. 13 and 
14). The shoe should be a well constructed Blucher-type shoe with a leather sole, a rubber heel, 
and a strong shank. 

Reason for Modification: This at tachment 
makes the shoe a part of the orthosis. The strong 
shank is necessary because of the stresses placed 
on this area with the at tachment of a shoe stirrup. 
The Blucher shoe permits easier entry of the foot 
and also more efficient adjustability of the vamp 
closure. 

S INGLE- O R D O U B L E - B A R O R T H O S E S 
W I T H L I M I T E D O R ABSENT M O T I O N 
( "SOLID") A N K L E 

Modification: SACH-type heel, rocker bar, 
and long steel spring are required. 

Reason for Modification: To reiterate: the 
SACH-type heel provides a substitute for plantar-
flexion, the rocker bar aids roll-over, and the 
long steel spring assists push-off and prevents 
breakdown of the distal portion of the shoe. 

S INGLE- O R DOUBLE-BAR O R T H O S E S 
W IT H A N K L E J O I N T W I T H 90 D E G . 
P L A N T A R F L E X I O N STOP 

Modification: This orthosis will usually be 
prescribed for patients with spasticity who do not 
have a normal stride. When a 90 deg. s top is pre­
scribed for the patient who does have a nearly 
normal heel-and-toe gait, a SACH heel should be 
employed. 

Reason for Modification: The SACH-type heel 
allows for limited relative plantarflexion of the 
shoe in relation to the floor. By eliminating this 
motion at the ankle the tendency toward trigger­
ing the spasticity is decreased. 

S I N G L E - O R D O U B L E - B A R O R T H O S E S 
W I T H D O R S I F L E X I O N STOP 

Modification: Rocker bar and long steel spring 
are required. 

Reason for Modification: The rocker bar aids 
roll-over and the long steel spring assists push-off. 

K N E E STABILIZING A N K L E - F O O T 
O R T H O S I S (Fig. 15) (3) 

Modification: The shoe should be a depth shoe 
with inlay removed, and it should be modified to 
include a rocker bar and long steel spring (Fig. 
15). Fig. 13. Conventional double-bar ankle-foot orthosis 

Fig. 14. View showing some details of installation of 
the stirrup necessary for proper function of the con­
ventional double-bar ankle-foot orthosis (Fig. 13). 



Reason for Modification: The rocker bar aids 
roll-over, and the long steel spring produces a 
long lever to aid knee extension. 

T H E E Q U I N O - V A R U S C O R R E C T I O N 
A N K L E - F O O T O R T H O S I S (DORSIFLEXION ASSIST PLUS S P R I N G - L O A D E D 
V A R U S C O R R E C T I O N ) 

Modification: A posterior flat-caliper box 
(Fig. 16) should be used in the heel of a Blucher 
shoe. A removable transfixion pin placed through 
the caliper box from the upper aspect of the heel 
will hold the orthosis fixed. The heel should in­
corporate an outflare. 

Reason for Modification: The caliper box with 
transfixion pin will prevent slippage and the out­

flare heel will act in conjunction with the spring-
loaded varus control to correct a flexible varus 
deformation. 

P O L Y P R O P Y L E N E S H O E I N S E R T 
O R T H O S I S F O R SPASTIC F O O T (Figs. 
17 and 18) 

Modification: A special shoe with a vamp and 
tongue which can be laid back to expose the entire 
innersole is now available commercially. 

Reason for Modification: It should be noted 
that the ability to lay open the entire upper of the 
shoe permits the patient to grasp the orthosis in 
one hand and place his foot into the orthosis and 
the shoe as a unit without making the effort of 
forcing his toes through the smaller opening of 
the throat of the shoe. This avoids the stimulus 
which will frequently result in increased spasticity 
and clawing of the toes. When spastic toe clawing 
occurs, entry of the foot into the shoe is made 
difficult. Because Velcro is used on both the shoe 
and the orthosis, closure can be carried out easily 
by use of the uninvolved hand. This type of shoe 
has been custom made by the VAPC Shoe Lab­
oratory in the past, but they are now available 
from P. W. Minor 7 . 

The polypropylene shoe insert orthosis can be 
separated readily from the shoe (Fig. 19), thus 
enabling the patient to change shoes as desired. 
The orthosis is held firmly in the shoe by Velcro. 

Fig. 15. A knee-stabilizing ankle-foot-orthosis devel­
oped at the Veterans Administration Prosthetics 
Center (3). 

Fig. 16. The equino-varus correction ankle-foot-
orthosis. 



Fig. 17. A special shoe available and recommended for 
use with a molded polypropylene ankle-foot orthosis 
designed especially for patients with a spastic foot. 

Fig. 18. Spastic foot being placed in the orthotic system 
consisting of a molded polypropylene ankle-foot 
orthosis and a shoe with a special tongue. 

Fig. 19. The use of Velcro to stabilize the molded ankle-
foot orthosis in the shoe. 

Velfoam padding is glued to the innersole of the 
shoe and loop fabric Velcro is laminated to the 
Velfoam. Hook fabric Velcro is glued to the 
undersurface of the orthosis so that, when mated, 
these firmly attach the orthotic device to the 
innersole of the shoe, and yet permit removal as 
with any Velcro arrangement. 

D O U B L E O R S I N G L E BAR O R T H O S I S 
F O R SPASTIC F O O T 

Modification: A shoe stirrup can be attached 
to the special Flap-Open shoe shown in Figures 
17 and 18. 

Reason for Modification: This patient can be 
independent, apply his shoe and orthosis without 
assistance and avoid the difficulties encountered 
when he attempts to push a spastic foot into a 
commercial shoe. Entry into the shoe-orthosis 
unit may be assisted by the use of a posterior 
opening calf cuff if this is necessary. 

H I G H T O P S H O E W I T H R E I N F O R C I N G 
V E R T I C A L M E T A L S T R U T S (Fig. 20) 

Modification: Vertical reinforcing struts are 
incorporated into the medial or lateral aspects of 
the quarter of the shoe extending from the heel 
level to the top of the high quarter. 

Reason for Modification: Occasionally a pa­
tient with a drop-foot deformity may have exten­
sive scarring and tenderness at the level of the 
calf to such a degree that he cannot tolerate the 
pressure of a calf cuff. The orthotic system shown 



Fig. 20. High-top shoe with reinforcing vertical metal 
struts. 

Fig. 21. The shoe clasp can be used to maintain a knee 
orthosis in proper position. 

here offers a solution to this problem. Although 
not as efficient as the usually prescribed dorsiflexion assist A F O , it is the most useful under the 
circumstances. This system may also be used 
where there are similar calf problems in the case 
of the patient who has ankle instability owing to 
lax or torn lateral ligaments. 

DISCUSSION 

Although the A F O total orthotic system has 
been the principle subject of this review, the 
H K A F O and K A F O total orthotic systems have 
similar features and should be considered in 
parallel fashion since they have the same type of 
shoe attachment as do the A F O ' s . This is true not 
only of such devices as the shoe insert orthosis 
(Fig. 5) and the double bar orthosis (Fig. 13), but 
also of the shoe clasp with polypropylene knee 
cage (Fig. 21). 

Certain aspects of the shoe modifications will 
be determined by the patient 's gait. A patient, for 
example, who has had a solid ankle orthosis pre­
scribed, but does not have a heel-and-toe gait 
will not benefit from a SACH-type heel, rocker 
bar, and long steel spring. A basic outline of the 
VAPC approach to shoe prescriptions are re­
lated to A F O ' s is summarized in Table 1. When 
coupled with Table 2 (4), a more complete picture 
of the VAPC Clinic Team procedures is obtained. 
It should be emphasized, as pointed out initially, 
that each patient has an individual problem, and 
the chart can only present a basic approach to the 
solution of the problem. This may have to be 
varied when the requirements for the solution of 

the problem point to the necessity for such vari­
ations. 

The authors wish to reiterate that this presen­
tation is based on VAPC Clinic Team procedures, 
and for this reason ankle-foot orthoses in use 
elsewhere have not been included. There are 
many such orthoses that have been used only 
on occasion at our clinic. They fit into the broad 
grouping of either shoe insert or shoe attach­
ment orthoses. Examples of these are the I R M 
Spiral A F O , the N Y U Double Bar Shoe Insert 
A F O , the A M B R L Two-Rod Drop-Foot Brace 
and the A M B R L Posterior Bar Drop-Foot 
Brace (5). 

The simple and effective wire drop-foot or­
thosis is still sometimes prescribed, invariably as 
a renewal of a similar orthosis for an older wearer 
who resists change. 



T A B L E 1. L O W E R L I M B S Y S T E M 



T A B L E 1. ( C o n t i n u e d ) 



TABLE 2. LOWER LIMB SYSTEM 



S U M M A R Y 

The authors have outlined the shoe modifica­
tions customarily employed for the various lower-
limb orthoses most frequently used in their facil­
ity. The shoe and the orthosis cannot be consid­
ered as casually related. The shoe modifications 
required for each orthosis are dependent upon 
the characteristics of the orthosis employed, the 
pathology to be treated, the condition of the local 
tissues and foot, the individual patient 's gait 
pat tern, and the response of the patient himself. 

A basic approach to prescription of a total 
orthotic system for the lower l imb has been pre­
sented, but each patient is an individual and the 
basic approach may have to be varied at times to 
solve unusual individual problems. Tha t is the 
reason for the existence of the Clinic Team. 
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THE OHC KNEE-DISARTICULATION PROSTHESIS 

Erik Lyquist 1 

Because the length and bulging shape of the 
distal part of the s tump of the knee-disarticulation 
case have made it difficult to provide a functional 
prosthesis that is reliable and cosmetically accept­
able, surgeons have been discouraged for carrying 
out disarticulation at the knee. 

However, amputat ion by disarticulation at the 
knee results in a s tump with many obvious advan­
tages over amputat ion at a higher level: 

1. The s tump is end-bearing, i.e. the major 
part of body weight can be transmitted through 
the distal s tump surface. 

2. The long s tump makes possible effective 
medio-lateral stability in the socket at minimum 
unit pressure. 

3. The stump musculature is well preserved 
and the extension moment produced in the hip 
joint will, under normal conditions, be sufficient 
to secure stability of a prosthetic knee in the 
stance phase of walking. 

4. The bulgy distal part of the s tump may be 
used for suspension of the prosthesis. It also 
provides good resistance to rotation about the 
long axis of the thigh. 

5. Proprioceiption is probably better than 
when the amputat ion is at a higher level. 

While knee mechanisms with built-in friction 
brakes (extension stabilizing) are not required 
in the majority of cases, swing-phase control is 
desirable because of the possibilities of the high 
and varying walking speeds that are normally 
possible. 

To make the most of the advantages and at the 
same time reduce or eliminate the disadvantages, 
the Prosthetics-Orthotics Research Depar tment 
of the Orthopaedic Hospital in Copenhagen has 
developed a polycentric knee unit of the four-bar-
linkage type with a built-in hydraulic swing con­
trol unit (Figs. 1-3). 

The knee unit has been designated the O H C 

1The Orthopadeic Hospital, 3 Hans Knudsins Plads, 
2100 Copenhagen 0, Denmark. 

Fig. 1. The OHC knee-disarticulation prosthesis in 
extended position but without cosmetic cover. Note the 
polycentric hinge arrangement that makes it possible to 
place all mechanisms distal to the end of the stump and 
at the same time allow for installation of a fluid-type 
swing-phase control unit. The piston rod can be seen 
between the two vertical links of the four-bar poly­
centric system. 



Fig. 2. The OHC knee-disarticulation prosthesis in 
flexion. Flexion is limited to about 100 deg. but this 
seldom presents a problem to most lower-limb ampu­
tees. 

Fig. 3, Line drawing showing the OHC knee-disarticula­
tion prosthesis with cosmetic cover in place. 

U N I T which, of course, is an abbreviation for the 
Orthopaedic Hospital , Copenhagen. 

Use of a polycentric knee unit has made it pos­
sible to locate the knee mechanism immediately 
below the socket and thus obtain cosmetic advan­
tages acceptable even to young female amputees. 
This arrangement also permits incorporation of a 
fluid-control type of swing-phase control. The 
O H C unit can also be used on above-knee ampu­
tees. 

Knee flexion is limited to about 100 deg. but 
this seldom presents a problem to most lower-
limb amputees. 

The O H C unit is available commercially and 
the manufacturer 2 furnishes a comprehensive 
manual covering application and use of the device. 

2United States Manufacturing Company, 623 South 
Central Avenue, Glendale, California 91209. 



SOME CLINICAL EXPERIENCE WITH THE O.H.C. 
KNEE-DISARTICULATION PROSTHESIS 

Bert Goralnik, C.P.1 

The O.H.C. Knee-Disarticulation Prosthesis 
is being used routinely at the Veterans Admin­
istration Prosthetics Center. A brief report of 
experiences with six cases is given here. 

Patient #1—This patient is a 57-year-old male, 
right above-knee amputee. The patient 's residual 
limb is 12 in. long, and the cause of amputat ion 
was an automobile accident. The patient is not 
active, but enjoys working in his garden. After 
switching from a conventional knee-bearing pros­
thesis, the patient as well as the clinic team feels 
that his gait is much smoother with the O.H.C. 
unit. Fur thermore, his major criteria of ample 
stability has been met. 

Patient #2—This patient is a 48-year-old male, 
left, above-knee amputee. His residual limb is 
11 in. long. The patient is moderately active, 
particularly in his home, (painting, masonry, 
etc.). In the past, the patient has not been pleased 
with the Henschke-Mauch SNS unit, because he 
feels that it offers too much resistance during the 
swing phase of walking. After wearing the O.H.C. 
unit for approximately nine months , the patient is 
very pleased overall with his gait. 

Patient #3—This patient is a 42-year-old male, 
bilateral, above-knee amputee. The left side has 
been fitted with the O.H.C. knee-disarticulation 
prosthesis, due to the length of the residual limb 
(11 1/4 in.). The patient is overweight, his level 
of activity is minimal, and he has always had 
problems because of scar tissue in the distal par t 
of the s tump. The patient complained that he had 
trouble "break ing" the O.H.C. knee unit when 

he attempted to sit. He also felt that his gait was 
not smooth. Overall, the patient was not satisfied 
with the O . H . C , and reverted to the prosthesis 
with the Dupaco unit, a system that features a 
yoke that is fixed to each outside knee joint in 
order to make the swing phase unit useful. 

Patient #4—This patient is a 31-year-old male, 
right, above-knee amputee. The cause of amputa­
tion was vascular insufficiency. The patient is 
very active and previously had had more than 
fifteen malfunctions with the Dupaco yoke 
system. His major activities include fishing and 
gardening. After eleven months of wearing the 
O.H.C. unit, the patient is very satisfied. He feels 
that his gait is quite smooth, and has had no need 
for repairs or adjustments. 

Patient #5—This patient is a 29-year-old male, 
with a transcondylar amputat ion of the left femur. 
The patient has always had a problem of irrita­
tion in the distal part of the stump. The patient 
plays basketball daily, and therefore his level of 
activity is obvious. In the past, the patient has 
had numerous mechanical problems with the SNS 
hydraulic system. After wearing the O.H.C. for a 
period of sixteen months , the patient has not had 
a breakdown. His gait is smooth, and he is very 
satisfied. 

Patient #6—This patient is a 44-year-old, left, 
above-knee amputee, with residual limb of 11 1/2 
in. In the past, the patient has always been a 
knee-bearing wearer. His case is unusual in the 
sense that the patella is retained anteriorly, but 
not attached. The patient is very active, his major 
hobby being golf. Although he has additional 
mobility, he does feel that the stability is not as 
evident with the O.H.C. Otherwise, the patient 
is quite satisfied with the prosthesis. 

1Technical Assistant to the Director, Veterans Admin­
istration Prosthetics Center. 





ASSESSMENT OF AMPUTEE REHABILITATION 
USING A TEXT-GENERATING DATA 

PROCESSING SYSTEM 

Peter H. Stern, M . D . 

In 1974, The Burke Rehabilitation Center 
began a major effort to computerize its medical 
record system in an endeavor to simplify the ever 
increasing demands for documentat ion in health 
care. Previous experience with a terminal-ori­
ented, time-sharing computer system called A P L 
(1) convinced us of the practicality of using 
computer-generated English-text discharge sum­
maries for major disease categories that can be 
described in a relatively finite number of vari­
ables. In a previous publication (2) the procedures 
required for stroke rehabilitation discharge 
summaries were described. 

This paper is concerned with discharge sum­
maries for lower-limb amputees that were referred 
to the Burke Rehabilitation Center during the 
period between 1/1/74 and 9 /20 /75 and with 
the concurrent establishment and analysis of a 
data base accumulated during this period. 

M E T H O D 

The computer system, A P L (A Programming 
Language), consists of a terminal connected by 
telephone equipment to a remotely located central 
IBM-370 computer (Fig. 1). It is a time sharing 
system; that is, many terminals are connected 
simultaneously. A new general purpose program, 
A P G (A Program Generator) , is added for our 
purposes. The A P L / A P G system is highly inter­
active, user oriented, and does not require any 
special knowledge in computer sciences or mathe­
matics. At the Burke Rehabilitation Center med­
ical, nursing, and clerical personnel are able to 
operate the terminals with very little instruction. 

Preprogramming 

The user, in this case the physician in charge 
of the Amputee Service, constructs a question­
naire type discharge summary work sheet as 
shown in Appendix A. The encircled numbers are 

used to generate the English text discharge sum­
mary. The programmer is provided with a sample 
prose; upper and lower bounds for queries such 
as laboratory values for the inclusion of validity 
checks, and a general idea of the data that might 
be subject to calculations, correlations, or tab­
ulations. 

Fig. 1. Schematic of the text generating data processing 
system. MIKE is the name assigned to the program 
reported here. 



Operat ion 

In order to generate a discharge summary the 
attending physician simply encircles the appro­
priate answers to the prepared series of queries 
and if necessary completes the free text provisions 
which are of fixed character length. The data is 
then entered by a terminal operator or the physi­
cian himself. It is retrieved either as an English 
text discharge summary (Fig. 2) or as part of a 
statistical report , the format of which are pre­
determined in the preprogramming and pro­
gramming phases (Table 1). 

RESULTS 

During the period between January 1, 1974 and 
September 20, 1975, 127 amputee patients were 
discharged from the Burke Rehabilitation Center. 
The tabulated results follow. 

Age, Sex 

Equal sex distribution and an average of 65 
years (range 17-90) shows that the elderly "vas­
cular" amputee is the major public health prob­
lem in amputee rehabilitation. 

Length of Stay (L.O.S.) 

The mean L.O.S. of the entire group was 45 
days (median 39). If bilateral and asymmetrical 
amputees are separated out, the mean length of 
stay dropped to 35.8 days. The L.O.S. of the 
bilateral below-knee amputees was 56 days and of 
the asymmetrical amputees 96.4 days. 

The median L.O.S. of 39 days on the Amputee 
Service of a rehabilitation hospital compares 
favorably with national P.S.R.O. s tandards. Our 
data was influenced by a long-term (284 days) 
stay of a bilateral t raumatic amputee . The mode 
of 28 days signifies a trend towards shorter L.O.S. 

Functional Outcome 

The achievement scale of Russek (3) was se­
lected to assess outcome. The results appear 
gratifying since 13 bilateral and 5 asymmetrical 
amputees are included. The majority (more than 
90%) of the patients were discharged with a tem­
porary prosthesis with a plaster-of-Paris socket 
(Figs. 3 & 4), applied almost immediately follow­
ing admission. These devices are worn for an 

average of 6 8 weeks. It can be assumed that 
most patients will achieve a higher rating once 
supplied with the permanent device. Only about 
half of the bilateral below-knee amputees 
achieved a classification III rating. The rest re­
mained Class IV. Of the asymmetrical amputees 
only two achieved Classification III . 

Employment Status 

The results, not encouraging, are at tr ibutable 
to the retirement age of most male patients and 
the presence of a variety of associated medical 
conditions which are listed in section II(3). 

Level of Amputat ion 

The classification recommended by the task 
force on standardization of prosthetic-orthotic 
terminology was used (4). Over two-thirds of the 
patients had either short or s tandard length 
below-knee (B /K) amputat ions as opposed to 
above k n e e ( A / K ) . 

This signifies a laudable trend for surgeons 
to carry out B / K amputat ions in preference to 
A / K amputat ions , which only 15 years ago was 
the preferred operative site if popliteal pulses 
were absent. Knee disarticulation, thought to be 
a suitable alternative to long A / K or a very short 
B / K amputat ion, was encountered only once. 

Description of Amputat ion 

The slightly higher incidence of right versus 
left amputa t ion is probably statistically insignif­
icant. There were 11 bilateral B / K amputees, 5 
asymmetrical, but only 2 bilateral A / K ampu­
tees. The admission of this category of patients is 
generally discouraged as successful prosthetic 
application is usually not possible for older 
persons. 

Interval of Amputa t ion to Walking 

It takes about two months after amputat ion 
before patients can walk again with a prosthesis. 
The mode of 48 days indicates a trend towards a 
much shorter interval. 

Reason for Amputat ion 

As expected, diabetic arteriosclerosis obliterans 
(ASO) is the most frequently encountered reason 



Fig. 2. A typical English-text discharge summary provided by the APL/APG system. 



TABLE I. BURKE REHABILITATION HOSPITAL 
AMPUTEE REHABILITATION REPORT (LOWER LIMB) 

DISCHARGES DURING THE PERIOD 0 1 / 0 1 / 7 4 THROUGH 0 9 / 2 0 / 7 5 



TABLE I. (Continued) 



TABLE I. (Continued) 

for amputa t ion, followed by other vascular 
conditions. 

Preceding Surgical Procedures 

The data show a trend in surgery away from the 
once popular sympathectomies towards vascular 
surgical efforts such as by-pass procedures or 
embolectomies to restore failing circulation. 
Twenty-seven patients had previous amputat ions 
such as partial foot, conversions or amputat ions 
on the other side. 

Complications at Acute Hospital 

Reported complications which occurred at the 
referring hospital were frequent and ranged from 
mild (blood loss anemia) to pulmonary or myo­
cardial infarctions. Only 41 patients had no 
complications. Wound infections occurred in 24 
patients. 

S tump Condit ions 

Only 36 patients had optimal s tump conditions. 
Bulbous (47), not healed (54), edematous (70), or 
infected (24) stumps were noted. These signif­
icantly affected L.O.S. data . 

Associated Condi t ions 

This tabulation shows that practically all pa­
tients have one or more significant associated 
disorders, including 27 patients who had mild to 
moderate dementia. 

Interval of Amputa t ion to Admission 

Mean and median values show that this inter­
val is between 6-8 weeks with a trend towards a 
shorter interval (mode 21 days). Some of the 
reasons for delay in transfer to a rehabilitation 
hospital can be explained by the data presented in 
Sections 8, 9, 10, and 11. 

DISCUSSION 

The utilization of the described A P G / A P L 
application is not only time-saving and conven­
ient for the physician, but has a direct, beneficial 
effect on health care delivery. 

The patient 's summary is available at the time 
of discharge and contains vital information con­
cerning his medication schedule and appointment 
place and time for outpatient re-evaluation. 

The interactive questionnaire type program 



Fig. 3 A typical temporary prosthesis provided below-
knee amputees. A Sach foot, an adjustable "pylon," 
and a plaster-of-Paris socket are used. 

Fig. 4. A typical temporary prosthesis provided above-
knee amputees. A Sach foot, an adjustable AK "pylon" 
with manual knee lock, and a plaster-of-Paris socket 
are used. 

will remind the physician and allied health per­
sonnel of possible omissions in record keeping or 
care. 

The periodic exploration of a cumulative data 
base allows not only the detection of trends but 
the constant monitoring of the amputee service 
activities for the purposes of quality control. 

S U M M A R Y 

This is a description of an APL/APG system 
oriented towards use by medical personnel essen­
tially unskilled in computer sciences. An inter­
active questionnaire type input allows the gener­
ation of English-text summaries of patients 



discharged from The Burke Rehabilitation 
Center . Variables contained in the summary are 
stored to form a da ta base for concurrent statis­
tical analysis. 
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VACUUM-FORMED ORTHOSES FOR FRACTURE 

OF THE TIBIA1 

Melvin Stills, C .O. 2 

The routine management of fractures of the long bones of the lower limb infers immobilization 
by use of plaster casts extending above and below the fracture site. A research team at the 
University of Miami has shown that the rigid walls of a plaster cast about a limb with a fracture 
oppose those forces created by vertical loads that otherwise would tend to displace the fracture. 
An understanding of the mechanical forces required to stabilize and support fractures led to the 
development of the below-knee functional orthosis described by Sarmiento, et al (1). 

The rigidity of plaster-of-Paris casts can be duplicated easily with several thermoplastic materials. 
The experience at the Krusen Research Center with vacuum forming materials such as polyethylene 
and polypropylene led us to believe that a fracture orthosis using these techniques and materials 
would be an improvement over previously reported methods. 

It is the intent of this paper to describe a technique that has proven useful in the management 
of lower-limb fractures. 

M O L D E D O R T H O S E S F O R L O W E R - L I M B F R A C T U R E S 

The molded lower-limb fracture orthosis is thermoformed from two pieces of s tandard grade 
polypropylene. Polypropylene was used because of its resistance to fatigue, low cost, light weight, 
and ease of working. The orthosis is formed over a plaster model of the body part to be braced. It 
is a two-piece unit having three basic components: the posterior calf enclosure, foot enclosure, 
and an anterior shank enclosure. 

1This work was carried out with the partial support of the Rehabilitation Services Administration, Depart­
ment of Health, Education, and Welfare under Grant #23P-55518. 

2Director of Orthotics, Krusen Center for Research and Engineering, Moss Rehabilitation Hospital, 12th 
Street and Tabor Road, Philadelphia, Pennsylvania 19141 



The nomenclature describing the orthosis is basically the same as that suggested for the molded 
ankle-foot orthosis (2), but the anterior shank enclosure part is added. 

The function of the orthosis is the same as that intended of a plaster-of-Paris cast. The orthosis 
provides complete control circumferentially of the shank from the knee center to about the mid-foot 
point. The overall height of the system depends upon the site of the fracture. The amount of 
mot ion permitted at the ankle can be varied from total rigidity to total freedom at the discretion 
of the prescribing physician. Rigidity is controlled by the location of the ankle trim-lines and 
how far distally the anterior shank port ion is extended. Locomotion studies at the Krusen Center 
have shown that motion about the ankle can be restricted to as little as two to three degrees with 
this design. The ankle angle is routinely maintained at 90 deg. so that minimal forces will be 
exerted on the knee and the fracture site. 



F A B R I C A T I O N 

A stockinet long enough to reach from the distal tip of the toes to just above the knee center is 
pulled over the lower leg. The bony landmarks are outlined with an indelible pencil. 

A vinyl tube is placed laterally with respect to the crest of the tibia to facilitate removal of 
the plaster cast. One layer of elastic plaster bandage is applied first, followed by two layers of 
s tandard plaster bandage. The foot is placed on a s tandard foot board in order to position the ankle 
properly and to give the desired shape to the plantar surface. The cast is allowed to set approx­
imately ten minutes. 



A cast cutter is used to cut the cast. The vinyl tube is removed and the stockinet is split with 
bandage scissors. 



The cast is resecured along the cut seam with tape or staples, and plaster strips are applied along 
the seam to avoid leakage of the plaster slurry when the positive model is formed. The indelible 
pencil mark will have been transferred to the negative cast. They can be reinforced if needed, of 
course. 

The cast after being slushed with a soap solution to act as a parting agent is filled with plaster-
of-Paris slurry. A 1/2-in. water pipe is inserted to coincide approximately with the long axis of 
the shank. While the plaster is setting, the water pipe is turned slowly to facilitate removal 
later. The negative wrap is removed and all indelible pencil marks are reinforced if necessary. 

Basically, the modification of the model that is required is removal of the stockinet marks and 
smoothing the surface. Material may be removed from the area of the calcaneus in order to insure 
purchase and control when considered necessary. 

Plaster may be removed from around the gastrocnemius and lateral to the crest of the tibia to 
increase the pressure supplied by the soft tissue on the fracture site. The amount of plaster to be 
removed depends on the original cast, and only through experience can one determine what is ap­
propriate. 



The peripheries of the parts of the orthosis should be outlined on the model. The anterior trim 
line of the posterior section should be anterior to the mid-line of the leg at the knee and should 
pass through the mid-line of the medial and lateral malleoli. The trim-line at the ankle is de­
pendent on the amount of rigidity required. The more flexibility required, the further posterior 
the trim-lines at the ankle. The posterior proximal trim-line is such that the knee can be flexed 
freely. 

The anterior section must overlap the posterior section by at least 1/2-in. and is brought down 
over the dorsum of the foot depending upon the amount of dorsiflexion desired. The toe of the model 
is cut off so that it will rest in a stable position on the platen. 



A nylon stocking is pulled over the plaster model and the proximal end is raised off the platen 
so that the material may pull around the anterior section. Standard 3/16-in. or 1/4-in. thick poly­
propylene is formed over the model using the vacuum method. The thickness of the material used de­
pends upon the size of the model and the amount of rigidity required. The posterior section is then 
cut out following the trim-lines indicated on the model. The perimeter of the orthosis is then 
finished following the technique described earlier (2). 



The posterior section is placed back on the model, and 1/4-in. thick, polyethylene foam (Plasti-
zote), after being heated until it is pliable, is applied to the anterior surface to insure firm 
contact with the crest of the tibia and to allow for any irregularities in surface contour due to 
the fracture and formation of new bone. 

The Plastizote is held firmly around the model and rubbed so that the trim-lines of the posterior 
section will transfer to the foam. When cool, the foam is removed, and excess material is t r immed 
away. An overlap of approximately 1/4-in. is proper. The edges of the foam are finished with a 
slight bevel. 



A nylon stocking is pulled over the model with the posterior section in place. The foam is posi­
tioned and held there with rubber cement. The foam should extend behind the intended proximal 
and distal trim-lines. 

It is necessary to perforate the foam in order to "pull a vacuum" through it. Several small holes 
should be made with an awl. Pre-perforated Plastizote cannot be used because the holes are too 
large and the heated polypropylene will be forced into each hole. 

The anterior section is then molded using the same technique as for the posterior section. Because 
the depth of draw is less, 3/16-in. thick polypropylene has been found to be adequate in almost 
every case. 

The anterior section is removed from the mode) by cutting carefully along the trim-lines indicated 
on the model. Care must be taken to insure that the posterior section is not cut. The edges are then 
finished in a conventional manner. The foam is not attached permanently, and may be pulled away 
from the edge so the polypropylene trim-lines can be finished properly. 



With the two halves together, holes are drilled for s tandard PTB retainer screws through the 
proximal section. This arrangement permits the anterior section to swivel freely about the posterior 
section. The inside portion of the retainer screw should be inset into the polypropylene to insure 
that excessive pressure on the shank does not develop. 



A one-inch Velcro strap, with an " O " ring, is riveted to the anterior section just above the ankle. 
The orthosis is shown here with the anterior section swung open for entry. 

With the posterior section held in place, the anterior section is closed and secured with the 
Velcro s t rap. When the knee is extended, the orthosis should be in total contact with the limb. 



Conventional foot wear can be worn. Increasing or decreasing heel height will affect the knee 
as described in an earlier paper (2). After the patient has walked for a while, the orthosis is 
removed and the surface of the limb checked carefully to insure that areas of excessive pressure 
are not present. Appropriate modifications are made to the orthosis when excessive pressure is 
evident. 

DISCUSSION 

During the time the orthosis is being fabricated, the patient will require support and protection 
of his fracture. Generally, he will have come into the laboratory with a plaster cast. This cast 
should be bivalved and reapplied after the cast for the orthosis has been taken. The bivalved cast 
can be held in place with tape or additional plaster bandage. If any problem related to the fracture 
arises, i.e., paralysis, pressure areas, open wound, bony alignment, etc., it should be noted, and 
the referring physician should be notified by phone and in writing. 

This orthosis has several advantages over other conventional methods of managing fractures: 
1. It is very light, weighing between 6 and 10 ounces. 
2. It may be removed easily for wound dressing. 
3. The patient may bathe with hot water. 
4. Polypropylene does not absorb body fluids. 
5. Conventional shoes can be worn. 
6. The cosmetic appearance is good. 



To date, approximately 50 of these units have been fitted to patients in our Orthot ic Clinic. For ty 
were prescribed for patients with delayed bony union; eight for patients with delayed union and 
open wounds, requiring frequent dressing changes; and two were utilized for patients with an acute 
fracture that had occurred less than one week before. Both of these patients were staff members 
of the Center. T o date, all patients using this orthosis have complete bony union or are still wear­
ing the orthosis with signs of fracture healing. 

L I T E R A T U R E C I T E D 

1. Sarmiento, Augusto, and William F. Sinclair, Tibial and femoral fractures - bracing management, Univer­
sity of Miami School of Medicine, circa 1973. 

2. Stills, Melvin, Thermoformed ankle-foot orthoses. Orth. and Pros., 29:4 pp. 41-51, Dec. 1975. 
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NEW PUBLICATIONS 

A R T H R O G R A P H Y O F T H E S H O U L D E R 
by Julius S. Neviaser, M.D. , Charles C. 
Thomas , 272 pp., 260 illustrations $22.50. 

From the front and back flaps of the jacket: 

"Ar thrography of the Shoulder" provides 
considerable information on this joint . The au­
thor of this book emphasizes the minute points 
of technique. Normal ar thrograms are illus­
trated, and anatomical variations of a normal 
shoulder joint are described in detail. 

Frequent and unusual lesions of the shoulder 
are discussed. Chapters present clinical and 
ar thrographic findings with explanatory ro-
entgenographic illustrations. Outlines of con­
servative and operative treatment principles 
are also presented. 

Individual chapters cover: 

—adhesive capsulitis 
—ruptures of the rotator cuff with and without 

history of an injury 
—ruptures following a dislocation or fracture 
—chronic and frequently misunderstood rup­

tures 
—lesions of the biceps tendon with explana­

tion of the frequency of such lesions 
—dislocation of the shoulder, describing 

changes in the musculotendinous cuff for de­
termination of operative procedure 

—pathologic anatomy of old unreduced dislo­
cations represented by graphic sketches 

—the "stripping opera t ion" for old unreduced 
dislocations 

—changes in the joint which cause limitation of 
motion following fractures of the surgical 
neck of the humerus 

Case presentations highlight specific problems 
in which a definite diagnosis has been made by 
the use of ar thrography. 

The text will be very useful in treatment of 
t rauma in and about the shoulder joint . The con­
tents will be of particular value to orthopaedic 
surgeons and radiologists, as well as t raumatic 
surgeons." 

ATLAS O F ORTHOTICS—Biomechanica l 
Principles and Application, American Acad­
emy of Orthopaedic Surgeons, The C. V. 
Mosby Co. , St. Louis, 507 pp., 836 illustra­
tions, $42.50 

This handsome volume is the successor to Or­
thopaedic Appliances Atlas, Volume 1—Braces, 
Splints, and Shoe Alterations (AAOS, J. W. 
Edwards 1952), and was published in December 
1975. A comprehensive review will appear in the 
next issue of "Orthot ics and Prosthetics." 

N E U R O L O G I C A L A N D SENSORY DIS­
O R D E R S O F T H E E L D E R L Y , edited by 
William S. Fields, M . D . Strat ton Interconti­
nental Medical Book Corporat ion, New York, 
244 pages 

This book consists of selected papers and dis­
cussions from the 1975 Houston Neurological 
Symposium that was sponsored by the University 
of Texas Science Center at Houston. 

The Table of Contents is: 
Preface 
Sensation and Behavior—Joseph M. Foley, 

M.D. , Professor and Chai rman, Department of 
Neurology, Case Western Reserve University 
School of Medicine, Cleveland, Ohio 

The Incidence and Type of Perceptual Deficien­
cies in the Aged—Morris B. Bender, M.D. , 
Department of Neurology, Mount Sinai School 
of Medicine, N . Y . 

Neurological Disorders Associated with Skeletal 
Changes—George Ehni, M.D. , Professor and 
Head, Division of Neurological Surgery, Bay­
lor College of Medicine, Houston, Tex. 

Parkinson's Disease: Current Diagnosis and 
Treatment—Richard D. Sweet, M.D. , Chief, 
Department of Neurology, Metropoli tan Hos­
pital Center, New York City 

Cerebrovascular Disease: Clinical Prevention— 
Frank M. Yatsu, M.D. , Chief, Neurology Ser­
vice, San Francisco General Hospital , Calif. 

57 
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Cerebrovascular Disease: Rehabilitation— 
William S. Fields, M.D. , Professor and Chair­
man, Depar tment of Neurology, The Univer­
sity of Texas Medical School at Houston 

Differential Diagnosis of Dement ia—Robert 
Katzman, M.D. , Professor and Chai rman of 
Neurology 
Toksoz B. Karasu, M.D. , Assistant Professor 
of Psychiatry, Albert Einstein College of Med­
icine, Bronx, N .Y. 

Pathology and Pathogenesis of Dementia— 
Robert D. Terry, M.D. , Professor and Chair­
man, Department of Pathology, Albert Ein­
stein College of Medicine, The Bronx, N .Y. 
Henryk M. Wisniewski, M.D. , Medical Direc­
tor, M R C Demyelinating Diseases Unit, New­
castle General Hospital , Newcastle-upon-
Tyne, England 

Pharmacologic Responses of Elderly Persons to 
Neurotropic and Psychotropic Drugs—John 
M. Davis, M.D. , Director of Research, Illinois 
State Psychiatric Institute; Professor of Psy­
chiatry, University of Chicago, 111. 

The Aging Person in American Society: A Com­
mentary on Social and Personal Relationships 
—Jon H. Fleming, Ph .D. , Executive Director 
for Health Science Center Relations and Lec­
turer in Psychiatry, The University of Texas 
Health Science Center at Houston 

Disorders of Vision: Degenerative Diseases— 
Richard S. Ruiz, M.D. , Professor and Direc­
tor, Program in Ophthalmology, The Univer­
sity of Texas Medical School at Houston 

Disorders of Vision: Vascular, Metabolic and 
Endocrine—David L. Knox, M.D. , Wilmer 
Institute, Johns Hopkins Hospital , Baltimore, 
Md. 

Dizziness in the Elderly—J. U. Toglia, M.D. , 
Professor and Acting Chairman, Depar tment 
of Neurology, Temple University Health Sci­
ences Center, School of Medicine, Philadel­
phia, Pa. 

Degenerative Hearing Loss in Aging—Richard 
R. Gacek, M.D. , Associate Surgeon, Massa­
chusetts Eye and Ear Infirmary, Boston 

Subject Index 

P R I M A R Y A N A T O M Y , Seventh Edition, John 
Basmajian, The Williams and Wilkins Co. , 
Baltimore, Maryland, $13.95. 

From the preface to the Seventh Edition: 

"Primary Anatomy has entered an explosive 
phase in its growth that has surprised and grati­
fied both its author and its advocates. We must 
assume that the reason can be traced to our at­
tempt to make this textbook both as free of jar­
gon and as scientifically sound as precise words 
and drawings can make it. A feature that has been 
unique among small textbooks always has been 
its profuse special illustrations. These have been 
augmented further with more than 50 new or re­
vised text-figures and a 26-page color atlas. 

A new Chapter 16 has been written in response 
to widely expressed needs. This chapter is added 
for more advanced students than those who were 
the intended readers of early editions. More and 
more medical and dental students are now regular 
users—they require at least a general section on 
regional anatomy. 

This edition has gone metric rather rapidly and 
thoroughly, not " inch by inch." While students 
in the U.S.A. number more than half of its regu­
lar users, even they are supposed to be at ease 
with the metric measures; those that are not 
should be! Non-U.S . readers now read this book 
in French, Spanish, Italian, and other foreign 
editions, and many of them are not familiar with 
obsolete "Engl ish" measures ." 

A N I N T R O D U C T I O N T O O R T H O P A E D I C 
M A T E R I A L S , by John H. Dumbleton, Ph .D. 
and Jona than Black, Ph .D. Charles C Thomas , 
Springfield, Illinois. 259 pp. $24.50. 

From the cover: 

"This text is intended for residents and others 
who need a firm understanding of the require­
ments, properties and status of or thopaedic ma­
terials. Coverage includes mechanical properties, 
bone and soft tissue, implant materials, friction, 
lubrication and wear, corrosion, biocompatibility 
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and failure analysis of devices. A unique feature is 
the inclusion of problems with worked solutions 
at the end of each chapter, a self-test (with an­
swers) modeled on the Orthopaedic In-Training 
Examination of the American Academy of Ortho­
paedic Surgeons, and a critical bibliography for 
future reading. 

Modern orthopaedics represents an interesting 
example of cooperation between the medical and 
physical sciences. The structural aspects of the 
musculoskele ta l system and the early introduc­
tion of the implantation of foreign materials have 
long required the practitioner of orthopaedics 
to possess a working knowledge of physical sci­
ence and engineering principles. In recent years, 
with the practice of orthopaedics becoming in­
creasingly sophisticated, the education of or tho­
paedists has broadened in the many basic sciences 
underlying this profession. The engineer and the 
physical scientist are both being called upon more 
and more to contribute to the education of or­
thopaedists as well as to further the practice of 
orthopaedics through problem oriented research." 

A M P U T E E ' S GUIDE—Below-the-Knee , Anne 
Alexander, R.P.T. , Medic Publishing Co. , P.O. 
Box 1636, Bellevue, Washington, 98009, Single 
copy price - 750. (See below for quantity dis­
counts) 

It has been recognized for many years that 
there has been a definite need for an up-to-date 

booklet, or booklets, that provide amputees with 
useful instructions and advice, but until now no 
one has taken the time to prepare a manuscript 
for such a publication. However, Anne Alex­
ander, a long time member of the research team 
in Seattle led by Ernest Burgess has provided 
below-knee amputees with an excellently pre­
pared, concise publication that should give that 
class of patients about all they need to know to 
help them to regain function and well being. It 
is considered to be a supplement to personal 
instruction, and certainly should be helpful in 
obtaining maximum results. 

Every amputee clinic team should consider 
making a copy of this booklet available to each 
below-knee amputee patient it sees. 

Prices in quanti ty lots, postpaid are: 

2-9 .55 each 
10 4.50 lot 
25 9.75 lot 
50 17.50 lot 

100 32.00 lot 
200 58.00 lot 

In Canada please add 1 1 / 2 cents per booklet 
for additional postage. Exempt from Canadian 
duty and federal tax. In Washington State 
please add 5.3% tax. 
The publisher advises that if the volume for 

below-knee cases is well received similar ones for 
patients with amputat ions at other levels will be 
made available. 
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I N F O R M A T I O N F O R A U T H O R S 

ORTHOTICS AND PROSTHETICS 

INVITES THE SUBMISSION OF ALL ARTICLES AND MANUSCRIPTS 

WHICH CONTRIBUTE TO ORTHOTIC AND 

PROSTHETIC PRACTICE, RESEARCH, AND 

EDUCATION 

All s u b m i t t e d m a n u s c r i p t s s h o u l d i n c l u d e : 
1. THE ORIGINAL MANUSCRIPT AND TWO COPIES. If pos s ib l e , t h e d u p l i c a t e m a n u s c r i p t s 

s h o u l d b e c o m p l e t e with i l lus t ra t ions t o facil i tate review a n d app rova l . 
2. BIBLIOGRAPHY. This s h o u l d b e a r r a n g e d a lphabe t i ca l ly a n d cove r only r e f e r e n c e s m a d e in 

t h e body of t h e text . 
3. LEGENDS. List all i l lustrat ion l e g e n d s in o rde r , and n u m b e r to a g r e e with i l lus t ra t ions . 
4. ILLUSTRATIONS. Prov ide any or all of t h e fol lowing: 

a. Black and whi t e g los sy p r in t s 
b. Original d r a w i n g s or c h a r t s 

D o n o f s u b m i t : 
a. S l ides ( co lo red or b lack & white) 
b . P h o t o c o p i e s 

PREPARATION OF MANUSCRIPT 

1. M a n u s c r i p t s m u s t be TYPEWRITTEN, DOUBLE-SPACED a n d have WIDE MARGINS. 
2. Ind ica te FOOTNOTES by m e a n s of s t a n d a r d s y m b o l s (*). 
3. i n d i c a t e BIBLIOGRAPHICAL R E F E R E N C E S by m e a n s of Arabic n u m e r a l s in p a r e n t h e s e s (6). 
4. Write ou t n u m b e r s less t h a n t en . 
5. Do no t n u m b e r s u b h e a d i n g s . 
6. Use t h e word " F i g u r e " a b b r e v i a t e d to i nd i ca t e r e f e r e n c e s to i l lus t ra t ions in t h e text (. . . a s 

s h o w n in Fig. 14) 

PREPARATION OF ILLUSTRATIONS 

1. N u m b e r all i l lus t ra t ions . 
2. On t h e b a c k i n d i c a t e t h e t o p of e a c h p h o t o or cha r t . 
3 . Write t h e a u t h o r ' s n a m e o n t h e b a c k of e a c h i l lustrat ion. 
4. Do no t m o u n t pr in t s e x c e p t with r u b b e r c e m e n t . 
5. Use c a r e with p a p e r c l ips ; i n d e n t a t i o n s can c r e a t e m a r k s . 
6. Do no t wri te o n pr in ts ; i nd i ca t e n u m b e r , le t ters , or c a p t i o n s o n an overlay. 
7. If t h e i l lustrat ion h a s b e e n p u b l i s h e d previously , p rov ide a c red i t line a n d i n d i c a t e repr int 

p e r m i s s i o n g r a n t e d . 

NOTES: 
— M a n u s c r i p t s a r e a c c e p t e d for exc lu s ive pub l i ca t ion in ORTHOTICS AND PROSTHETICS. 
—Art ic les a n d i l lus t ra t ions a c c e p t e d for pub l i ca t ion b e c o m e t h e p r o p e r t y of ORTHOTICS AND 

PROSTHETICS. 
— R e j e c t e d m a n u s c r i p t s will b e r e t u r n e d within 60 d a y s . 
— P u b l i c a t i o n of a r t i c l es d o e s no t c o n s t i t u t e e n d o r s e m e n t of o p i n i o n s a n d t e c h n i q u e s . 
—All m a t e r i a l s p u b l i s h e d a r e c o p y r i g h t e d by t h e A m e r i c a n Or tho t i c and P r o s t h e t i c Assoc ia ­

t ion. 
— P e r m i s s i o n to repr in t is usual ly g r a n t e d p rov ided tha t a p p r o p r i a t e c r e d i t s a r e given. 
— A u t h o r s will b e s u p p l i e d with 25 repr in t s . 



RESOLUTION CONCERNING THE METRIC SYSTEM 

T h e f o l l o w i n g r e s o l u t i o n w a s a d o p t e d by t h e B o a r d of D i r e c t o r s o f t h e A m e r i c a n 
O r t h o t i c a n d P r o s t h e t i c A s s o c i a t i o n at its m e e t i n g in S a n D i e g o O c t o b e r 3 , 1973: 

W H E R E A S b y A c t of C o n g r e s s it h a s b e e n d e t e r m i n e d t h a t t h e U n i t e d 
S t a t e s s h o u l d p r o c e e d t o w a r d s a d o p t i o n o f t h e m e t r i c s y s t e m a s u s e d 
a l m o s t u n i v e r s a l l y t h r o u g h o u t t h e r e s t of t h e w o r l d , a n d 

W H E R E A S t h e t e c h n o l o g i c a l p r o f e s s i o n s a n d m a n y s e g m e n t s of t h e 
h e a l t h p r o f e s s i o n s h a v e c o m m o n l y u s e d t h e m e t r i c s y s t e m o v e r a n e x ­
t e n d e d p e r i o d of t i m e , a n d 

W H E R E A S it is i m p o r t a n t for m e m b e r s o f t h e o r t h o t i c / p r o s t h e t i c p r o ­
f e s s i o n s t o i n t e r a c t w i t h t h e i r c o l l e a g u e s in t h e m e d i c a l a n d t e c h n o l o g i ­
ca l c o m m u n i t i e s for o p t i m u m p a t i e n t s e r v i c e b e it h e r e b y 

R E S O L V E D t h a t t h e A m e r i c a n O r t h o t i c a n d P r o s t h e t i c A s s o c i a t i o n 
e n d o r s e s t h e u s e of t h e m e t r i c s y s t e m b y i ts m e m b e r s a n d o t h e r o r t h o t i c 
a n d p r o s t h e t i c p r a c t i t i o n e r s in t h e U n i t e d S t a t e s , a n d in w i t n e s s o f t h i s 
e n d o r s e m e n t a n d A s s o c i a t i o n u r g e s t h e e d i t o r s o f i ts j o u r n a l Orthotics 
and Prosthetics t o c o m m e n c e t h e d u a l r e p o r t i n g of w e i g h t s a n d 
m e a s u r e m e n t s in b o t h t h e E n g l i s h a n d m e t r i c s y s t e m s a t t he e a r l i e s t 
p o s s i b l e d a t e w i t h t h e o b j e c t i v e of e m p l o y i n g t h e m e t r i c s y s t e m so le ly 
b y t h e t i m e o f t h e 29 th V o l u m e in 1975. 
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LENGTH 

Equivalencies 
angstrom 
mil l imicron* 
micron (micromete r ) 

To Convert from 

inches 
feet 
yards 
miles 

METRIC SYSTEM 
Conversion Factors 

= 1 x 1 0 - 1 0 meter (0 .0 0 0 0 0 0 0 001 m) 
= 1 x 1 0 - 9 meter ( 0 . 0 0 0 0 0 0 001 m) 
= 1 x 10 - 6 meter ( 0 . 0 0 0 001 m) 

To 

meters 
meters 
meters 
ki lometers 

Multiply by 

0.0254* 
0.30480+ 
0.91440+ 
1.6093 

AREA 

To convert from 

square inches 
square feet 

square meters 
square meters 

0 . 0 0 0 6 3 6 1 6 + 

. 0 9 2 9 0 3 

VOLUME 

Definition 

1 liter = 0.001+ cubic mete r or one cubic decimeter ( d m 3 ) 
(1 milliliter = I t cubic cent imeter ) 

To convert from 

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

To 

cubic cent imeters 
cubic cent imeters 
cubic cent imeters 
cubic cent imeters 
cubic cent imeters 
cubic meters 

Multiply by 

16.387 
29 .574 
28 .413 
4 7 3 . 1 8 
568 .26 
0 .028317 

MASS 

To convert from 

pounds (avdp.) 
slugs* 

FORCE 

To convert from 

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

To 

kilograms 
kilograms 

To 

newtons 
kilogram-force 
newtons 
kilogram-force 

•This double-prefix usage is not desirable. This unit is actually a nanometer (10- 9 meter : 

+ For practical purposes all subsequent digits are zeros. 

Multiply by 

0 .45359 
14.594 

Multiply by 

0 .27802 
0 .028350 
4 .4732 
0 .45359 

10- 7 centimeter). 
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STRESS (OR PRESSURE) 

To convert from 

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

TORQUE (OR MOMENT) 

To convert from 

pound-force-feet 
pound-force-feet 

ENERGY (OR WORK) 

To 

newton/square mete r 
newton /square cent imeter 
kilogram-force/square cent imeter 

T o 

newton meter 
kilogram-force meters 

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

To convert from 

foot-pounds-force 
foot-pounds-force 
ergs 
b . t .u . 
foot-pounds-force 

1 cal (gm) = 4 . 1 8 4 0 joules 

To 

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

Multiply by 

6 8 9 4 . 8 
0 .68948 
0 .070307 

Multiply by 

1.3559 
0 .13826 

Multiply by 

1.3559 
0 .13826 
1 x 1 0 - 7 t 
2 5 2 . 0 0 
0 .32405 

TEMPERATURE CONVERSION TABLE 

To convert °F to X °C = °Lz22 
1 .8 

°F °C 

98 .6 37 
9 9 37.2 
99 .5 37.5 

100 37 .8 
100.5 38.1 
101 38 .3 
101.5 38 .6 
102 38 .9 
102.5 39 .2 
103 39 .4 
103.5 39.7 
104 4 0 . 0 

*A slug .is a unit of mass which if acted on by a force of one pound will have an acceleration of one foot per 
second per second. 



T h e K I N G S L E Y M A R K I I 

...an improved 2-Way Footl 

The Mark II foot is molded of Kingsley 
Medathane. This strong yet flexible 
material projects upward over the ankle 
block for a smooth, good-looking 
transition from foot to leg. The 
Dorsiflection Bumper is pre-molded with 
the body of the foot. 

Transition point remains 
smooth, natural. 

The Heavy-Duty ball bearing 
ankle joint and shaped 

ankle block are factory installed. 

The shaped Ankle Block is molded of 
rigid polyurethane structural foam. This 
high density material insures uniformity, 
works like wood, but is not affected by moisture. 

Write Directly to: 

1984 PLACENTIA AVENUE, COSTA MESA, CALIFORNIA 92627 (714) 645-4401 
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f \ 
READY TO FIT HAND, WRIST AND FINGER BRACES, 
CERVICAL BRACES, TRAINING AIDS AND SPECIAL 
APPLIANCES - PLUS A COMPLETE LINE OF SPINAL 
AND LEG BRACES CUSTOM MANUFACTURED TO 
YOUR MEASUREMENTS. 

COMPLETE CATALOG AVAILABLE ON REQUEST 

C. D. DENISON ORTHOPEDIC APPLIANCE CORP. 
2 2 0 W . 2 8 t h S tree t - Baltimore, Md. 21211 

I > 
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Plastic F e m o r a l 
F rac tu re Brace K i t 

To Replace Plaster Thigh Section 

•References Vert Moooey ML) Mulor A s f h , M D Beniam r; t l.esm M D Western O'thopeO'C Conference October 29, 1975 



A New Book! ATLAS O F O R T H O T I C S : 
Biomechanical Principles and Application. By 
The American Academy of Orthopaedic 
Surgeons; with 36 contributors. Compiled by 
leading authori t ies , this volume examines 
current orthotic devices and appliances from a 
biomechanical point of view. Selection, pur­
pose , material fabrication, and application of 
design are described in detail after a thorough 
analysis of the upper and lower l imbs, and 
spine. December , 1975. 522 pp . , 836 illus. 
Price, $44.00. 

New Volume III! T H E H I P , Proceedings of the 
Third Open Scientific Meeting of The Hip 
Society, 1975. By Hip Society; with 45 con­
tributors. Consult this series of volumes which 
incorporates the expert ise of world renowned 
authori t ies on specialized topics concerning 
the hip. This volume in particular explores 
up-to-date developments in: surgical man­
agement of nontraumat ic os teonecros is of the 
hip; severe slipped capital femoral epiphysis; 
total hip replacement; and more . November , 
1975. 344 pp. , 451 illus. Price, $37.50. 

T I M E S M I R R O R 

THE C V MOSBY COMPANY 
1 1 B30 WESTLINE INDUSTRIAL DRIVE 

ST LOUIS MISSOURI 63141 

You Just Can't Beat Our Rings 
For Fit And Comfort 

L o o k a t s o m e f e a t u r e s o f o u r f a m o u s 

" B r a c e S h o e " 

• Leather Sole & Heel • Long C o u n t e r 
• E x t r a S t rong Steel Shank 

Other pat terns also available for brace 
work. 

izes 5V2-12 in varying wid ths . Colors: 
Black, Sweet Almond , Bone & 
Blue Demi-Llama, Diablo Red 
Buggy whip and White Thorobred . 

Write For Free Catalog. 

C e l e b r a t i n g Our 100 Year 
1875-1975 

DREW - DR. HISS - CANTI LEVER GROUND GRIPPER - DICKERSON 
The Irving Drew Corporation / Lancaster, Ohio 4 3 1 3 0 
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• ARCH SUPPORTS 
• POSTERIOR SPLINTS 
• SHEET MATERIAL 

Available in ORTHOLEN 
AND POLYPROPYLENE 

PELITE 
(POLYETHYLENE 
FOAM SHEETS) 

SOFT, MED., & FIRM 
3MM TO 

18MM THICK 

O R T H O P E D I C 
E.tabliih.d I93S 

P. O . B O X 1 6 7 8 C H A T T A N O O G A . T E N N . 3 7 4 0 1 
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2 4 - H O U R S E R V I C E 
ALL SPINAL BRACES 

#2100 KNIGHT SPINAL #1150 KNIGHT SPINAL 
(Corset Front) (Apron Front) 

YOUR P&O CENTRAL FAB LABORATORY 

WASHINGTON 
PROSTHETIC SUPPLIES 

40 PATTERSON STREET, N.E. 

WASHINGTON, D.C. 2 0 0 0 2 

CALL (202) 628-1037 
XVI 



Plain talk 
about elastic hosiery, 

If all the talk about gradiently 
decreasing pressure gradients 
has you confused about elastic 
hosiery, let Truform help. 

Remember this — no one has 
been mak ing elast ic hosiery 
longer or better than Truform 
No one offers a comp le te l ine of 
elast ic hosiery to c o m p a r e wi th 
the Tru form l ine. Everyone 
knows that e last ic hosiery shou ld 
aid the f low of b lood back to 
the heart by means of 
proportioned compression. 
decreas ing f rom ankle to th igh . 
Tru form knew it first, and has 
done someth ing about it 

Now, what d id the doctor 
p rescr ibe? Surg ica l we igh t 
elast ic hosiery, two way stretch? 
One way s t r e t c h 9 Light we igh t 
elast ic hosiery two way st re tch? 
One way s t r e t c h 9 Extra l ight 
weight suppor t hos iery? Tru form 
has it In many sizes In s tock 

Where s tandard sizes do not 
fit T ru fo rm 's years of exper ience 
on made- to -o rde r elast ic hos iery 
go to work to knit any we igh t 

hos iery for any we igh t leg . There 
is one secret we w o n t con fuse 
you wi th It s Tru fo rm 's un ique 
kni t t ing p rocess . In plain talk it 's 
undup l i ca ted And 
undup l i ca tab le 

You owe it to yoursel f and your 
cus tomers to personal ly evaluate 
Tru form elast ic hosiery. Send for 
Tru fo rm 's " B o o k of Swatches " 
Just fill in the card be low and 
ind icate what you are interested 
in see ing. We' l l send you 
samples of Tru fo rm 's secret to 
feel and st retch. A n d that 's 
even better than plain talk 

Tiutotm unique knitting process produces .'•.vo-vvrf>- slrctcn elastic hosiery with the 
ituaiity difference you can leel and stretch 

OK. 
Send me a "Book of Swatches": 
• Surgical weight, one way stretch 
• Surgical weight two way stretch 
• Light weight, one way stretch 
• Light weight, two way stretch 
• Extra light weight and support hose 

Com pi fry 
Add-ess Ciry 

Clip and mill to TRUFORM ANATOMICAL SUPPORTS. 39 M Psssyh Dims, Cincinnati. Oftic 45209 

T R U F O R M 
Orthotics and Prosthetics 

C I N C I N N A T I 3960 Rosalyn Dnve • Cincnniti Ohio 46209 513/571 
S A N F R A N C I S C O •US Viclcry Av.? • Sfl r. Frr,n; .;;< n CalW S-IOOO 4 I :,/761 -33̂ !) 
N E W Y O R K • WW I (SIR St »l M l A.e • N*«Y0W NY '0011 
IN C A N A D A , C o m a d Nnfsy ŝ rcic*i Applmnem 

U u . Ciliiwa O n u n o K1HST8 
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Are the prices of the shoes 
you prescribe going up and up? 

And the quality going down? 

Man-made materials are widely used in 
other corrective shoes. Some are 
adequate. Some are not. But, 
none are preferable to 
leather. 

Sabel still makes 
shoes of 100% leather. 
Leather prices have gone way up. You 
find leather in only the finest shoes. 
But only 1 0 0 % leather can perform to 
meet the demands of a prescription 
shoe 

And Sabel prices 
are still in line! 
Substitutes are necessary today to merchan­
dise price points in the competit ive normal 
shoe market. But not in orthopedic footwear. 
Only leather can satisfactorily do the job 
prescribed by you. 

Sabel goes to any degree to make 

a better product for your patients. 
XVIII 

MAN-MADE UPPERS 
IMITATION SOLES 
PLASTIC HEELS 
AND HEEL BASES 
MAN-MADE INSOLES 
PLASTIC COUNTERS 
ALL-LEATHER UPPERS 

ALL-LEATHER SOLES 
LEATHER OR 
RUBBER HEELS 

LEATHER HEEL BASES 
LEATHER INSOLES 
LEATHER LININGS 
LEATHER COUNTERS 

For inlorrnation. 

ivnte Sabel S h o e s . 

Rox 64-1 

I f i k i n t o w n Pa 

10046 



POLYPROPYLENE (ANKLE FOOT ORTHOSIS) 
0 

•NEW STYLE MOLDED VELCRO® HOOK 
ALLOWS PATIENT TO OPEN AND CLOSE 
FROM RIGHT OR LEFTSIDE. 

• EXTRA WIDE 31/2" CUFF. 

•VACUUM FORMED WITH RIBS FOR 
ADDED STRENGTH. 

• FITS INSIDE SHOE. 
• CAN BE MODIFIED BY USING A HEAT 

GUN. 

S T O C K S I Z E S 
4M-AF00-SL 
4M-AF00-SR 
4M-AF00-ML 
4M-AF00-MR 
4M-AF00-LL 
4M-AF00-LR 

1/8" Small Left 
1 /8" Small Right 
1 /8" Medium Left 
1/8" Medium Right 
1 /8" Large Left 
1 /8" Large Right 

4M-AF01-SL 
4M-AF01-SR 
4M-AF01-ML 
4M-AF01MR 
4M-AF01-LL 
4M-AF01-LR 

3 / 1 6 " Small Left 
3 / 1 6 " Small Right 
3 / 1 6 " Medium Left 
3 / 1 6 " Medium Right 
3 / 1 6 " Large Left 
3 / 1 6 " Large Right 

CUSTOM SERVICE WITH A PREMODIFIED CAST SENT WITH 
ORDER A VAILABLE IN 1/8", 3/16", 1/4" THICKNESS IN FLESH COLOR 

XIX 



THE ORTHOPEDIC 
CRAFTSMAN'S 

RIGHT ARM 

Here, in just 34 inches of wall space, 
is everything the limb and brace 
craftsman could want in a finishing 
and trimming tool. Five-foot sanding 
belt is 1-9/16" wide and cuts with 
remarkable speed. Sanding drum 
finishes off work. Quick change 
fitting on right end of shaft for 
either black or brown combination 
leather burnisher and brush (in­
cluded), or a host of other attach­
ments which are optional at extra 
cost. Heel breaster fitting at left 
end of shaft for special sanding 
shapes. Naumkeag is shelf mounted, 
completely adjustable, and like all 
dust-producing components is 
efficiently exhausted through five-
bag dust control system. High speed 
edge trimmer section at left. Sutton's 
Sutton-adler division also produces 
a complete line of industrial sewing 
machines and stands for leather, 
fabric and plastic sewing. 

r O. BOX 9940 • ST. IOUI5. MO. 63133 • (314} 33SS35S 

[ ] Send information on Sutton's T / 2 - A 
[ ] Send information on Sutton-adler sewing machines 
[ ] Send complete Sutton catalog 

Name 
Firm _ 
Address 
City S t a t e . Zip . 

elephone 

S E N D 

COUPON 

T O D A Y ! 
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PROSTHETISTS: 
AMP-A ID can be of 
great help to you 
and the pat ient — 
also the therap is t ! 

Gait training of a new amputee is often delayed or 
slowed down due to a red or discolored area on the 
stump. The cause is usually that the stump is a little 
swollen that day or the wrong thickness of stump sock 
is being used. However, the amputee or therapist 
doesn't know this or they aren't sure, so training is 
stopped or delayed. If it happens again, the patient is 
referred back to the Prosthetist for a check up and 
possible adjustments to the prosthesis. 

AMP-AID ointment may be a solution to this prob­
lem. Apply about 1/16" thick over the red area and 
roll the stump sock on. The red area slides in the AMP-
AID, which is not absorbed into the skin, but stays on 
the surface and acts as a lubricant. Training can be 
resumed, with caution, so you and the therapist save 
time and effort—the amputee saves time, money and 
avoids discomfort. Make sense? Worth trying? We 
think so! 

You'll also find AMP-AID a most dependable ointment 
for treating many other skin irritations such as minor 
burns, chafing from orthoses, shoes, tops of ski boots, 
etc. It is safe to use, with no side effects. 

AMP-AID contains 95% active ingredients: Olive 
Oil, Cottonseed Oil, Stearine, Petrolatum, Camphor, 
Phenol, Boracic Acid, Zinc Oxide and Lanolin. 

AMP-AID may be obtained from your local Prosthetist or Orthotisr. 

P E L S U P P L Y C O M P A N Y 
« 4 7 2 W E S T I B O t h S T . , C L E V E L A N D . O H I O 1 4 T 3 5 — P H O N E : 2 1 6 - 2 6 7 - 5 7 7 5 

P A U L E , L E I M K U E H L E R , P R E S I D E N T 
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—Exclusively— 

LEATHERS FOR THE 
ORTHOPEDIC and PROSTHETIC TRADE 

LIMB & BRACE LEATHERS: HOSPITAL LEATHERS: 
Orthopedic Horsehide 
Orthopedic Cowhide 
Orthopedic Elkhide 
Glazed & Molding Cowhide 
Calf—Kip—Sheep—Pigskin 
Vinyl—Soft or Firm 

Satisfied Customers Throughout the United States & Canada Since J 924 

Shearlings for Pads 
Carving & Tooling 
Molding 
Russet Strap 

ORDERS SHIPPED 
THE S A M E D A Y 

RODEN LEATHER CO., INC. 
1725 CROOKS ROAD 

ROYAL OAK, MICH. 48068 
A r e a C o d e 3 1 3 - 5 4 2 - 7 0 6 4 

We are Pleased to Announce Publication of the 
5th Edition of 

Limb Prosthetics 
by A. Bennett Wilson, Jr. 

The 5th edition has been revised to bring it up to 
date for use in educational programs and as a handy 
reference. It replaces Limb Prosthetics—1972, and is 
published with a hard cover. 

112 pp. $4.95 

> > I ^ V Krieger Publishing Company, Inc. 
C St / P.O. Box 542 

\fy Huntington, New York 11743 
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CLASSIFIED ADVERTISEMENTS 
Advenising Rates 

Regular—First 35 words, $24.00 (minimum). Additional words $1 00 each. Situations 
wanted advertisements half rate. Space rate additional: 13 X 13 picas-$ 105.00; 13 X 18 picas-
$180.00. 

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

Mail addressed to National Office forwarded unopened at no charge. Classified Adver­
tisements are to be paid in advance; checks should be made payable to "Orthotics and Prosthetics". 
Send to: Editor, Orthotics and Prosthetics, 1444 N St., N.W., Washington, D.C. 20005. 

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

Position for certified orthotist & prosthetist 
in new, modern rehabilitation hospital in 
Canada's ocean playground. Pay negotiable 
Fringe benefits. 

Send resumes to: 

Chairman of the Board, 
Nova Scotia Orthopedic Brace Centre, 
5429 Cornwallis Street 
Halifax. Nova Scotia. Canada 

O R T H O T I S T 

Experienced in all areas of orthotics. Need 
not be certified Pay commenserate with 
experience, excellent fringe benefits. 

Send resume or call: 

RGP Orthopedic Appliance Co , Inc. 
6147 University Avenue 
San Diego, California 9211 5 
(714) 582-3871 

W A N T E D T O B U Y 

Orthopedic, medical supply and rental busi­
ness wanted. Northern California only, pref­
erably San Francisco Bay area. Cash or 
terms to suit. 

Confidential, contact: 

Box 2187 
Walnut Creek. CA 94595 

P R O S T H E T I S T 

Experienced in measuring, fabricating, fitt ing, 
and clinical procedures. Work in tropical 
South Florida. 

Please send resume to: 

Greenwood Limb & Brace 
P.O Box 8056 
West Palm Beach, Florida 33407 

C E R T I F I E D O R T H O T I S T 

Certified Orthotist, experienced, seeks posi­
tion with possible partnership. 

Write: 

Box 76-4 
AO PA 
1444 N Street, N.W. 
Washington, D.C. 20005 

O R T H O T I S T 

Would you like to live in sunny Florida? Our 
business is growing and we need an ex­
perienced orthotist. Certification is not 
necessary. Salary commensurate with ex­
perience. 

Danforth Orthopedic Brace 
972 Orange Ave. 
Winter Park. FL 32789 
Phone: 1-305-628-4414 
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C E R T I F I E D P R O S T H E T I S T 

Immediate opening for Certified Prosthetist 
or Board eligible Will be responsible for the 
development and operation of a Prosthetic 
service. Paid medical, hospital and vacation. 
Salary negotiable with commission. 

Contact: 

Robert Lebold 
Salem Orthopedic & Prosthetic, Inc. 
1728 Center Street NE 
Salem, Oregon 97301 
(503) 581-9191 

O R T H O T I C A S S I S T A N T 

Registered Orthotic Assistant and German 
Certified Bandagist seeks position in the 
western or southern parts of U.S.A. 

Please Write: 

Box 76-5 
AOPA 
1444 N St.. N.W. 
Washington, DC 20005 

O R T H O T I S T 

The Orthopaedic Appliance Facility of the 
University of California, San Francisco is 
seeking a second Orthotist for expanding 
Facility. Excellent fringe benefits, pension 
plan, 3 week paid vacation/year, sick leave. 

An Affirmative Action Employer. 

Address Inquiries to: 

James Morris, M.D. 
U414 
University of California 
San Francisco, CA 94143 
Telephone: 666-1904 

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

Delgado College offers a faculty position in 
its growing O&P Department. Make teaching 
your satisfying and rewarding career. 

Resume will be confidential. 

Charles R Goldstine 
Delgado College 
615 City Park Avenue 
New Orleans, LA 70119 

C E R T I F I E D P R O S T H E T I S T - O R T H O T I S T 

Opportunity to join staff of Marshfield Clinic. 
140 physician, 730 employee multi-specialty 
facility in central Wisconsin. Outstanding 
salary, benefit program and living conditions. 
C P.O candidates encouraged to apply. 

Contact: 

Bob Lenburg 
Dir of Employee Services 
Marshfield Clinic 
1000 N Oak Street 
Marshfield, Wl 54449 
Phone 715-387-5341 

An Equal Opportunity/Affirmative Action 
Employer 

C E R T I F I E D O R T H O T I S T 

Certified or Board eligible Orthotist needed 
to measure, design, fabricate and fit orthotic 
appliances. Seven professionals handle 
8,000 patients per year in Metropolitan 
Medical Center. 

Competitive salary. Excellent benefit pack­
age includes free hospitalization, life in­
surance and parking. Three weeks vacation, 
after first year; 9 paid holidays. 

Michael Reese Hospital 
and Medical Center 
2900 South Ellis 
Chicago, Illinois 60616 
(312)791-2300 
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O R T H O T I C A N D P R O S T H E T I C 
F A C I L I T Y F O R S A L E 

Established nearly 50 years in the heart of 
the Coal Fields in West Virginia Excellent 
opportunity for right person State. Veteran, 
UMW Contracts, surrounding Clinics and 
Medical Centers. 

Write: 

Mt. State Artificial Limb Co. 
P.O. Box 2522 Bellview Station 
Fairmont, West Virginia 26554 

C E R T I F I E D O R T H O T I S T 

Position open for Certified Orthotist at 
Georgia Retardation Center in suburban 
Atlanta. Certification required, 3 years ex­
perience desired. Excellent benefits. 

Interested persons contact: 

Gwen Grimmette 
Georgia Retardation Center 
4770 North Peachtree Road 
Atlanta, Ga. 30341 
Phone(404)393-7146 

F O R S A L E 

A small prosthetic facility in Florida for sale. 
A very good One-two man or family opera­
tion. Owner wishes to semi-retire. 

Contact: 

Box 76-7 
AO PA 
1444 N Street. N.W. 
Washington, DC 20005 

C E R T I F I E D O R T H O T I S T 

Full t ime position available. Excellent salary, 
fringe, and retirement benefits. Location in 
Detroit, Michigan. 

Send resume to: 

Box 76-6 
AO PA 
1444 N Street. N.W. 
Washington, DC. 20005 

C E R T I F I E D O R T H O T I S T 

Diversified Medical Products Company is 
seeking Certified Orthotist to manage new 
facility in Idaho Falls, Idaho 

Contact: 

Andy Parmley, C P.O. 
Medical Mart of Pocatello 
P.O. Box 2511 
Pocatello. Idaho 83201 
(208) 233-4851 

C E R T I F I E D P R O S T H E T I S T 

Certified Prosthetist 30 years experience in 
all phases of the prosthetic profession De­
sires bench work, shop supervision or office 
work, NO FITTINGS or Measurings and ETC. 

Contact: 

Box 76-8 
AO PA 
1444 N Street. N.W. 
Washington, DC. 20005 

XXV 



P R O S T H E T I S T / O R T H O T I S T 

Excellent opportunity for an experienced and 
loyal individual wi th management abilities. 

Please reply in confidence to: 

Box 7 6 - 9 
A O P A 
1 4 4 4 N Street. N.W. 
Washington, D.C. 2 0 0 0 5 

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

Fine opportunity in wel l established and pro­
gressing Orthotic and Prosthetic Facility. 
Must have knowledge of all n e w develop­
ments in orthotics and prosthetics. Clinical 
experience necessary. 

Excellent fringe benefits and salary. Ideal 
location and climate in bay area. Future pos­
sibility to purchase wel l known eighteen year 
old establishment. 

Send resume to: 

J . E. Cavanough 
6 0 8 8 Fairland Drive 
Oakland, CA 9 4 6 1 1 
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A M E R I C A N O R T H O T I C A N D P R O S T H E T I C A S S O C I A T I O N 
1 4 4 4 N S T R E E T . N .W. 

W A S H I N G T O N , D.C. 2 0 0 0 5 


