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tel. 6 1 3 - 7 3 7 - 7 3 5 0 , ext . 6 0 2 . 

M a y 2 8 - 3 1 , A O P A R e g i o n V A n n u a l 
M e e t i n g , Hyat t R e g e n c y , C i n c i n n a t i , 
O h i o . 

J u n e 2 - 6 , Fi t t ing Procedures for the U tah 
Art if icial A r m , Nor thwes te rn Unive r s i ty 
Pos t -Gradua te Medica l Schoo l , Depar t ­
m e n t o f Pros the t ics and Or tho t i c s , C h i ­
cago , I l l inois . Contac t : Haro ld Sears , 
P h . D . , M o t i o n Con to l , I nc . , 95 S . Elliott 
R o a d , # 1 0 5 , C h a p e l Hil l , Nor th Caro l ina 
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Cal i fornia Chap te r s o f the A a c d e m y 
C o m b i n e d Annua l M e e t i n g , Newpor t 
B e a c h Marr io t t , Newpor t B e a c h , Ca l i ­
fornia . 
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A c a d e m y M i d w e s t Chap te r C o m b i n e d 
A n n u a l M e e t i n g , L a k e l a w n L o d g e , 
Delavan, W i s c o n s i n . 

J u n e 2 3 - 2 7 , R E S N A 9th A n n u a l Confer­
e n c e o n R e h a b i l i t a t i o n T e c h n o l o g y , 
" E m p l o y i n g T e c h n o l o g y , " R a d i s s o n 
S o u t h Hotel , M i n n e a p o l i s , M i n n e s o t a . 
Contac t : R E S N A , S u i t e 700 , 1101 C o n ­
n e c t i c u t A v e n u e , NW, W a s h i n g t o n , 
D . C . 20036 ; tel . 202-857-1199 . 

J u l y 1 8 - 1 9 , A m e r i c a n A c a d e m y o f O r -
thot i s t s a n d Pros the t i s t s C o n t i n u i n g 
Educa t ion Confe rence 3 -86 , "Di sa r t i cu ­
la t ion P ros the t i c s , " M i l w a u k e e , W i s ­
c o n s i n . C o n t a c t : A c a d e m y N a t i o n a l 
Headquar te r s , 703-836-7118 . 

A u g u s t 5 - 7 , C a n a d i a n A s s o c i a t i o n o f 
Pros the t i s t s a n d Or tho t i s t s b i - annua l 
na t iona l conven t ion , Wor ld Trade C e n ­
t re , Ha l i f ax , N o v a S c o t i a , C a n a d a . 
Con t ac t : N o v a S c o t i a R e h a b i l i t a t i o n 
Cen t re , Or tho t ics /Pros the t ics Uni t , 1341 
S u m m e r S t ree t , Halifax, N o v a Sco t i a 
B 3 H 4 H 4 , Canada . 

S e p t e m b e r 1 9 - 2 0 , Amer ican A c a d e m y o f 
Or tho t i s t s a n d Pros the t i s t s C o n t i n u i n g 
Educa t ion Confe rence 4 -86 , " P o w e r e d 
L i m b P ros the t i c s , " Albany , N e w York . 
Contac t : A c a d e m y Nat iona l Headqua r ­
ters , 703-836-7118 . 

O c t o b e r 2 4 - 2 5 , A m e r i c a n A c a d e m y o f 
Or tho t i s t s a n d Pros the t i s t s C o n t i n u i n g 
E d u c a t i o n C o n f e r e n c e 5 - 8 6 , " S p i n a 
B i f i d a , " C i n c i n n a t i , O h i o . C o n t a c t : 
A c a d e m y Nat iona l Headquar t e r s , 7 0 3 -
836-7118 . 

N o v e m b e r 4 - 9 , A O P A A n n u a l Na t iona l 
A s s e m b l y , Mar r io t t ' s O r l a n d o Wor ld 
C e n t e r , O r l a n d o , F l o r i d a . C o n t a c t : 
A O P A N a t i o n a l H e a d q u a r t e r s , 7 0 3 -
8 3 6 - 7 1 1 6 . 

1987 
J a n u a r y 2 2 - 2 7 , Amer i can A c a d e m y o f 

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

Februa ry 1 5 - 2 2 , A c a d e m y A n n u a l Mee t ­
i ng and Sc ien t i f ic S y m p o s i u m , Hyat t 
R e g e n c y T a m p a , Tampa , F lor ida . C o n ­
tact: A c a d e m y Nat iona l Headquar te r s , 
7 0 3 - 8 3 6 - 7 1 1 8 . 

M a y 2 8 - 3 1 , A O P A Reg ion V A n n u a l Mee t ­
ing, G r a n d Traverse Hotel , Traverse City, 
Mich igan 

J u n e 1 0 - 1 3 , AOPA R e g i o n s VII , VIII , X , 
and XI C o m b i n e d A n n u a l M e e t i n g , 
Dal las , Texas . 

J u l y 5 - 1 0 , In terna t ional Confe rence o n 
Di sab i l i t y Educa t ion , Je rusa lem, Israel. 
Contac t : Israel Rehab i l i t a t ion Soc ie ty , 18 
Dav id Elazar S t ree t , Tel A v i v 6 1 9 0 1 , 
Israel . 

J u l y 1 2 - 1 6 , In ternat ional Confe rence o f 
Rehab i l i t a t i on Journa l i s t s , J e ru sa l em, 
Israel . Con tac t : Israel R e h a b i l i t a t i o n 
S o c i e t y , 18 Dav id Elazar S t ree t , Tel A v i v 
6 1 9 0 1 , Israel . 



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

1988 
M a y 1 9 - 2 1 , A O P A R e g i o n V A n n u a l 

M e e t i n g , Char les ton , Wes t V i rg in i a . 

September 5 - 9 , 16 th Wor ld C o n g r e s s o f 
Rehab i l i t a t ion In ternat ional , K e i o Plaza 
I n t e r - C o n t i n e n t a l H o t e l , S h i n j u k u , 
Tokyo , J apan . Contac t : Secre ta ry G e n ­
eral, 16th Wor ld Congre s s o f R e h a b i l i ­
ta t ion In terna t ional , do the J apanese 

S o c i e t y for Rehab i l i t a t ion o f the D i s ­
a b l e d , 3 - 1 3 - 1 5 , H i g a s h i I k e b u k u r o , 
T o s h i m a - k u , Tokyo 170 , J apan . 

October 2 5 - 3 0 , AOPA A n n u a l Nat iona l 
A s s e m b l y , S h e r a t o n W a s h i n g t o n Hote l , 
W a s h i n g t o n , D . C . Contac t : A O P A Na­
t ional Headquar te r s , 7 0 3 - 8 3 6 - 7 1 1 6 . 
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Low Profile Contoured Ring 
Sidney Wallace, M.D. 
Robert Madigan, M.D. 
Jack Wasserman, Ph.D. 
Carlton Fillauer, C.P.O. 
Karl Fillauer, C.P.O. 

T h e des ign of the M i l w a u k e e Or thos i s 
has changed cons iderab ly s ince its intro­
duc t ion in 1 9 4 5 . 1 C o n t i n u e d deve lopmen t 
has led to dec reased use o f the t radi t ional 
Mi lwaukee Or thos i s in the t rea tment of 
id iopa th ic sco l ios i s . In m a n y locales , the 
low profile T . L . S . O . ( thoracic l umba r sacral 
o r thos i s ) d o m i n a t e s the non-ope ra t ive 
t rea tment of scol ios is because o f bet ter pa­
t ient accep tance and its ef fect iveness in 
m a n a g i n g m i d - t h o r a c i c a n d l u m b a r 
curves . W e ut i l ize a T . L . S . O . modu le on a 
rout ine bas is w h e n the apical ver tebra is at 
the n in th thoracic ver tebra or be low. W e 
have a lso u sed a T . L . S . O . on border l ine 
mid- thorac ic curves w i t h the unders tand­
ing that the or thos is m a y n e e d to be m o d i ­
fied to the C . T . L . S . O . (cervical thoracic 
l umbar sacral or thos is ) des ign if w e fail to 
control the curve . Recent ly w e have m o d i ­
fied the neck r ing o f our C . T . L . S . O . to m a k e 
it less consp i cuous and , therefore , ga in 
bet ter pat ient accep tance w i thou t sacrif ic­
ing ef fec t iveness . (Figure 1). 

T h e deve lopmen t o f this n e w neck r ing 
resul ted from an ou tgrowth of work con­
duc ted at T h e Chi ld ren ' s Hospi ta l at S t an ­
ford U n i v e r s i t y . 2 T h e Hospi ta l staff h a d 
modi f i ed the Fi l lauer throat frame for use 
in a b io feedback p rogram for the t rea tment 
of scol ios is . T h i s s t imula ted our interest in Figure 1. The modified C.T.L.S.O. is more effective 

and less conspicuous. 



Figure 2. There are four standard ring sizes—small, medium, large, and extra large—that differ in both the 
antero-posterior and medio-lateral dimension. 

Figure 3. The ring will touch the side of the neck, 
but it is possible to reduce excessive pressure on the 
neck by adding a three-quarter ring. 

modi f ica t ion of the n e c k r ing to effect a 
more cosmet ica l ly accep tab le dev ice . In 
1981 w e b e g a n f i t t ing pa t ien ts w i t h this 
type o f n e c k r ing , a n d soon rea l ized that 
our pa t ien ts accep ted this des ign m o r e 
than the conven t iona l n e c k r ing . T h i s w a s 
mos t apparent in the chi ldren w h o had ini­
tially u sed the conven t iona l neck r ing . 
E l imina t ing the mand ibu l a r and occipi ta l 
sec t ions a lso improved comfort . 

Tradi t ional ly , the n e c k r ing prov ided 
three funct ions . A dis t rac t ion force w a s 
appl ied to the sp ine as a resul t o f the occ i ­
pi tal a n d m a n d i b u l a r pads . It p rov ided a 
lateral coun te r p ressure , a n d it func t ioned 
to center the head and n e c k over the t runk. 
It is our impress ion that the latter two 
functions are the mos t impor tant and are 
ma in t a ined in the n e w des ign . 

Dis t rac t ion played a p rominen t role in 
the early M i l w a u k e e o r thoses . S u c h ex ­
t reme measu re s w e r e s h o w n to have a de­
le ter ious effect o n the j a w a n d teeth , a n d 
the use o f the m a n d i b u l a r pad w a s e l im i ­
na ted in the 1960 ' s . It has b e e n s ta ted that 
the occipi ta l pads in the a b s e n c e o f a h i g h 
mand ibu l a r pad serve as a fulcrum abou t 
w h i c h the pa t ien t can ob ta in d is t rac t ion by 
hype rex t end ing the cervica l sp ine . W e are 
n o w reevalua t ing th i s accepted theory in 



l ight o f the success the l o w profile r ing is 
ach iev ing . In prac t ice , it s e e m s that the 
pa t ien t does no t ut i l ize th is funct ion o f the 
r ing , a n d our feel ing is that it is o f little 
benef i t to p rov ide p rov i s ions in a r ing to 
ach ieve th is funct ion. 

Pa ramoun t in this n e w concep t is the 
rea l iza t ion that w i th the cosmet ica l ly ac ­
cep tab le low profile n e c k r ing , the p r o b ­
lems assoc ia ted wi th compl i ance are r e ­
m o v e d , w h i l e des i rab le effects from us ing 
a neck r ing are preserved . T h e L o w Profi le 
N e c k R i n g prov ides a lateral control force to 
act in concer t w i t h an axil lary s l ing to o p ­
p o s e the thoracic pad . T h e r ing a lso pos i ­
t ions the h e a d over the pe lv is to resul t in a 
c o m p e n s a t e d sp ine . 

RING SELECTION AND 
FITTING 

T h e r e a re four s tandard r ing s i z e s -
small , m e d i u m , large, a n d extra l a rge— 
that differ b o t h in the an tero-pos ter ior a n d 
medio- la tera l d i m e n s i o n (Figure 2 ) . It is 
ve ry impor tan t to carefully select the 
p roper s i ze in order to a ch i eve m a x i m u m 
c o s m e s i s . T h e r ing shou ld fit a round the 
base o f the neck wi thou t i m p i n g i n g o n the 
clavicle . A s in the o ther des igns , the r ing 
wil l touch o n o n e s ide o f t he neck . It is 
poss ib le to reduce excess ive pressure o n 
the neck b y add ing a three quar ter axil lary 
r ing (Figure 3 ) . T h e axillary r ing wil l often 
m a k e or thos i s use m o r e comfor tab le . 

A d i sadvantage to the use o f the L o w 
Profile C o n t o u r e d R i n g is t he added t ime 
requ i red in f i t t ing as c o m p a r e d to the m o r e 
t radi t ional de s igns , because o f the e m p h a ­
sis p laced o n ach iev ing m a x i m u m c o s m e ­
s i s . W h a t u s e d to b e accep tab le pa ramete r s 
for a p roper ly f i t ted r ing have n o w 
changed , a n d c lose a t ten t ion mus t b e pa id 
to de t e rmine the p roper h e i g h t of the r ing . 
O b s e r v i n g the pa t ien t bo th in the s t and ing 
a n d the s i t t ing pos i t i on is mandatory , s ince 
the re m a y b e a cons ide rab le difference in 
he igh t m e a s u r e m e n t . Adjus t ing the var i ­

ous pads f requent ly l e s sens th is di f ference. 
T h e ideal s i tua t ion is a ch i eved w h e n the 
a lgebra ic s u m o f t he pressure o f the r ight 
a n d left p ressure pads is equa l . T h i s is o b ­
v ious ly a sub jec t ive j u d g m e n t , for there a re 
n o m e a n s o f accurate ly measu r ing the pres­
sure o n each pad . H o w e v e r , keep ing th is 
concep t in m i n d wil l a id in ach i ev ing o p ­
t i m u m or thot ic funct ion. 

SUMMARY 
T h e au thors have fit 50 pa t ien t s w i t h or­

thoses incorporating the Low Profile Con­
toured R ing . T h e overall results appear to 
be excel lent , a n d the r ing is con t inu ing to 
be used in place o f previously used de­
s igns . T h e authors have further modi f ied 
the concep t b y lower ing the lateral place­
men t o f the r ing from m i d - n e c k to the base 
of the neck , wh ich does not c o m p r o m i s e 
the effect iveness o f the or thos is . T h e inch 
lost in l eng th is funct ional ly ins igni f icant , 
bu t is cosmet ica l ly impor tant . W i t h the 
p lacement o f the r ing at t he base o f the 
neck , it is unob t rus ive w h e n w e a r i n g 
c lo thes . At p resen t , o r thoped ic surgeons , 
or thot is ts , a n d especia l ly pa t i en t s are very 
op t imis t i c a b o u t this n e w des ign . A pro­
tocol for its u sage a n d fi t t ing r equ i r emen t s 
is b e i n g wr i t t en . 
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The Application of ISNY Principles 
to the Below-Elbow Prosthesis* 
Norman Berger, M.S. 
Sidney Fishman, Ph.D. 
David Krebs, M.A. 
William Webb, B.S. 

Since January, 1984, w h e n New York 
Unive r s i ty Pos t -Gradua te Med ica l S c h o o l 
in t roduced the I S N Y ( Ice land ic -Swedish -
N e w York) A b o v e - K n e e S o c k e t S y s t e m to 
the pros the t ic profess ion by offering the 
first ins t ruct ional course on th is subjec t , 
this revolut ionary t e c h n i q u e has spread 
wi th surpr is ing speed all over the U n i t e d 
S ta tes and , indeed, through many o f the 
indust r ia l ized na t ions o f the wor ld .1- 2 

In v iew o f the ove rwhe lming ly favorable 
response to the comfort provided by the 
th inner , l ighter , cooler , f lexible I S N Y 
socket and its we igh t - t r ansmi t t ing frame, 
it is o b v i o u s that cons ide ra t ion wou ld soon 
b e g iven to the appl ica t ion o f these des ign 
pr inc ip les to o ther amputa t ion levels . T h e 
purpose o f th is pape r is to repor t o n the 
I S N Y F lex ib l e -Hinge Pros thes i s , for the 
m e d i u m a n d l o n g b e l o w - e l b o w a m p u t e e . 

Fo r this level o f b e l o w - e l b o w ampu tee , 
the conven t iona l p ros thes i s is fabr icated o f 
r ig id plast ic l amina te , w i th a doub le wal l 
cons t ruc t ion . T h e inne r wal l forms the 
socket and the ou te r wal l p rov ides for at­
t a chmen t o f the wr i s t un i t a n d f lexible 
h i n g e s , as wel l as for appropr ia te l eng th 
and shape . A s i l lustrated in F igure 1, the 
I S N Y b e l o w - e l b o w pros thes i s cons i s t s o f a 
th in , thermoplas t ic socket c o n n e c t e d v ia 

volar a n d dorsal struts to t he l amina ted 
dis tal por t ion . A s in the a b o v e - k n e e I S N Y 
des ign , the socke t is soft and f lexible ra ther 
than ha rd a n d r ig id . T h e frame, wh i l e al­
l o w i n g for length , shape , a n d c o m p o n e n t 
a t t achment , is m i n i m a l in s ize and extent . 

*Funded by Special Project MCJ-363082—Bureau of Health 
Care Delivery & Assistance Division of Maternal & Child 
Health, U S. Public Health Service, Rockville, MD 20857. 

Figure 1 . I.S.N.Y. Flexible Hinge Below-Elbow 
Prosthesis. 



Table 1. 

CLINICAL EXPERIENCE 
Fol lowing several laboratory fi t t ings for 

deve lopmenta l purposes , the first I S N Y 
b e l o w - e l b o w pros thes i s w a s de l ivered in 
February, 1984 to a 73 year old male, semi-
re t i red p l u m b e r w h o had b e e n a par t - t ime 
use r o f h i s conven t iona l p ros thes i s . W i t h 
the I S N Y pros thes i s , howeve r , h e b e c a m e a 
full-t ime wearer , a n d w a s ab le to per form 
h i s ac t iv i t ies o f dai ly l iv ing and vocat ional 
ac t iv i t ies m o r e comfortably. T h e sub jec t 
ha s w o r n the I S N Y pros thes i s successfully 
for m o r e than o n e year w i thou t n e e d for 
repair . D u e to these encourag ing reac t ions , 
N Y U began a ser ies o f I S N Y f lex ib le -h inge 
below-elbow prosthesis fittings to a group of 
young amputees , this be ing the specific 
population that w e were funded to serve. 

In ou r ini t ia l se r ies , s i x uni la teral , c o n -
g e n i t a l , b e l o w - e l b o w a m p u t e e s w e r e 
fitted. T h e four gir ls a n d two boys range in 
age from 7 1/2 to 18 years (X = 12 .8 yrs . ) , 
w i th an average res idual l i m b measu r ing 
63 percent o f s o u n d forearm length . All 
were full- t ime weare rs o f conven t iona l 
p ros theses . I S N Y sockets w e r e fabr ica ted 
for each sub jec t u t i l iz ing a n e w plaster 
n e g a t i v e i m p r e s s i o n , p l a s t e r p o s i t i v e 

mode l , a n d wr i s t uni t , bu t the t e rmina l 
dev ice a n d ha rnes s type w e r e u n c h a n g e d . 
T h e s e s ix individuals have w o r n the n e w 
sockets for an average o f 5 .8 m o n t h s ( range: 
2-11 m o . ) . T h e forearms con t a in ing the 
I S N Y socke ts have averaged 4 .8 oz . l ight­
er than the i r conven t iona l counterpar ts 
(Table 1 ) . 

S t ruc tu red in te rv iews w e r e conduc ted 
w i t h each weare r at the t ime o f del ivery o f 
the n e w pros thes i s a n d at two , four, and s ix 
w e e k intervals pos t -de l ivery to el ici t c o m ­
para t ive o p i n i o n s conce rn ing the conven ­
t ional a n d I S N Y pros thes i s . As deta i led in 
Table 2, all sub jec t s ind ica ted that the I S N Y 
w a s m o r e comfor table than the conven ­
t ional socket , b e i n g l ighter , cooler a n d 
pe rmi t t ing the input o f sensory s t imul i , 
part icular ly w h e n wr i t ing or l ean ing on the 
p ros thes i s . T h e y a lso repor ted that w e a r 
t imes increased w i t h the I S N Y sys tem, e s ­
pecia l ly dur ing the s u m m e r m o n t h s , a n d 
that the device "felt more like m y real a rm," 
p robab ly due to the greater in t imacy o f fit 
m a d e poss ib le b y the soft, f lexible ther­
moplas t ic . Th ree ind iv idua ls objec ted to 
the appearance o f the pros thes i s , indicat­
ing that the two diss imi lar ly colored parts 



Table 2. 

(socket and frame) " l o o k e d different than 
a real a r m . " None the les s , they pers is ted in 
wear ing the dev ice due to the over r id ing 
comfort a n d o the r advantages in compar i ­
son wi th the conven t iona l sys tem. T h e 
o ther three individuals cons ide red the 
c o s m e s i s to be be t te r than the conven ­
t ional . 

In summary , all sub jec t s reac ted e n ­
thusiast ical ly to the n e w sockets a n d e m ­
phat ical ly re jec ted a ny sugges t ion to re turn 
to thei r conven t iona l socke ts . 

FABRICATION METHODS 
Vacuum-forming the Socket 

U s i n g round frames ( ins ide d iamete r 9") 
and a round p la ten (d iamete r 8"), the socket 
is v a c u u m formed from e i the r po lye thy lene 
or Surlyn.® For longer and b roade r res idual 
l i m b s , the thermoplas t ic should b e 3 / 1 6 " 
th ick , wh i l e for shor ter and th inner res id­
ual l i m b s , 1/8" th i ckness m a y b e used . In 
m o s t cases , d rawing the socket over the 
plaster m o d e l is a s imp le a n d straight-for­
ward procedure . 

P rob l ems m a y b e encoun te red , h o w ­
ever , i f the res idual l i m b presen ts an un­
usual non-con ica l s h a p e , as for example a 
wr is t d isar t icula t ion w i t h undercu ts j u s t 
above the s ty lo id p rocesses , or a l i m b w i t h 
a d is t inc t curve at i t s e n d . It i s difficult to 
p reven t wr ink l ing a n d excess ive t h inn ing 
o f the socket wal l in these undercu t areas . 
To solve such p r o b l e m s , w e have e i ther 
used 1/8" Surlyn,® w h i c h tends to mold 
m o r e eas i ly than po lypropy lene ; o r 1/4" 
po lye thy lene , in w h i c h case t he por t ions of 
the socket that are too th ick are g round 
d o w n and buffed to appropr ia te t h innes s 
and flexibili ty. T h i s lat ter so lu t ion does no t 
work wi th Surlyn® because it does no t 
readi ly accept g r ind ing . 

Frame Lay-Up 
W i t h the socket , the w a x ex tens ion , a n d 

the wr is t un i t in p lace on the plaster pos i ­
t ive mode l , lay-up mater ia ls are app l i ed as 
fol lows: 

• a s leeve o f l ight dacron felt 
• two layers o f ny lon s tockine t te 
• two layers o f c a rbon f iber tape(1/2" 

wid th ) p laced a long wi th volar a n d 
dorsal m id l ine s o f the socket a n d ex­
tens ion 

• two layers o f ny lon s tockine t te 
W i t h the excep t ion o f the ca rbon f iber , 

all mater ia ls are pul led over the mode l and 
t ied off at the wr i s t un i t in the usual m a n ­
ner . T h e layers o f c a rbon f iber tape are 
formed b y folding a o n e inch w i d t h 
l eng thwise , thus crea t ing two layers o f 1/2" 
wid th , a n d s e w i n g to ma in t a in the fold. 
T h e s e sewn leng ths are then placed a long 
the volar and dorsal m i d l i n e s b e g i n n i n g 
approximate ly one inch prox imal to the 



Figure 2.I.S.N.Y. 
flexible socket dis­
playing anterior 
distal trimline. 

wris t un i t a n d ex tend ing to approximate ly 
o n e inch distal to the an t ic ipa ted socket 
t r iml ine . 

Frame Trim 
After l amina t ion , the frame is t r i m m e d 

so that the volar a n d dorsal struts are ap ­
prox imate ly 3/4" in wid th , w h i c h m e a n s 
that a b o u t 1/8" o f r e s in - impregna ted ny lon 
a n d dacron felt r e m a i n o n each s ide o f the 
1/2" w i d e ca rbon- f ibe r tape . Proximal ly , 
these struts t e rmina te a n y w h e r e b e t w e e n 
1/8" a n d 3/4" distal to the socket t r iml ine . T h e 
shor te r t he res idual l i m b , the c loser the 
p rox imal t e rmina t ion wil l b e to the socket 
t r iml ine . 

Poster ior ly , the curve w h i c h connec t s the 
struts is at a level jus t distal to the distal e n d 
o f the res idual l i m b . Anter ior ly , howeve r , 
th is curve is jus t p rox imal to the distal e n d 
o f the res idual l i m b (Figure 2 ) . T h e purpose 
o f the m o r e p rox imal loca t ion o f the an te ­
r ior curve is to improve c o s m e s i s b y h i d i n g 
the s i te o f amputa t ion , w i thou t con tac t ing 
the socket . It is essent ia l to k e e p th is in 
m i n d w h e n p repar ing the w a x forearm ex­
tens ion , w h i c h mus t b e shaped so as to 
p rov ide approx imate ly 1/8" c learance b e ­
tween socket a n d frame in th is area . 

Attachment of Socket to Frame 
Severa l m e t h o d s o f a t tach ing the socket 

to the struts have b e e n explored . O u r in i ­
tial approach of s imply r ive t ing the ther ­
moplas t ic socket to the frame resul ted in 
bea r ing failure due to the inadequa te area 
avai lable to res i s t s t ress . A s a s econd ap ­
proach, the socket w a s formed over Nyloplex str ips placed on the volar and dorsal 
s ides of the pos i t i ve model wi th Nyloplex 
r ivets put th rough the socket , frame, and 
s t r ips . T h i s great ly increased bea r ing sur­
face solved the bear ing failure p rob lem, 
howeve r , fabr ica t ion p roved to be a s o m e ­
w h a t c u m b e r s o m e and t i m e - c o n s u m i n g 
process . 

T h e preferred procedure ut i l izes an ad­
h e s i v e - b a c k e d , Velcro type** pi le secured 
to the thermoplas t ic socket , w i th the h o o k 

por t ion e i the r adhes ive b a c k e d , o r g lued to 
b o t h struts w i th D e v c o n 5 -Minu te Epoxy® 
or 3 M # 4 6 9 3 . ® T h e parts are then s imply 
p ressed together . Al though this t e c h n i q u e 
provides a very sat isfactory a t t achment , 
the mediola tera l d i m e n s i o n of the pros the­
s is is inc reased b y the th i ckness o f the p i le 
and hook . It i s pos s ib l e , i f des i red , to re­
duce th is d i m e n s i o n b y ut i l iz ing only the 
pi le . A s before , the adhes ive back ing of the 
pi le is appl ied to the thermoplas t ic socket ; 
h o w e v e r , the o ther surface is g lued directly 
on to the l amina ted struts . 

Harness Attachment 
T h e f lexible h i n g e s are a t t ached to the 

I S N Y forearm at the conven t iona l s i tes . 
H o w e v e r , it is impor tant to recall that the 
c ross -hanger s trap that connec t s the two 
h inges should b e pos i t i oned prec ise ly a t 
the j o in t cen te r s ( i . e . , d i rect ly ove r the h u ­
meral condy les ) . 

T h o u g h w e are unab le , as yet , to repor t 
long- te rm resul ts on a large n u m b e r of pa­
t ien ts , w e are conf iden t on the bas i s o f the 
e v i d e n c e p re sen ted that the I S N Y Flexib le 
H i n g e Pros thes i s , as desc r ibed , r epresen t s 
a s igni f icant advance in pros the t ic comfort 
and funct ion for m e d i u m and long be low-
e l b o w ampu tees . W e are also conf ident that 
the same approach wil l b e appl icab le to 

Scotchmate Hook and Loop, 3M Manufacturing Co. , Min­
neapolis, Minnesota. 



other types o f lower a n d uppe r - l imb pros ­
theses a n d w e are current ly d i rec t ing re­
search efforts a long the se l ines . 
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INTRODUCTION 
T h e funct ional ob jec t ive o f a n y cervica l 

o r thos i s is to l imi t u n w a n t e d cervical sp ine 
m o t i o n . 1 M o t i o n control at the cervica l 
sp ine is sought to amel io ra te an array of 
p r o b l e m s w h i c h vary in e t io logy a n d se ­
ve r i t y . 6 Spec i a l cervical or thot ic r equ i re ­
m e n t s m a y inc lude o n e or m o r e o f the fol­
lowing : r ea l ignment o f the cervical s p i n e , 1 

m o t i o n control in f lexion, ex tens ion , an­
ter ior or pos te r ior d i sp lacement , lateral 
f lexion, axial ro ta t ion, a n d m o d e s t un-
w e i g h t i n g o f the v e r t e b r a e . 1 , 7 S o m e c o m ­
m o n prescr ip t ion cr i ter ia for u se of a cer ­
vical o r thos i s a re : pos t surgical m a n a g e ­
m e n t , i m m e d i a t e pos t - t r aumat ic m a n ­
a g e m e n t , sub luxa t ions , degenera t ive d is ­
eases , a n d m a n a g e m e n t o f pa in secondary 
to a mul t i tude o f d i s o r d e r s . 1 , 2 , 6 , 8 E a c h 
d isorder m a y requ i re o n e or m o r e specif ic 
funct ions from a cervical o r thos i s . 

In r e sponse to the different e t io logical 
factors a n d va r ious m a n i f e s t a t i o n s o f 
p rob l ems , m a n y ca tegor ies a n d types of 
cervical o r thoses h a v e b e c o m e avai lable to 
the o r t h o t i s t . 1 , 3 , 4 , 5 , 6 T h e t rends ind ica te a 
preference toward u s ing prefabr ica ted de­
s igns w h e n e v e r p o s s i b l e , 9 a n d this ha s 
mo t iva t ed manufac turers to des ign a n d 
marke t m a n y prefabr ica ted cervical o r tho­
ses . M o s t prefabr ica ted cervical o r thoses 
al low for m i n o r ad jus tments only, w i t h 

each hav ing its o w n inheren t advantages 
and d i sadvantages . 

Accord ing to J o h n s o n , 6 there a re four 
ca tegor ies o f cervical o r thoses . T h e s e are 
( in order from least to m o s t res t r ic t ive) the 
cervical collars, pos te r cervical o r thoses , 
cerv ico thorac ic o r thoses , a n d the ha lo 
skeletal f ixat ion or thos is . G i v e n the var ie ty 
of o r thoses ava i lab le , p resc r ip t ion ra t ion­
ale inc ludes cons ide ra t ion o f funct ion, 
comfort , a n d cos t of the or thos is . 

Effect ive s tab i l i za t ion is pa ramoun t . 
H o w e v e r , w h e n a cervical or thos is needs to 
be w o r n for an ex tended pe r iod of t ime , 
comfort b e c o m e s an i ssue . Of ten , s o m e re­
s t r ic t ive efficacy is sacr i f iced for th i s pur­
pose . W h e n cervical sp ine ins tabi l i ty is no t 
apparent , the collar types are m o s t fre­
quent ly the first cho i ce for use . T h e col lar 's 
k ines the t i c r eminde r proper ty plays an 
impor tan t role in l imi t ing mo t ion abou t the 
cervical s p i n e . 1 

In e m e r g e n c y s i tua t ions w h e n suppl ies 
mus t be ma in t a ined , ease o f appl ica t ion 
and cos t are impor tant . In v i ew o f th is , the 
collar types have b e e n w ide ly u s e d by 
pa ramed ics for immed ia t e pos t - t raumat ic 
cervical sp ine m a n a g e m e n t . 1 0 H o w e v e r , it 
is k n o w n that collars are i nadequa te for 
c o n t r o l l i n g c e r v i c a l s p i n e i n s t a b i l i t y . 
Pa ramed ics wi l l ut i l ize sand bags a b o u t the 
in jured body, part icularly the h e a d and 
neck , a n d tape the head to an under ly ing 



Figure 1. (From left to right) The Philadelphia Collar, Nec-Lok®, and Soft Foam Collar. 

board . T h e s e ac t ions supp lemen t the in­
adequac i e s o f the var ious collars. 

M a n y s tudies have b e e n conduc ted o n 
the popular cervical o r t h o s e s . 2 , 4 , 5 , 6 T h e s e 
s tudies have explored the relat ive m o t i o n 
control in the three ana tomica l p lanes . 
D o c u m e n t a t i o n of m o t i o n in the sagit tal , 
coronal , a n d t ransverse p lanes have been 
pho tographed a n d roen tgenographed . T h e 
results are p resen ted as percentages of m o ­
t ion res t r ic ted w h e n compared to the nor­
mal r a n g e e x h i b i t e d by t h e ce rv i ca l 
s p i n e . 4 , 5 , 6 In a d d i t i o n , t h e m e c h a n ­
ics of m o t i o n at each indiv idual ver te­
bral level from the occ ipu t th rough T-1 
h a v e b e e n e x p l o r e d . 5 , 1 1 In all , docu­
men ta t i on o f m o t i o n in the three ana tomi ­
cal p lanes has p rov ided suff icient infor­
ma t ion in de t e rmin ing the or thoses overall 
ef fect iveness for control l ing m o t i o n o f the 
cervical s p i n e . 5 , 1 1 A secondary cons idera ­
t ion is pa t ien t to lerance , w h i c h r ema ins 
s o m e w h a t s u b j e c t i v e a n d diff icul t to 
quantify. T h e or thot is t o b t a i n s th i s infor­
ma t ion from pat ien t feedback, appearance 
o f the o r thos i s , a n d th rough trial fi t t ing the 
or thos i s , w h e n p o s s i b l e . 7 , 1 0 

T h e s e s tud ies are an excel lent compi la ­
t ion o f in format ion for c o m p a r i s o n s o f cer ­
vical o r thoses . H o w e v e r , there exis ts a 
n e e d to d o c u m e n t the n e w or thoses w i t h i n 
each category, s ince many n e w cervical 
o r thoses have been deve loped a n d mar­
ke ted s ince the prev ious s tudies . It is the 
speci f ic ob jec t ive o f this report to evaluate 
one o f these n e w devices , the N e c L o k ( R ) cer­

vical collar. T h e soft foam collar a n d the 
Ph i lade lph ia collar were u sed to es tab l i sh 
in ternal cr i ter ia for compar i son . 

To date , n o quant i ta t ive s tudy has b e e n 
conduc ted o n the NecLok® cervical o r tho­
s i s . A sub jec t ive ana lys is b y the S ta te o f 
Ind iana E m e r g e n c y Medica l Se rv i ce C o m ­
m i s s i o n h a s ra ted th i s cervica l col lar supe­
r ior over o the r cervical col lars . Resul t s w e r e 
o b t a i n e d b y eva lua t ing the or thoses ac­
co rd ing to the fol lowing cr i ter ia : s impl i ­
ci ty, ea se o f c lean ing , immob i l i z a t i on 
qual i ty, e a s e o f appl ica t ion , cons t ruc t ion 
mater ia l , space n e e d e d for s torage , s izes 
avai lable , a n d manufac turer ' s who lesa le 
p r i c e . 1 0 

MATERIALS AND 
METHODS 

Ten subjec t s w e r e se lec ted , three female 
a n d s even ma le , w i t h a g e s vary ing f rom 24 
to 45 years . All sub jec t s h a d normal cervical 
sp ines w i th n o h i s to ry o f injury or d i sease . 
Each sub jec t w a s tes ted for cervical r ange o f 
m o t i o n in four t rea tment m o d e s : wea r ing 
n o o r thos i s and w e a r i n g each o f the th ree 
test o r thoses (Figure 1) . All the o r thoses 
w e r e fit accord ing to the manufac turer ' s 
r e c o m m e n d a t i o n s . 

B e c a u s e of the accuracy o f g o n i o m e t r y 
compared to roen tgenography has b e e n 
subs tan t i a ted by o t h e r s , 1 2 , 1 3 , 1 4 , 1 5 g o n i o m ­
etry w a s u s e d on ly to m e a s u r e gross cerv i ­
cal m o t i o n in th is s tudy. B y do ing th is , the 



Figure 2. Anterior/posterior motion measurement. 

high radia t ion exposures assoc ia ted wi th 
roen tgenography were avo ided . Also , the 
angular errors assoc ia ted wi th locat ing 
bo th gross ana tomica l landmarks and then 
convergent p ro jec t ions were avo ided . 

Each o f the 10 subjec t s was sea ted in a 
s tandard, s traight back chair and had thei r 
thoracic sp ine held aga ins t the cha i r back 
wi th the a id of a cus tom fabricated ches t 
apron . In addi t ion , each sub jec t w a s in­
s t ructed to exert a consc ious effort to e l imi ­
na te unnecessa ry mo t ion , thus reduc ing 
u n w a n t e d thoracic a n d l umba r sp ine m o ­
t ion m i n i m i z i n g the in t roduct ion o f errors 
into the cervical mo t ion m e a s u r e m e n t s . 

For the purpose o f this paper , mot ion in 
the sagi t tal p lane is desc r ibed as anter ior/ 
pos ter ior mot ion . Prev ious s tud ies have 
indicated that dur ing an a t t empt to flex the 
cervical sp ine aga ins t mand ibu la r res t r ic­
t ion, s o m e o f the lower cervical ver tebrae 
actually ex tend . In addi t ion , g l id ing m o ­
t ion a m o n g the facets also con t r ibu tes to 
m o t i o n in th is p l a n e . 5 , 6 Lastly, f lexion and 
ex t ens ion occurs abou t m a n y axes and 
the reby con t r ibu tes to an te r io r o r pos te r ior 
d i sp lacement o f the s t ructures p rox imal to 
those axes . 

Anterior/Posterior Motion 
Anter io r /pos te r io r m o t i o n w a s m e a ­

sured as s h o w n (Figure 2). An angular scale 
w a s pos i t ioned in the sagittal p lane closely 
a long the s ide o f each subjec t . Each subjec t 
w o r e a cus tom fabricated head halter w i th 
an indica tor need le a t tached (Figure 3) . T h e 
indica tor need le cou ld be a t tached to var i ­
ous s i tes on the ha l ter to a ccommoda te the 
o ther m e a s u r e m e n t s . T h e indica tor need le 
t raversed the scale dur ing the r ang ing o f 
the cervical s p i n e a n d p inpo in t ed the m a g ­
n i tude of angular mo t ion . T h i s a l lowed for 
a visual obse rva t ion o f an arc, dep ic t ing 
two e n d po in t s o f the full r ange o f m o t i o n 
for that subjec t . T h e s tudy goal w a s to o b ­
tain the sub jec t ' s full arc m e a s u r e d in de­
grees (Figure 4) . 

Each of the 10 sub jec t s were ins t ructed 
on a p rocedure for a l lowing their neck to 
flex forward to the e n d o f the i r range a n d 
then backward to the end of the extension 
range . T h e angular scale was marked at 

each e n d po in t o f cervical sp ine m o t i o n . 
Th i s p rocedure w a s repeated three t imes in 
each d i rec t ion . 

T h e platen wi th scale was cal ibrated in 
two degree increments . A camera w a s 
diametr ical ly pos i t ioned from the scale to 
d o c u m e n t the f indings on film. A te lephoto 
lens w a s ut i l ized in an a t tempt to m i n i m i z e 
errors created by parallax b e t w e e n the in­
d ica tor needle and angular scale . Each 
p h o t o g r a p h r e c o r d e d t h r e e da ta e n d 
poin ts , two of w h i c h were indicated on the 
angular scale wi th an ink marker ( tr iangle 
and square) , and the third was indicated 
with the needle prot ruding from the head 
halter. After it w a s de t e rmined that the 
difference of the three data poin ts were not 
statist ically s ignif icant ly different, they 
were averaged into a s ingle value repre­
sen t ing o n e ex t reme range o f mot ion . T h i s 
procedure was repeated for each of the cer­
vical collars used in this study. 



Figure 3. Head halter and indicator needle. 

Figure 4. Lateral flexion measurement. 

Figure 5. Axial rotation measurement. 

Lateral Flexion Motion 
T h i s tes t ing procedure w a s repeated for 

lateral f lexion. T h e angular scale was repo­
s i t ioned b e h i n d the sub jec t ' s head in the 
coronal p lane as s h o w n (Figure 4) . T h e in­
d ica tor needle w a s also repos i t ioned at the 
poster ior aspect of the head hal ter . T h e 
subjec t s were instructed to flex their necks 
laterally to the left, and then to the right. 
Th i s procedure w a s repeated for each of the 
var ious cervical or thoses tested. Pho to­
graphs were taken in the same m a n n e r as 
desc r ibed above . 

Axial Rotation Motion 
Axial ro ta t ion was measured wi th the 

platen and scale repos i t ioned in the trans­
verse p lane (Figure 5). T h e subjec t ' s indi­
cator needle was also repos i t ioned , w h i c h 
a l lowed the needle to ex tend hor izontal ly 
from the anter ior aspect of the head hal ter 
and over the angular scale . The subjec ts 
w e r e ins t ructed to rotate their necks clock­
w i s e and then coun te rc lockwise . T h i s pro­
cedure was repea ted for all the cervical or­
thoses tested. A mirror was posi t ioned at a 
45 degree angle over the sub jec t ' s head to 
facilitate pho tog raph ing the angular scale . 
Range o f mo t ion data were recorded in the 
same fashion as wi th anter ior /pos ter ior 
and lateral mot ion . 

RESULTS 
As indica ted , all the obse rva t ions w e r e 

recorded in a c o n t i n u u m of degrees . T h e s e 
m e a s u r e m e n t s desc r ibed an arc w h i c h rep­
resen ted a total range o f mot ion for that 
subjec t , for each obs e rved ana tomica l 
p lane . T h e cervical sp ine w a s measu red as 
a who le uni t w i thou t cons ide ra t ion to the 
angula t ions at each ver tebral level . T h e 



Table 1. 



data w e r e s u m m a r i z e d b y m e a n s a n d stan­
dard dev ia t ions a n d compared u s ing Anal ­
ys i s o f Var iance . T h e Schef fe ' test w a s used 
to do the mul t ip le pa i red compar i son . T h e 
C R I S P Interact ive Stat is t ical Package w a s 
u sed for the stat ist ical p ro ced u re s . 1 6 

Axial Rotation 
Axial ro ta t ion in the t ransverse p lane ex­

h i b i t e d the greates t difference a m o n g the 
individual t rea tment modes . T h e normal 
axial ro ta t ion m e a s u r e m e n t w a s 137.6 
( ± 1 0 . 8 ) degrees , unres t ra ined (Table 1 ) . 
T h e Soft F o a m collar res t r ic ted rota t ion to 
115 .7 ( ± 1 3 . 9 ) degrees , resul t ing in a 15 .92 
p e r c e n t r e s t r i c t ion f rom n o r m a l . T h e 
Ph i lade lph ia collar a l lowed 97.57 ( ± 2 0 . 2 ) 
degrees of axial rotation, which resulted in a 
2 9 . 9 pe rcen t res t r ic t ion. T h e NecLok® col­
lar a l lowed 5 1 . 3 ( ± 1 7 . 6 ) degrees , w h i c h re ­
sul ted in a 6 2 . 7 percent res t r ic t ion. T h i s is 
twice that o f the Ph i lade lph ia collar. T h e s e 
ini t ial th ree m e a s u r e m e n t s indica te a s ig­
nif icant difference from o n e ano the r at 
p < . 0 5 (Table 1 ) . 

Anterior/Posterior Motion 
T h e average unres t ra ined anter ior /pos­

ter ior cervical sp ine m o t i o n c o m p u t e d to 
99 .53 ( ± 1 5 . 7 ) degrees (Table 1 ) . T h e Soft 
F o a m collar 's restr ic t ive capabi l i ty m e a ­
sured s l ight ly less than normal wi th 8 9 . 7 0 
( ± 1 5 . 6 ) degrees o f total mo t ion , a 9 .88 per­
cen t res t r ic t ion . A sharp drop wi th the 
Phi lade lphia collar w a s obse rved w i t h 
52 .97 ( ± 8 . 7 ) degrees , 46 .78 pe rcen t o f nor­
mal m o t i o n . T h e NecLock® had the greatest 
ab i l i ty to control a l lowing 37.07 ( ± 7 . 0 ) de­
grees o f mo t ion , 6 2 . 7 6 percent o f normal 
mo t ion . All three collars w e r e stat ist ically 
a n d s i g n i f i c a n t l y d i f fe ren t f rom o n e 
ano the r w i th p < . 0 5 (Table 1 ) . T h e Soft 
F o a m collar d id no t d isplay a s ignif icant 
difference from the " n o t r ea tmen t" m o d e . 

Lateral Flexion 
Latera l f lexion m e a s u r e m e n t s revealed 

the least a m o u n t o f difference a m o n g the 
four m o d e s o f t rea tment (Table 1 ) . T h e un­
restr ic ted m e a s u r e m e n t s had a m e a n arc o f 
76 .83 ( ± 1 2 . 8 ) degrees o f mo t ion . T h e Soft 
F o a m collar a l lowed 6 6 ( ± 1 1 . 7 ) degrees , or 

14 .10 percent effective res t r ic t ion from the 
normal range . T h e Ph i lade lph ia collar al­
l owed s l ight ly less at 57.27 ( ± 1 4 . 6 ) degrees 
o f mo t ion , a 2 5 . 5 0 pe rcen t res t r ic t ion . T h e 
NecLok® averaged 43 .57 ( ± 9 . 1 ) degrees of 
total mo t ion , a 4 3 . 3 0 percent res t r ic t ion. In 
th i s p lane the Ph i lade lph ia and NecLok® 
collars w e r e s ignif icant ly different from n o 
or thos i s ( p < . 0 1 ) wh i l e the NecLok® was 
s ignif icant ly different from bo th the Soft 
F o a m a n d Ph i lade lph ia collar (p < . 0 1 ) . 

DISCUSSION 
T h e or thoses se lec ted for this s tudy are 

three c o m m o n l y u sed cervical o r thoses . 
T h i s s tudy verif ied o the r s tudies that have 
found cervical collars are less effective in 
control l ing cervical s p i n e m o t i o n t han the 
m o r e sophis t i ca ted ca tegory o f cervical 
o r thos i s (e .g . , SOMI ,® Guilford two poster , 
and ha lo ves t appara tus) . H o w e v e r the 
prevalent appl ica t ion o f cervical collars 
does ind ica te their impor t ance in t reat ing 
cases o ther than severe cervical s p i n e in ­
s tabi l i ty . 

T h e Sof t F o a m collar demons t ra t ed a 
s igni f icant difference ove r n o t rea tment at 
all (Figure 6 ) . H o w e v e r , it offered very lit­
tle immob i l i za t i on o f m o t i o n in the three 
p lanes w h i c h were s tud ied . T h i s collar 's 
major ef fec t iveness is der ived th rough its 
k ines the t i c r e m i n d e r capabi l i t i es to wi th ­
d raw w h i c h are inheren t ly p resen t w i th 
wear . 

T h e Ph i lade lph ia collar offered s u b ­
stantial ly be t te r immob i l i z a t i on than d id 
t he Soft F o a m collar (F igure 6 ) . H o w e v e r , 
its role in cervical sp ine immob i l i za t i on is 
s t i l l c o n s i d e r e d i n e f f e c t i v e . P r e v i o u s 
s tudies have sugges ted its well accep ted 
tolerance levels rather than its efficacy 
have g a i n e d this collar m u c h populari ty. 
In th is part icular study, it b e c a m e appar­
en t that g o o d m a t c h i n g o f proper collar 
s i ze w i th pat ient , a n d proper appl ica t ion 
dur ing donn ing , p lays an impor tant role 
in mo t ion res t r ic t ion effect iveness . Axia l 
ro ta t ion immob i l i za t i on w a s the m o s t dif­
ficult m o t i o n to control . T h i s w a s due to 
t he co l la r ' s soft m a n d i b u l a r suppor t , 
w h i c h the sub jec t s o f th is s tudy could 
ove rpower a n d occas iona l ly ex t end a n d 



planes w h i c h w e r e s tud ied . T h i s col lar ' s 
major ef fec t iveness is der ived th rough its 
k ines the t i c r e m i n d e r capab i l i t i e s to wi th ­
draw w h i c h are inheren t ly p resen t w i th 
wear . 

T h e Ph i l ade lph ia collar offered s u b ­
stantial ly be t te r immob i l i z a t i on than d id 
the Soft F o a m collar (F igure 6 ) . H o w e v e r , 
its role in cervical s p i n e immob i l i za t i on is 
s t i l l c o n s i d e r e d i n e f f e c t i v e . P r e v i o u s 
s tudies have sugges ted its wel l accep ted 
to lerance levels ra ther than its efficacy 
have ga ined th is collar m u c h populari ty. 
In th is par t icular s tudy, it b e c a m e appar­
ent that g o o d m a t c h i n g o f p roper collar 
s ize w i th pat ient , a n d proper appl ica t ion 
dur ing donn ing , p lays an impor tant role 
in m o t i o n res t r ic t ion effect iveness . Axia l 
ro ta t ion immob i l i za t i on w a s the m o s t dif­
ficult m o t i o n to control . T h i s w a s due to 
the co l la r ' s soft m a n d i b u l a r suppor t , 
w h i c h the sub jec t s o f th is s tudy could 
ove rpower a n d occas ional ly ex t end a n d 
lift over the p las tazote edge . T h e Phi lade l ­
ph ia col lar ' s mos t effective control w a s o b ­
served in the an te r io r a n d pos te r io r m o ­
t ions , a co r robora t ion o f f indings in p re ­
v ious s tudies . However , Johnson ' s s tudy 6 

indica ted an overall greater m o t i o n cont ro l 
for the Sof t F o a m a n d Ph i lade lph ia collars . 
T h e reason for th is difference is no t clear. 
T h e Ph i lade lph ia col lar 's overal l effect ive­
nes s has also b e e n a t t r ibuted to its k i n e s ­
thet ic p roper t ies . Its app l ica t ions appea r 
to be con t iguous w i t h that o f the Sof t 
F o a m collar . 

T h e NecLok® collar i m m o b i l i z e d the 
cervical sp ine subs tant ia l ly m o r e than the 
o ther two collars (Table 1 ) . It p roved to b e 
the super io r collar for immobi l i za t ion in 
all three p lanes w h i c h were s tud ied (Fig­
ure 6 ) . All the sub jec t s pe rce ived the N e c -
Lock® to "fee l m o r e res t r i c t ive" than tha t 
o f the o ther two collars . T h e y c l a imed tha t 
it w a s less comfor table than the Phi lade l ­
ph ia collar , ye t it w a s no t uncomfor tab le to 
wear . 

T h e NecLok® collar ha s b e c o m e popular 
a m o n g pa ramed ics because o f its advan­
tages over the o the r cervical collars in its 
category. T h e NecLok ' s® a t t r ibutes inc lude 
the fo l lowing : i m m o b i l i z a t i o n charac ­
ter is t ics , super ior ease o f d o n n i n g (may b e 

appl ied w i t h pa t ien t in any pos i t ion , 
w i thou t log rol l ing) , s imple des ign , a cut ­
out for t racheotomy, and it s tores flat a n d 
compac t , m i n i m i z i n g s torage p rob l ems . In 
add i t ion it is easy to c lean, c o m e s in three 
prefabr ica ted s izes , a n d the pr ice is less 
than that o f the Phi lade lph ia c o l l a r . 1 0 

T h i s s tudy demons t ra tes the value o f 
ob jec t ive ly eva lua t ing n e w collars (cervical 
res t raints) as they are m a d e avai lable to 
the c o n s u m e r to a id in the se lec t ion pro­
cess . 
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INTRODUCTION 
A p e r s o n wi th quadr ip legia , para lys is o f 

all four l i m b s caused by l e s ions at h i g h 
levels o f the sp ina l cord , has ex t remely 
complex needs for rehabi l i t a t ion care . 
Quadr ip leg ia has a devas ta t ing effect o n a 
pe r son ' s en t i re l i fe . E v e n after successful 
rehabi l i t a t ion , the formerly independen t 
pe r son in termi t tent ly requ i res the he lp o f 
an a t tendant for m a n y act iv i t ies o f daily 
l iv ing a n d ac t iv i t ies r equ i red for gainful 
e m p l o y m e n t o r for a t tending school . 

B e c a u s e a t tendant care is the s ingle 
greates t cost o f l iv ing , exceed ing e v e n 
medica l cos t , for a pe r son w i t h quadr ip le ­
g i a , 9 any in te rven t ion that improves i nde ­
penden t funct ion of a pe r son w i t h quadr i ­
p leg ia e n o u g h to reduce th is n e e d for at­
t endan t care shou ld b e i n v e s t i g a t e d . 2 , 3 , 5 

Fur the rmore , i f a dev ice can allow a quad­
r ip legic pe r son to b e gainfully employed , 
the cos t to the ind iv idua l a n d to soc ie ty 
w o u l d b e further r educed and the person 
wi th quadr ip leg ia could b e m u c h m o r e 
self-rel iant . 

O u r early expe r i ence ind ica tes that the 
u s e o f a B rea th Ac t iva t ed S w i t c h i n g 

M e c h a n i s m ( B . A . S . M . ) , ra ther than the 
swi t ch ing m e c h a n i s m s that are n o w avail­
ab le , m a y improve the abi l i ty of quadr i ­
plegic pe r sons to use t he electr ic powered 
p r ehens ion o r thoses that are a l ready avail­
ab le . Fu r the rmore , the ex tent of th is i m ­
p rovemen t m a y b e s igni f icant e n o u g h to 
reduce the n e e d for a t tendant care and to 
improve the out look for gainful employ­
men t . 

Cer ta in types o f adapt ive a ides have 
b e e n u sed to subs t i tu te for h a n d funct ion. 
S o m e quadr ip leg ic pe r s ons have rece ived 
au toma ted dev ices , such as env i ronmen ta l 
control u n i t s 8 ( E C U ) that p rov ide s o m e 
m e a s u r e o f i n d e p e n d e n c e in such act iv i t ies 
as the tu rn ing o n and off o f l ights a n d ap­
p l iances a n d a n s w e r i n g the t e l ephone 
(F igure 1 ) . W h i l e E . C . U . s p rov ide m u c h 
ass i s tance to the h o m e b o u n d quadr ip leg ic 
person , t h e y c a n n o t b e m o v e d from place 
to p lace . T h e use r r equ i res a t tendant care 
for m o s t ac t iv i t ies ou t s ide the h o m e . Fur­
the rmore , au toma ted dev ices do no t g ive 
the use r the pe rsona l sa t isfact ion o f u s ing 
the h a n d in a " n o r m a l way . " 

M o u t h s t i c k s have b e e n used to ex tend 
the funct ional i n d e p e n d e n c e o f those w i th 



Figure 1. Environmental control units (ECU) provide 
some measurement of independence, such as the 
turning on and off of lights and appliances and an­
swering the telephone. 

Figure 2. The 
wrist-driven fin­
ger prehension 
orthosis. 

Figure 3. A static orthosis. 

the m o s t severe paralysis of the uppe r ex­
t r e m i t i e s . 4 H o w e v e r , they do no t pe rmi t 
i n d e p e n d e n c e from a n a t tendant a n d are 
often poor ly accep ted b y pat ients w h o have 

e n o u g h uppe r ex t remi ty s t rength to m o v e 
the i r hands abou t . 

Mos t people w i th quadr ip leg ia re ta in 
s o m e use o f the upper ex t remi t i e s . T h e per­
son w i t h C-5 level quadr ip legia ( in this 
paper , the level o f les ion is n a m e d by the 
lowest normally funct ioning sp ina l seg­
mental level) , the mos t c o m m o n level of 
t raumat ic quadr ip legia , is left w i t h n o 
funct ion in the wr i s t a n d h a n d complex , 
but ha s preserva t ion o f flexion at the e l b o w 
a n d s o m e abi l i ty to e levate a n d m o v e the 
shoulder jo in t . T h i s pe r son can m o v e the 
h a n d to different pos i t ions in space ; but 
ha s n o grasp-re lease funct ion o f the h a n d . 
S o m e C-4 level quadr ip leg ic pe r sons have 
e n o u g h s t rength o f the shoulder girdle and 
e lbow to m o v e the h a n d abou t ; but , l ike the 
C-5 quadr ip leg ic pe r son , they also h a v e n o 
grasp-re lease funct ion o f the wris t or h a n d . 
M a n y pe r sons w i t h C - 6 level quadr ip leg ia , 
the next m o s t c o m m o n level , have insuffi­
c ien t wr is t ex t ens ion p o w e r to b e ab le to 
use a wr is t d r iven f inger p r e h e n s i o n or tho­
s i s 6 (F igure 2 ) . 

M o s t o f the peop le wil l b e fitted w i t h a 
static o r thos i s (Figure 3 ) . A static o r thos i s , 
w h e n proper ly des igned and f i t ted, wi l l 



Figure 4. An electric powered prehension orthosis (EPPO) that provides a three-jaw type finger prehension. 

Figure 5. A butterfly switch operated by movements 
of the shoulders or the contralateral limb, respec­
tively. 

al low the user to do some act iv i t ies o f dai ly 
l iv ing ( A D L ) . 

H o w e v e r , it is imposs ib le for the use r to 
accompl i sh m a n y o f these tasks , o r to 
swi tch from o n e act ivi ty to ano ther , wi th ­
out the ass i s tance o f ano the r pe r son . 

If p r e h e n s i o n a n d re lease cou ld be pro­
v i d e d to a quadr ip leg ic pe r son w h o is ab le 
to m o v e h i s or h e r h a n d to different pos i ­
t ions in space , m o s t o f the funct ional tasks 
n e e d e d for e m p l o y m e n t at a desk j o b , per­
forming school work , act ivi t ies o f dai ly 
l iv ing, a n d par t ic ipa t ing in socia l act ivi t ies 
could be accompl i shed wi thou t an y n e e d 
for an a t tendant . A few people h a v e b e e n 
fitted w i t h an electr ic p o w e r e d p r e h e n s i o n 
o r t h o s i s ( E . P . P . O . ) 7 t ha t p r o v i d e s a 
" t h r e e - j a w - c h u c k " type f inger p rehens ion 
(Figure 4 ) . T h e E .P .P .O. has b e e n perhaps 
the m o s t p romis ing deve lopmen t to i m ­
prove funct ion for quadr ip leg ic pe r sons 
w h o are appropr ia te cand ida tes . H o w e v e r , 
the usefulness o f the E .P .P .O.has b e e n 
l i m i t e d b y the a w k w a r d n e s s o f t he 
swi t ch ing m e c h a n i s m s normal ly suppl ied 
w i th these or thoses . T h e s e m e c h a n i s m s are 
normal ly pull o r but terf ly- type swi tches 
that are opera ted b y m o v e m e n t s o f the 
shoulders or the contralateral l i m b , re­
spect ive ly (Figure 5 ) . 

M a n y users canno t ach ieve a good func­
t ional resul t w i t h an E .P .P .O. because these 
swi t ches do no t al low t h e m to fully con­
centra te o n the task at hand . T h e major 
p rob l ems assoc ia ted wi th these swi tch ing 
m e c h a n i s m s are due to the users ' impa i red 
sensa t ion , as wel l as the i r l imi ted and 

poor ly control led m o v e m e n t s . T h e but ter­
fly swi tch can b e especia l ly difficult to use 
w h e n visual i npu t is the only avai lable po­
s i t ion s ense . T h e user mus t cons tant ly shift 
h i s /he r a t ten t ion from the task at h a n d to 
the opera t ion o f the swi tch b y the o ther 
a rm ( a s suming a funct ional contralateral 
l i m b ) . 6 T h e pull-type switch requi res the 
use r to h a v e ve ry f inely coord ina ted 
m o v e m e n t because the three m o d e s — 
o p e n , c lose , and off—are in c lose se ­
q u e n c e . Lack of f ine control or maladjust­
m e n t m a y cause the or thos is to react i m ­
properly. 

M a n y a t tempts have b e e n m a d e to solve 
such swi t ch ing p rob l ems , because these 
p rob l ems can m a k e the s imples t task frus­
trat ing, unnecessa r i ly fa t iguing, or impos ­
s ib le . A swi t ch ing p rob lem can m a k e the 
difference b e t w e e n accep tance a n d re jec­
t ion o f a n o the rwise functional o r thos is . 
For example , as far back as the early 1950 ' s , 
surface E . M . G . e lect rodes have b e e n used 
to opera te swi tches o n or thoses a n d pros-



Figure 6. A schematic diagram for an interface control for a "breath activated switching mechanism" using two 
Fairchild Ultralow differential pressure sensors, Basic Model PSF 100 A, manufactured by Dumont. 

Figure 8. (right) The switch senses as little as .002 PS1 
of air pressure. 

t h e s e s . 1 H o w e v e r , because o f p rob l ems in 
loca t ing appropr ia te p lacement s i tes a n d 
p r o b l e m s wi th a t t ach ing the e lec t rodes , 
th is m e a n s o f opera t ion has ach i eved on ly 
l imi ted success in pract ical c l in ica l set­
t ings . 

T h e R e h a b E n g i n e e r i n g I n s t i t u t e 
(R.E . I . ) at T h e Univers i ty o f Texas Heal th 
S c i e n c e C e n t e r at S a n A n t o n i o (U.T.H. 
S . C . S . A . ) b e c a m e interes ted in ano th ­
er approach to the swi t ch ing p r o b l e m 
for external ly p o w e r e d uppe r ex t remi ty 
p ros theses w h i l e conduc t ing a n eva lua t ion 
procedure for a ma le quadr ip leg ic pa t ien t . 
H i s neuro log ic level for mo to r a n d sensory 
funct ion w a s C-5 spared o n the r ight a n d 
C-4 o n the left. T h e p e r s o n h a d b e e n fitted 
prev ious ly w i th a n E .P .P .O. H o w e v e r , h e 
w a s no t ab le to opera te the butterfly swi tch 
a n d consequen t ly w a s no t u s ing h i s or tho­
s is . O n e o f the t e a m m e m b e r s sugges ted 
that a " s i p and puff" sw i t ch ing m e c h a n i s m 
m i g h t b e a w a y for th is person to effectively 
u se h i s o r thos i s . T h i s sys t em proved to be 
so clearly super io r to o the r swi t ch ing 
m e c h a n i s m s that it ha s n o w b e c o m e a 
s tandard part o f all E .P .P .O.s fabr icated in 
our cen te r . 

DESIGN AND 
DEVELOPMENT OF THE 
BREATH ACTIVATED 
SWITCHING MECHANISM 
(B.A.S.M.) 

After c o n s u l t i n g r e h a b i l i t a t i o n e n ­
g inee r s a n d t ry ing out several d e s i g n s , a 
schemat i c d iagram for an interface control 
w a s d rawn up for a "b rea th act ivated 
swi t ch ing m e c h a n i s m " us ing two Fair-
ch i ld Ul t ra low differential p ressure sen­
sors , Bas ic M o d e l P S F 1 0 0 A , manufac tured 
b y D u m o n t (Figure 7 ) . T h i s swi tch senses 
as little as .002 PSI of air p ressure (Figure 8 ) . 



T h e fol lowing in format ion is taken b y 
p e r m i s s i o n from D u m o n t ' s p r in ted form 
# P S F 7 8 2 / 3 7 3 7 1 P O . 

S P E C I F I C A T I O N : 
Mechanica l 

Switch Type— S P S T , Normal ly O p e n , 
D o u b l e Break 

Switching Medium—Air 
Actuation Pressure—Refer to table o f 

s tandard ac tua t ion ranges for P S F 
100A mode l s 

Proof Pressure—PSF 100A 1 0 0 A - 1 . 5 , P S F 
1 0 0 A - 3 8 P S I G , " C " S e r i e s 15 P S I G 

Mechanical Life—More than 10 mi l l ion 
cycles 

Weight—Less than 10 g rams 
Shock and Vibration—At zero o r a b o v e 

ac tua t ion pressure , wi l l no t m a k e o r 
b reak a t 5 0 G ' s shock . Wi l l no t m a k e or 
break at l 0 G ' s shock , 50 to 2000 H z 
v ib ra t ion . 

Physical 
Mounting—Eyeletted for N o . 2 screws 
Case Material—Polycarbonate 
Contact Materials—Gold inlay o n 

p h o s p h e r b ronze 

Electrical Connections—Terminals—3/16" 
male t ab- type , for use w i t h 3 / 1 6 M female 
qu ick d i sconnec t s (ref. A M P 6 0 9 7 2 2 L P 
or equ iva len t ) 

Pressure Ports—Two 3 / 16" d i a m e t e r 
b a r b e d ports for u se wi th 5/32" ID 
tub ing . S u g g e s t e d mater ia l s : S i l i c o n e , 
N e o p r e n e , Po lyure thane 

Electrical 
Current Rating—10 M A , res i s t ive , D C 

normina l 
Operating Voltage—AC/DC 30V or less 

w i th res is t ive load , 120 V A C n e o n 
lamp load (Use w i t h S R F 100B Sol id 
Sta te Relay for h i g h e r loads) . 

A pro to type B . A . S . M . w a s fabr icated 
u s ing two (2) P S F 1 0 0 A sensors , one (1) 
R C A in teg ra t ed c i rcu i t # S K - 9 0 9 4 - 2 0 1 4 
Dar l ing ton Array, C M O S / P O M S interface , 
and two (2) Archer ' s submin i a tu r e PC re­
lays # 2 7 5 - 2 4 3 . T h e s e w e r e a t tached to a 
bas i c in tegra ted c i rcui t boa rd (Figure 10) . 

*Schematic by Calvin P. Franke, Engineering Technician III, 
Department of Physiology, The University of Texas Health 
Science Center at San Antonio. 

With no differential pressure 
applied, the diaphragms do not 
exert a force on the moveable 
contacts (see Diagram 1). A n 
external force may cause one 
contact to close, however, the 
other contact moves in parallel 
and remains open (see Diagram 
2 ) . There is still no circuit 
closure. With pressure applied 
(see Diagram 3 ) , air enters at the 
high pressure inlet port and is 
routed directly to Cavi ty A and 
through the manifold (C) to 
Cavi ty B. T h e applied pressure 
actuates the diaphragms inward, 
deflects the f lexible contacts, 
and completes the circui t . 



T h e B . A . S . M . w a s connec t ed to the 
E .P .P .O. a n d fitted for use . T h e only 
p r o b l e m w i t h th is B . A . S . M . w a s occa­
sional failure o f the h a n d wi r ed integrated 
c i rcui t boards due to faulty so lder ing 
t e chn iques . T h e wired c i rcui t board has 
been replaced wi th a cus tom pr in ted 
board , w h i c h is n o w in use in n i n e 
E .P .P .O.s . N o failures have occurred s ince 
the p r in ted c i rcui t boa rds were in t roduced 
(Figure 11). 

FABRICATION OF THE 
BREATH ACTIVATED 
SWITCHING MECHANISM 

T h i s sec t ion cons i s t s o f de ta i led in­
s t ruct ions for fabr icat ion of a b rea th act i ­
va ted swi t ch ing m e c h a n i s m . 

A) At tach the t w o (2) P S F 100A sensors , 
o n e (1) R C A in tegra ted c i rcui t # S K - 9 0 9 4 -
2014 , and two (2) Arche r submin i a tu r e re ­
l ays # 2 7 5 - 2 4 3 to t he p r i n t e d c i r c u i t 
board** as s h o w n in F igure 12 . 

B) After the c o m p o n e n t s are a t t ached to 
the circui t boa rd , the fol lowing par ts are 

Figure 10. A prototype B.A.S.M. attached to a basic 
integrated circuit board. 

Figure 11. A custom printed board is now in use. No 
failures have occurred. 

Figure 12. **Available on request from UTHSCSA for $50. 



u s e d to a d a p t t he B . A . S . M . to t h e 
E .P .P .O. : 

1. T w o p ieces 5 / 3 2 " t ransparent plast ic 
t ub ing 5 c m . long . 

2 . O n e p iece 5/32" t ransparent plast ic 
t ub ing 9 0 c m . long . 

3. O n e p iece " T " connec to r 5/32". 
(No te : T h e above i t ems are avai lable at 

m a n y pe t s tores . ) 
4 . O n e p iece 5 c m . w i d e co t ton w e b ­

b ing abou t 3 0 c m . long . 
5. O n e p iece 5 c m . w i d e h o o k a n d ad­

h e s i v e - b a c k e d loop Velcro® a b o u t 
5 c m . long. 

6. O n e p iece 1/2" adhes ive -backed loop 
Velcro® 5 c m . long . 

7. O n e p i e c e 1/2" a d h e s i v e - b a c k e d 
h o o k Velcro® 5 c m . long . 

(Note : T h e a b o v e i t ems are avai lable at 
P E L S u p p l y Company , 4666 Manufac tur ­
ing Road , C leve land , O h i o 44135 . ) 

8. O n e set E .P .P .O. connec to r w i re s . 
9 . Bat tery pack for E .P .P .O. 
(Note : T h e a b o v e i t ems are avai lable 

from Or tho t i c S y s t e m s , Inc . , P.O. Box 
20262 , Hous ton , Texas 77025 . ) 

10 . O n e plast ic p ipe t te t ip (avai lable 
t h r o u g h m a n y s u r g i c a l s u p p l y 
houses ) . 

1 1 . Expe r imen te r B o x , CAT # 2 7 0 - 2 3 2 
(avai lable at m a n y R a d i o S h a c k 
s tores) . 

12 . T w o 4 / 40 m a c h i n e sc rews 1" long 
wi th nu ts a t t ached . 

T h e a s s e m b l y o f the B . A . S . M . / E . P . P . O . 
is s h o w n in I l lustrat ions A - M . I t em n u m ­
bers in ins t ruct ions refer to i tems in the 
a b o v e list. 

T h e B . A . S . M . can eas i ly b e adap ted for 
use w i t h any external ly p o w e r e d or thos is 
or pros thes i s that opera tes on a 6-volt 
sys t em. It can be adapted to opera te a 12-
volt sys t em b y subs t i tu t ing 12-vol t re lays 
a n d in tegra ted c i rcui ts . 

PRECAUTIONS 
A few precau t ions mus t be taken by 

users of the B . A . S . M . T h e B . A . S . M . wil l 
no t opera te proper ly if the p ressure intro­
duced th rough the a i r h o s e to the sensors 
is no t expel led . Expel l ing the a i r vo lume is 
eas i ly accompl i shed by : 

1. R e m o v i n g the t ube from the mou th ; 
or 

2 . R e m o v i n g the tube from the " T " 
connec to r . 

Care mus t be taken to e l imina te sal iva 
and food part ic les f rom the tube to p reven t 
its interferr ing w i t h open parts o f the sen­
sors w h i c h mus t no t be b locked . Spec ia l 
a t ten t ion m u s t b e g iven to th is p recau t ion 
w h e n the B . A . S . M . / E . P . P . O . is u sed for 
ea t ing ac t iv i t ies . S i m p l e , c o m m o n sense 

Figure 12-A. Attach Items #1 ,2 ,3 to pressure sensors. 

Figure 12-B. Attach Item # 8 (battery and orthosis con­
nector wires) to printed circuit board. 



practices such as swal lowing drinks, food, 
or saliva pr ior to ac t ivat ion o f the swi tch 
should protect the swi tch and should no t 
interfere w i th ac t iv i t ies . 

RESULTS 
Al though formal ized cl inical evaluat ion 

us ing an evalua t ion protocol w h i c h w e 
have deve loped is still underway, informal 
obse rva t ions reveal a clear super ior i ty o f 
the B . A . S . M . over o ther swi tch ing m e ­
c h a n i s m s w e have tr ied for the E.P .P .O. 
T h e B . A . S . M . / E . P . P . O . , by offering the 
pat ient s o m e direct use of h is hands , 

Figure 12-C. Using Items # 4 and # 5 , make arm band. 

Figure 12-D. Take Item # 6 and place on E.P.P.O. as shown above. 

Figure 12-E. Take Item # 1 0 and place small end of tip into the end of 5 / 3 2 " transparent tube (Item # 2 ) . 

Figure 12-F. Take Item # 7 
and wrap around the trans­
parent tube (Item # 2 ) where 
it joins the tip. 



Figure 12-G. Place Item # 9 in Item #11, mark location 
of battery charger plug and battery connector wire 
Plug-

Figure 12-H. Use a 3/8" H.S. drill to drill a hole for 
plugs. 

Figure 12-I. Attach Item # 9 to Item #11 by drilling a 
1/8" hole as shown and inserting item #12. 

Figure 12-J. Place the B.A.S.M. into Item #11, locate 
the position for the 5/32" transparent tube, mark and 
drill with a 9/32" H.S. drill. 

Figure 12-K. Replace the bottom to Item #11, attach 
the arm band to the transparent tube and orthosis 
wire connector as shown. 



Figure 12-L. The assembled B.A.S.M./E.P.P.O. 

s e e m s to encourage the pa t ien t ' s par t ic i ­
pa t ion in s t r eng then ing funct ions (e .g . , 
shoulder a n d e l b o w m o v e m e n t ) that have 
b e e n spared . 

T h e B . A . S . M . is m u c h eas i e r for pa t ien t s 
to learn to use than are the o ther sw i t ch ing 
m e c h a n i s m s . A l t h o u g h r e h a b i l i t a t i v e 
t ra in ing is still impor tan t to assure opt i ­
mal funct ion and a c c e p t a n c e , 5 , 6 m o s t o f 
our pa t ien t s have b e e n able to opera te the 
or thos is w i thou t difficulty after on ly o n e 
t ra in ing sess ion . T h e ease o f use s e e m s to 
encourage pa t ients to try n e w tasks o n 
thei r o w n wi th the i r n e w or thos i s , for 
example , ea t ing fragile f inger foods such 
as po ta to ch ip s o r s andwiches . 

O n e o f the p r imary ob jec t ives has been 
to reduce the need for a t tendant care . It 
r e m a i n s to b e f o r m a l l y d e t e r m i n e d 
w h e t h e r th is ob jec t ive can be ach i eved to 
a suff icient ex tent that it wi l l improve the 
pa t ien t ' s ab i l i t ies to a t t end school o r en ­
gage in gainful e m p l o y m e n t . H o w e v e r , 
our pa t ien t s agree that the i r n e e d to re­
ques t he lp from o thers has b e e n reduced . 

CONCLUSIONS 
A B . A . S . M . can be s imply a n d e c o n o m ­

ically adapted for use w i th the E .P .P .O. to 
p rov ide quadr ip legic persons w i t h eas i ly 
control led f inger p rehens ion . Ope ra t ion o f 
the B . A . S . M . does no t r equ i re the musc l e 
effort, p ropr iocep t ion , use o f contralateral 
l i m b s or ex tens ive t ra in ing that are n e c e s ­
sary for the use o f o ther swi t ch ing sys t ems 
avai lable for E .P .P .O. use . Therefore , the 
B . A . S . M . should b e a useful tool to pro­
v ide ear ly res tora t ion o f i n d e p e n d e n t 
funct ion to cer ta in quadr ip legic pe r sons . 
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An Adjustable Writing Device for 
Use with a Definitive Wrist Hand 
Orthosis 
Glenn E. Hedman, B.S.B.E., M.E.M.E. 
Audrey M. Yasukawa, M.O.T., O.T.R./L. 

INTRODUCTION 
Wri t ing independen t ly is a va luable and 

intr ins ical ly r eward ing skill w h i c h m a y be 
necessa ry to improve a pa t ien t ' s potent ia l 
for re tu rn ing to school o r emp loymen t . A 
pa t ien t w i t h a spinal cord injury m a y d is ­
play total o r part ial loss o f funct ion de­
p e n d i n g o n the level o f injury to t he cord . 
H e / s h e m a y lack the s t rength a n d fine 
man ipu la t i on skills r equ i r ed for d o i n g 
tab le top act iv i t ies such as wr i t ing , w h i c h is 
crucial in a vocat ional , avocat ional , or 
school se t t ing . 

To p romote funct ion for de sk ski l ls , a 
pa t i en t m a y use an or thot ic dev ice . Var ious 
def in i t ive wr is t h a n d or thoses are ava i lab le 
to p rov ide , augmen t , o r subs t i tu te for 
grasp . M a n y have e i ther a spr ing loop to 
hold a pen near the metacarpophalangel 
jo in t or a slot in w h i c h a wr i t ing dev ice can 
be inser ted and a pen a t tached wi th a 
t h u m b screw. The re are also m a n y c o m ­
mercial ly avai lable wr i t ing dev ices or spe­
cially adapted dev ices that may be fabri­
cated by an occupa t iona l therapis t . 

M a n y of the wr i t ing dev ices avai lable 
have the d i sadvantage o f hav ing a p e r m a ­
nent angle to the pen holder , and the need 

for ass i s tance o f ano the r indiv idual to 
c h a n g e the wr i t ing t ips for the user . For 
th is pu rpose , an adjus table wr i t i ng device 
has b e e n des igned to facili tate indepen­
dence in chang ing a var ie ty o f t ips (e .g . 
pen , penc i l , eraser , c rayon, e tc . ) . In addi­
t ion , the angle o f the wr i t ing device can b e 
adjus ted w i t h an al ien wrench . 

S o m e o f the c o m p o n e n t s n e e d e d for the 
adjus table wr i t ing dev ice can be pu rchased 
commerc ia l ly as a kit . T h i s se t -up is s imi la r 
to the modu la r mou ths t i ck sys t em w h i c h 
w a s deve loped by the Nor thwes te rn U n i ­
vers i ty Rehab i l i t a t ion E n g i n e e r i n g Pro­
g ram and Rehab i l i t a t ion Ins t i tu t e o f C h i ­
cago Occupa t iona l T h e r a p y d e p a r t m e n t . 1 

T h e commerc ia l ly ava i lab le ki t inc ludes : an 
arrowshaft w i t h a distal r ound h e a d sc rew; 
four app l iance holders ; an al ien wr ench ; 
a n d an a l u m i n u m bracket a t tached to an 
adjus table camera c l amp . 

FABRICATION 
T h e mater ia ls n e e d e d to fabricate the 

adjus table wr i t i ng or thos i s are as fol lows: 



(1) cont ro l rod e n d 
3/8"—24 male thread 
3/8" ins ide d iamete r 

(1) 3 / 8 " — 2 4 hex nut 
(1) s tandard or thoses tab 
(3) 8-32 x 1/8" se t sc rews 
(1) modula r mouths t i ck kit 
Loct i te R C / 6 0 9 
Fabr ica t ion o f the adjustable wr i t ing 

o r thoses requires on ly tools normal ly found 
in an or thot ics laboratory. 

• In order to be able to lock the angle o f 
the wr i t ing or thos is , two set screws 
n e e d to be instal led in the control rod 
e n d . T w o holes , located 90° w i th re­
spect to o n e another , are dri l led a n d 
t apped for an 8-32 thread (Figure 1) . 
T h e raceway o f the control rod e n d 
needs to be r epos i t ioned dur ing the 
dri l l ing and threading procedure to 
a l low access . 

• T h e thread length of the control rod 
e n d is cut from l 1/4" to 1/8" (Figure 2 ) . 
T h i s wil l l igh ten the dev ice , ye t still 
enab le it to at tach to the or thos is t ab ' s 
h e x nut . T h e r ema in ing threaded 
shank is then bored longi tudinal ly 
u s ing a # 1 drill to further decrease the 
we igh t . 

• A 3/8""—24 hex nu t is b razed at the e n d 
o f a s tandard or thosis tab (Figure 3 ) . 
T h i s c o m p o n e n t forms the interface 
b e t w e e n the or thos is and the control 
rod end . 

• T h e r e m a i n i n g por t ion o f the control 
rod end ' s 3 / 8 "—24 th readed shaft is in­
ser ted into the 3 /8"—24 h e x nut and 
f ixed in pos i t ion parallel to the or tho­
sis tab by Loct i te R C / 6 0 9 fas tener (Fig­
ure 3 ) . 

• A n appl iance t ip and f iberglass ar row-
shaft f rom the modular mou ths t i ck ki t 
are n o w used to g ive the sys t em its 
in terchangeabi l i ty . A n appl iance t ip is 
cut a long its centra l groove at the in­
s ide edge of the collar con ta in ing the 
set screw (Figure 4 ) . T h e shor tened 
app l iance tip is p ressed into the race­
w a y o f the control rod e n d wi th the 
collar pos i t i oned a b o v e . 

Figure 1. Drill and tap for 8-32 thread 

Figure 2. Trim the control rod end. 

Figure 3. Control rod end, hex nut, and orthosis tab. 



Figure 4. A trimmed appliance tip. 

Figure 5. Adjustable writing device ready for inser­
tion into slot of a definitive wrist hand orthosis. 

Figure 6. Completed kit stand mounted on work sta­
tion. 

A 3" leng th o f f iberglass arrowshaf t 
is cu t from the e n d con t a in ing the 
r o u n d head m a c h i n e sc rew and lock­
ing O- r ing . T h e arrowshaf t is inser ted 
in to the sho r t ened app l iance t ip ' s e n d . 
T h e pos i t i on o f the arrowshaf t should 
b e locked u s i n g the app l iance t ip ' s 
ex i s t ing 4 -40 x 1/4" se t screw. T h e a s ­
s e m b l y is n o w ready to accept o ther 
t ips from the modu la r mou ths t i ck 
s y s t e m (Figure 5 ) . T h e w e i g h t o f the 
dev ice is approximate ly two ounces . 
T h e o the r app l i ance t ips from the 
modula r mou ths t i ck k i t shou ld n o w 
b e se t w i th the des i red ins t ruments 
(e .g . penc i l , pen , e raser end , pa in t 
b rush , e t c . ) . In all cases , the instru-

m e n t ' s overall l eng th needs to b e cut 
d o w n to approximate ly 2 1/4". In s o m e 
cases , the por t ion o f the ins t rument ' s 
d i amete r w h i c h is to b e inser ted in to 
the app l i ance t ip wil l n e e d to b e re­
duced . T h e app l iance t ips are t hen 
ready to b e pos i t i oned in the k i t ' s 
s tand . T h e s tand can b e m o u n t e d to 
the pa t i en t ' s whee l cha i r o r work sta­
t ion a n d ho lds the t ips w h e n no t in use 
(F igure 6 ) . 

• O n c e the sys tem is set up , the op t i ­
m u m angle o f use can b e eas i ly found 
and secu red b y u s ing the 8-32 x 1/8" 
set sc rews (Figure 7 ) . 

SUMMARY 
T h r o u g h the use o f th is wr i t ing dev ice 

a n d se t -up , t he therapis t is ab le to evaluate 
a n d modi fy the angle o f the wr i t ing dev ice 
w i th the pa t ien t . T h i s wil l e l imina te the 
n e e d for an involved init ial angle de te rmi ­
na t ion or s u b s e q u e n t modi f ica t ions b y the 
or thot is t . T h e pa t ien t m a y also prefer a 
different angle for different ac t iv i t ies . In 
addi t ion , the pa t ien t m a y choose , accord­
ing to h i s needs , the var ious t ips necessa ry 
to perform funct ional tasks . By p rov id ing 



Figure 7. Completed components of adjustable writing device. 

this dev ice and se t -up, the pa t ien t can in­
dependen t ly change h i s t ips for pa in t ing , 
wr i t ing , opera t ing a typewri ter , t e l ephone , 
calculator , e tc . Fo r a school age ch i ld , the 
impor tance o f co lor ing a n d c h a n g i n g dif­
ferent c rayons is a vital and impor tan t de­
ve lopmenta l p rocess . 

W i t h crea t ive p r o b l e m solv ing b y bo th 
the therapis t a n d pat ient , the set -up m a y 
have potent ia l for use wi th o the r d i agno­
ses , such as muscu la r dys t rophy a n d ar­
th rogrypos i s , or as a t emporary device for 
pa t ien ts awa i t ing a def ini t ive p ros thes i s . 
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The Flexible Socket System as 
Applied to the Hip Disarticulation 
Amputee 
Michael Madden 

INTRODUCTION 
It has long been recognized that the great­

est rate of p ros thes i s re jec t ion a m o n g lower 
l imb ampu tee s occurs at the h ip disar t icu­
lat ion and h e m i p e l v e c t o m y levels. Pa­
t ients wil l often regress to a l ternate forms 
of ambu la t ion rather than struggle wi th 
uncomfor tab le and c u m b e r s o m e pros the t ic 
dev ices . A poor fit, improper cho i ce of 
c o m p o n e n t s , or the misapp l i ca t ion (al ign­
men t ) o f c o m p o n e n t s , can lead to inade­
quate function of the p ros thes i s . T h i s wil l 
often lead to an inabi l i ty to ach ieve accept ­
ab le levels of act ivi ty in dai ly l iv ing. 

The first major concern in fitting the h ip 
disar t iculat ion a m p u t e e is comfort . T h e 
h ip disar t icula t ion a m p u t e e bears we igh t 
on the gluteal muscula ture , as well as the 
ischial tuberos i ty , in bo th the ac t ive and 
pass ive s tages o f p ros the t ic wear . T h e en­
tire pelvis is general ly e n c o m p a s s e d with in 
the pros thes is , m e a n i n g that the surface 
areas involved are far greater than those 
wi th any o ther level o f amputa t ion . A c ­
c o m m o d a t i o n must a lso b e made for the 
s y m p h a s i s p u b i s , i l l iac sp ines , as wel l as 
the sp ina l ver tebrae a n d an y res idual h e a d 
or n e c k o f the femur involved . S c a r t i ssue 
and o ther sens i t ive areas m u s t a lso b e con­
s idered in socket des ign . 

T h e nex t four areas o f concern are inter­
related, a n d can be cons ide red s imul tane­
ously. T h e s e are a l ignment , expend i tu re of 
energy, we igh t , and mobi l i ty . It is gene r ­
ally accepted that improper a l ignment and 
excess ive pros thes i s we igh t m a y cause a 
greater expend i tu re o f energy, resu l t ing in 
decreased mobi l i ty . T h e s e c i rcumstances 
can m a k e the difference b e t w e e n accep­
tance or re jec t ion o f a p ros thes i s . T h e ap ­
p l ica t ion o f the flexible socket p r inc ip le to 
th is level o f amputa t ion can increase the 
overal l comfort , as wel l as reduce the 
w e i g h t o f the p ros thes i s cons iderably . 

CASTING AND 
MODIFICATION 

U s i n g a cas t ing plat form wi th a f irm 1/4" 
Pelite® b a s e , se t the pa t ien t ' s he igh t and 
angula t ion to ach ieve a comfor tab le ba l ­
ance b e t w e e n the i s c h i u m , gluteal m u s c u ­
lature and the non -ampu ta t ed foot . T h e 
Pelite® wil l al low a p r o m i n e n t ischial tu­
be ros i ty to b e be t te r def ined i n the cast . 

R u n the plaster bandage a round the pa­
t ien t ' s wa i s t from jus t super io r to the lower 
aspect of the r i b cage , to jus t be low the iliac 
crest . U s i n g a length o f p las ter bandage 
formed in to a rope , w r a p it a round the pel -



vis , over the iliac cres ts , pul l ing it f irmly 
hor izonta l past the iliac sp ines , b e i n g 
careful not to create excess ive lordosis in 
the lower back . T h e rop ing wil l he lp to 
prevent ro ta t ion o f the res idual l i m b , serve 
as a gu ide in d o n n i n g the p ros thes i s , and 
also greatly reduce p i s ton ing dur ing am­
bula t ion . Secu re the rope w i t h addi t ional 
wraps , and comple te the nega t ive impres ­
s ion wi th m i n i m a l we igh t bea r ing through 
the residual l i m b . 

U s i n g two b locks w i t h a 45° angula­
t ion , pos i t ion one in the anter ior and one 
in the pos te r ior at the distal aspec t of the 
res idual l i m b . Place the pos ter ior b lock 
parallel to the b o d y ' s axis , wh i l e s l ightly 
rotat ing the anter ior block externally. (The 
external ro ta t ion of the anter ior block re­
duces pressure on the pub i s . ) If the h e a d or 
neck of the femur is present , reduce the 
rotat ion to parallel of the b o d y ' s ax i s . Use 
enough force to create a w e d g e affect, d i s ­
p lac ing fleshy t issue laterally, w h i l e keep ­
ing the ischial tuberos i ty in f irm contact 
wi th the cas t ing platform. Th i s will he lp to 
d is t r ibute b o d y we igh t , t ransferr ing it an-
tero-posteriorly, t he r eby reduc ing the con­
stant pressure presen t on the i sch ium. It 
wi l l also he lp to increase the pa t ien t ' s con­
trol of the p ros thes i s . 

T h e a m o u n t o f modi f ica t ion to the pos i ­
t ive m o d e l should n o w b e reduced . A 
sl ight reduc t ion of the an te ro-proximal 
area of the a b d o m e n as wel l as the gluteal 
musc les is necessary . T h i s wil l p rov ide a 
s l ight p ressure to these a r e a s . 1 S i n c e the 
m o t i o n o f the p ros thes i s is ac t iva ted by 
pelvic and t runk mo t ion , t i l t ing the pe lv is 
s l ightly poster ior provides grea ter antero­
poster ior control of the pros thes i s . Rel ieve 
the pub i s , iliac sp ines , as well as the area 
super ior to the rop ing channe l a n d the 
lower aspec t o f the r i b cage . T h i s will pre­
vent excess ive pressure from the proximal 
b r im of the socket . 

FABRICATION 
T h e first s tep in socket fabr ica t ion is the 

v a c u u m forming o f the flexible inner shell . 
T h e mater ia l be s t su i t ed for this purpose is 
Surlyn.® Because o f its co -po lymer proper­
t ies , it res is ts sh r ink ing be t te r than low 

dens i ty po lye thy lene , w h i c h could also be 
appl ied . 

After the " i n n e r she l l " is formed a n d al­
l owed to cool , t r im it laterally to bo th the 
anter ior and pos te r ior m id l i ne s . T h e ex­
t ended anter ior sec t ion wil l act as a t ongue . 
T h e pos te r ior sec t ion wil l p rov ide a f lexible 
l umba r support , thus a l lowing the media l 
pos te r ior t r im l ine to b e lowered on the 
frame. B y t r i m m i n g the f lexible " i n n e r 
she l l " to jus t past the m i d p o i n t of the 
mode l , the adverse effects of any of the 
p las t i c ' s s h r i n k i n g p rope r t i e s wi l l b e 
m i n i m i z e d . It will also e l imina te any sep­
ara t ions w h i c h occur b e t w e e n the " i n n e r 
she l l " and the ou te r frame on the contra­
lateral s ide due to the differing flex rates of 
the mater ia ls . Lastly, it wil l he lp to reduce 
the overall c i rcumference of the socket . 

Over the inner shell , laminate a one-hal f 
r igid, one-hal f flexible outer frame. T h e use 
o f acrylic is h igh ly r e c o m m e n d e d because 
o f its super io r " m a r r i a g e " character is t ics 
and its res i s tance to de lamina t ion , a p rop­
erty c o m m o n w i t h polyes ter r e s ins . 

T h e layup should cons is t o f th ree layers 
of per lon s tockine t te , to create the inner 
surface. O v e r th is , p lace a " h a l f she l l " o f 
two layers of f iberglass s tockine t te , ex-

Figure 1. The flexible inner shell. Low density poly­
ethylene or Surlyn® can be used. 



Figure 2. The 
flexible inner shell 
mounted in the 
outer frame of an 
endoskeletal set up. 
A pelite liner was 
used, but did not 
cover the flexible 
window, so as not to 
reduce heat trans­
ference. 

t end ing from the an ter ior mid l ine , to lat­
eral to the pos te r ior mid l ine on the cont ra­
lateral s ide . Pull two layers o f per lon 
s tockine t te over th is . Place the h ip jo in t 
a t t achment plate in pos i t ion wi th f iber­
glass ma t t ing a n d pull over th is two more 
layers of per lon . Place two more f iberglass 
" h a l f she l l s " as before a n d follow th is w i th 
three m o r e layers of per lon. 

If extra s t rength is requ i red , addi t iona l 
layers o f f iberglass and per lon can b e 
added in the layup. T h e use o f o n e inch 
ca rbon f iber tape can also b e added if ex ­
t reme s t rength a n d r ig idi ty are des i red . 

L a m i n a t e over the pos i t ive mode l so that 
the outer f rameworks gradual ly form a 
r igid frame o n the ipsilateral s ide to a flex­
ible l amina t ion on the contralateral s ide . 

After the l amina t ion has cured , r e m o v e the 
outer f rame, b e i n g careful not to d a m a g e 
the " i n n e r she l l . " 

T r i m the proximal b r i m of the frame, jus t 
inferior to the lower aspect o f the costal 
marg in . L o w e r the t r iml ine at bo th the an­
ter ior and pos te r io r mid l ine s to a l low 
greater m o v e m e n t in b e n d i n g a n d s i t t ing. 
To create the "f lexible w i n d o w , " t r im the 
frame on ly from the lateral m o s t aspect o f 
the p u b i s on the ipsilateral s ide , to jus t 
lateral to the an te r io r il iac sp ine o n the 
s a m e s ide . E x t e n d the " w i n d o w " from jus t 
inferior to the iliac sp ines , to jus t super io r 
to the i s ch ium. 

At tach the inner shel l to the outer f rame, 
a n d a l ign and f inish the p ros thes i s w i th the 
conven t iona l m e t h o d s appl ied to modula r 
pros the t ics . 

SUMMARY 
It has b e e n o b se rv ed that the comfor t o f 

the p ros thes i s a n d the appl ica t ion o f a total 
contact socket w i th suprai l iac crest suspen­
s ion g ives the pa t ien t a sense o f the pros­
thes i s b e i n g cons ide rab ly l ighter than the 
conven t iona l C a n a d i a n style p ros theses . 
T h i s , a long with the we igh t reduc t ion 
ach i eved wi th the f lexible socket , in­
creased the overall per formance o f the 
pros thes i s . W i t h the addi t ion of T i t a n i u m 
c o m p o n e n t s , w h i c h are n o w avai lab le , it 
wi l l be p o s s i b l e to reduce the we igh t even 
further. 
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TECHNICAL NOTE: 

The "Overlap" Bisectional Forming 
Technique in Orthotics 
David C. Showers, C.P.O. 

INTRODUCTION 
For over 10 years , v a c u u m fo rming shee t 

plast ics has b e e n an accep ted rou t ine fab­
r ica t ing process , especia l ly in or thot ics . 
Original ly , vacuum forming shee t plast ic 
was accompl i shed by p lac ing the plast ic 
be tween meta l ho ld ing frames and then 
pull ing the hot shee t o f plast ic ove r the 
modif ied pos i t ive plaster model . 

A l though this forming process is still 
used by m a n y pract i t ioners and t echn i ­
c ians in pros the t ics , drape vacuum form­
ing has b e c o m e the more popular tech­
n i q u e used in or thot ics today. 

T h e advantages to drape mold ing vs . the 
frame mold ing m e t h o d are : 

1. T h e or thot is t is no t res t r ic ted to the 
cer ta in s ize o f mo ld w h i c h m u s t fit 
w i t h i n a metal f rame. 

2. M a i n t a i n i n g un i form th ickness in the 
plas t ic dur ing the forming process is 
e n h a n c e d . 

3. T h e r e is m i n i m a l chance for error 
o n c e the p rocess is mas te red . 

T h e s e are jus t a few o f the advantages to 
th is s i m p l e forming process . However , 
l imi ta t ions may still ex is t in m a n y facili­
t ies ; no t from the drape mold ing process 
itself, but from the lack o f an adequa t e s ize 
oven . T h i s ar t icle will d i scuss an al ternate 

w a y of v a c u u m forming shee t plast ics uti l­
i z ing the drape m o l d i n g m e t h o d for those 
facil i t ies w h i c h do no t have an o v e n large 
e n o u g h to h o u s e the s ize o f plast ic shee t 
n e e d e d to cover a n adul t s ize knee -ank l e -
foot-plaster pos i t ive mold . 

STEPS IN THE FORMING 
PROCESS* 

• M e a s u r e the p rox imal a n d distal sec­
t ions o f the pos i t ive plaster mo ld to deter­
m i n e the appropr ia te s izes o f the plas t ic 
shee t s (mark 1/2" super io r and 1/2" infer ior 
from the k n e e center ) (Figure 1 ) . 

• Cut plast ic to the s ize requi red a n d 
place these shee t s o n separa te she lves in 
the oven . N o t e : A mul t i - she l f o v e n is 
necessa ry for th is t e c h n i q u e (Figure 2 ) . 

• W h e n the plast ic h a s reached its 
m o l d i n g s ta te , r emove the distal sec t ion 
first. Place the hot plast ic shee t over the 
plas ter pos i t ive m o l d b y draping, as is 
c o m m o n l y d o n e in fo rming for an ank le -
foot o r thos i s (F igures 3 a n d 4 ) . 

• Qu ick ly r e m o v e the s econd (proximal) 

*At least two experienced staff are required for successful 
completion of this technique. Familiarity with the standard 
drape molding technique is recommended. 



sec t ion a n d place th is shee t on the proximal 
e n d of the pos i t ive mold and " o v e r l a p " the 
distal sec t ion b y approximate ly o n e i nch 
(Figure 5 and F igure 2 ) . 

• W o r k i n g swif t ly , sea l t he p las t ic 
a round the mode l as i f it we re one comple te 
sec t ion and evacuate the air as is c o m m o n l y 
done in the v a c u u m forming process (Fig­
ure 6 ) . 

• T r i m excess plast ic and allow v a c u u m 
m a c h i n e to run unt i l the plast ic h a s ade­
quate ly cured (Figure 7 ) . 

• R e m o v e the over lap sec t ion o f plast ic 
a round the k n e e (Figures 8 A , 8 B , and 8 C ) . 

• T h e m o d e l is n o w ready for at tach­
m e n t o f the knee j o in t s to the th igh and calf 
sec t ions (Figures 9 A and 9 B ) . 

ADVANTAGES 
• T h e or thot is t has greater control dur­

ing the forming process w i th two smaller 
shee ts o f plast ic ra ther than o n e large shee t . 

• Different types o f plast ic m a y b e u s e d 
for each sec t ion , i .e . a po lypropylene distal 
sec t ion wi th a po lye thy lene prox imal sec­
t ion . 

• Different t h i cknesses o f plast ic m a y be 
u sed s imul taneous ly dur ing the forming 
process . 

• Nega t ive mode l s do no t have to be cut 
in sec t ions . 

• S a v e s t ime in fabr ica t ion, a n d the 
prac t i t ioner ma in t a in s control o f the ent i re 
p rocess . 

DISADVANTAGES 
• P rocess r equ i res more technica l staff 

du r ing the forming. 
• A n oven wi th more than o n e she l f is 

needed . 
• Grea t e r skill is r equ i red due to the 

l imi ted w o r k i n g t ime dur ing the forming, 
s ince the distal sec t ion is p laced o n the 
pos i t ive m o l d approx imate ly 20 seconds 
before the p rox imal sec t ion . 

Figure 1. Marks on the 
positive model elimi­
nate guessing the loca­
tion of the overlap area 
during the forming 
process. 

Figure 2. Two staff 
members place the 
distal section on the 
positive model to in­
sure accuracy. 



Illustration A. The procedure for overlap is shown. 



Figure 3. While one 
staff member seals the 
hot plastic, the other 
individual removes the 
proximal section from 
the oven. 

Figure 4. When the proximal section is removed from 
the oven both staff members work together and place 
the proximal section on the positive model with the 
full length going around the thigh. 

Figure 5. Continue to check for areas not sealed. 

Figure 6. Forming is 
complete. 



Figure 7-A. Overlap area is located superior to the 
knee axis. 

Figure 7-B. Form of knee ankle foot orthosis for a 
patient with genu valgum. 

Figure 7-C. The knee ankle foot orthosis form with 
overlap removed from the distal thigh. Increased sur­
face area is maintained at the medial tibial area for 
support of the genu valgus deformity for a patient 
afflicted with arthritis. 



Figure 8-A. Anterior view 
of the knee ankle foot or­
thosis showing medial 
knee joint only. 

Figure 8-B. Medial view 
of the knee ankle foot 
orthosis with knee joint 
in proper alignment in 
antero-posterior plane 
for a patient with para­
paresis. 

Figure 9. A left knee ankle foot orthosis formed for a patient with an unstable femoral fracture and a hemiparesis 
due to a right cerebral vascular accident. 



CONCLUSION 
T h e Or tho t ics -Pros the t ics d iv i s ion o f the 

Phys ica l M e d i c i n e a n d Rehab i l i t a t ion D e ­
pa r tmen t at the Hospi ta l o f the Unive r s i ty 
o f Pennsy lvan ia has u t i l ized th is fabrica­
t ion p rocess for its knee-ankle- foot or tho­
s is projects for m o r e than four years . T h e r e 
have b e e n m i n i m a l failures s ince the im­
p lementa t ion o f this t e chn ique . Successful 
fo rming has rout inely been accompl i shed 
on such projects as forming over s ingle a n d 
doub le bar knee jo in t s , ove r s ingle a n d 
doub le mechan ica l ar t iculated ankle jo in t s , 
over ca rbon fiber c o m p o s i t e inser ts (See 
F igure 10) , and over o ther re in forcements 
such as r eques t ed b y the prac t i t ioner . It is 
r e c o m m e n d e d by the au thor that the s ingle 
sec t ion fo rming process be the prac t i t ion­

e r s ' first c h o i c e . Bu t for t hose facil i t ies 
w h i c h m e e t the cr i ter ia prev ious ly m e n ­
t ioned , the " O v e r l a p " b i sec t iona l forming 
t e c h n i q u e is offered as an ex t ens ion to an 
a l ready accep ted v a c u u m forming p rocess . 
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Abstracts from the 1985 AOPA 
Annual National Assembly 

As a service to all those unable to attend the 1985 AOPA 
Annual National Assembly in San Diego—October 
'85—below are reprinted the abstracts of the papers that 
comprised the Assembly's Scientific Sessions. The speak­
er's names are italicized. 

Medica l and Surgical M a n a g e m e n t o f 
Geriatr ic A m p u t e e s , James M. Malone, 
M.D. and Joseph M. Leal, CP, Un ive r s i ty o f 
Ar i zona /Tucson V A Medica l Cen te r , S o u t h 
6 th A v e n u e , T u c s o n , A Z 85763 . 

O u r p resen ta t ion wil l b e b a s e d u p o n the 
per formance o f approx imate ly 600 lower 
ex t remi ty amputa t ions over the past s even 
yea r s . Two- th i rd s o f ou r pa t ien ts are over 
65 years o f age, and approximately 2 0 per­
cen t h a v e d i abe te s mel l i tus . W e wil l focus 
on pr imar i ly three a reas o f in teres t : current 
cr i ter ia for amputa t ion level se lec t ion; 
pos topera t ive pa t i en t rehab i l i t a t ion ; and 
eva lua t ion and m a n a g e m e n t o f coex is ten t 
medica l and vascular d i seases . Cr i te r ia to 
b e p resen ted for ampu ta t ion level se lec t ion 
inc lude the use o f in t radermal X e n o n - 1 3 3 , 
t r anscu taneous oxygen and ca rbon d iox­
ide , doppler ankle p ressures , I V f luores­
ce in dye , and the pho top le thysmograph . 
D i s c u s s i o n on pos topera t ive m a n a g e m e n t 
after lower ex t remi ty amputa t ion wil l focus 
o n early and rap id i m m e d i a t e pros thet ic 
f i t t ing w i t h early phys ica l rehabi l i t a t ion . 
T h e d iagnos i s and m a n a g e m e n t o f anci l ­
lary medica l p r o b l e m s and vascular d i sease 
dur ing the p reopera t ive and pos topera t ive 
pe r iod wil l b e d i scussed in deta i l . F o r the 
non -d i abe t i c ger ia t r ic a m p u t e e , life ex­
pec tancy approx imates normal and there is 
n o reason no t to aggress ive ly rehabi l i ta te 
such p a t i e n t s . A l t h o u g h the d i a b e t i c 
geriatr ic ampu tee has a l imi ted life expec ­
tancy, usual ly due to cardiac d i sease , r e ­

hab i l i t a t ion a n d i ndependen t ambu la t ion 
is still a r easonab le approach for the m a n ­
agemen t o f these pa t ien ts . 

Prosthet ic M a n a g e m e n t of the Geriatr ic 
A m p u t e e , Joseph M. Leal, C.P., Un ive r s i ty 
o f Ar i zona /Tucson V A Medica l Cen te r , 
S o u t h 6 th A v e n u e , T u c s o n , A Z 8 5 7 2 3 . 

No abs t rac t ava i lab le . 

A b o v e K n e e Prosthet ics for Geriatr ics , 
Joseph H. Zettl, C.P., c/o A m e r i c a n Art if i ­
cial L i m b Company , Inc . , 1400 Eas t P ike 
St ree t , Sea t t le , W A 98122 . 

Pos tsurgica l m a n a g e m e n t , f i t t ing pr in­
c ip les , socket des igns and modi f ica t ions as 
appl ied cl inical ly for ger ia t r ics are re­
v i e w e d a n d d i scussed . App l i cab le a u x i ­
l iary s u s p e n s i o n sys t ems and o p t i m u m 
c o m p o n e n t se lec t ion are also deta i led for 
this group o f pa t ien ts . 

Total M a n a g e m e n t of Geriatric Pat ients in 
Prosthet ics , Charles F. Schultz, C.P., A c m e 
Labora to r i es , Inc . , 10702 Wes t Bur le igh 
St ree t , M i l w a u k e e , W I 5 3 2 2 2 . 

T rea tmen t o f the a m p u t e e from the t ime 
of the surgical amputa t ion through final fit 
o f the def ini t ive p ros thes i s . T rea tmen t in­
c ludes , bu t is no t l imi ted to, I P S F appl ica-



t ion , r ig id d res s ings , in te rmedia te pros­
thes i s appl ica t ion , s t ump shr inkers , elastic 
bandag ing , check socket applicat ion, and 
final fit. Inc luded is d i scuss ion regard ing 
de te rmina t ion of the course o f t rea tment to 
follow in part icular ca se s . 

Myoelectr ic Prostheses Versus B o d y P o w ­
ered Prostheses with Uni lateral , C o n ­
genital , Ado lescent Be low E lbow A m ­
putees , Shirley A. Weaver, B.S., L.O.T.R., 
and Lawrence R. Lange, B.A., C.P.O., c /o 
Sh r ine r s Hospi ta l for Cr ipp led Chi ld ren , 
8400 Rooseve l t B lvd . , Ph i lade lph ia , PA 
19152. 

T h e pu rpose of th is research was to s tudy 
the feas ib i l i ty of f i t t ing adolescent , con ­
geni ta l , uni la teral b e l o w e l b o w ampu tees 
w i th respec t to fit, funct ion, c o s m e s i s , and 
cos t efficacy. All pa t ien ts s tud ied w e r e 
originally fit w i th body-powered , harness 
s u s p e n d e d p ros theses , though two o f 
the 10 pa t ien t s s tud ied h a d d i scon t inued 
p ros thes i s usage pr io r to this project . All 
pa t ients w e r e g iven exams relat ing to 
funct ion b o t h pr ior to and after myoelec t r ic 
f i t t ing. In addi t ion , detai led pros the t ic 
h i s to r i e s w e r e taken. At the e n d o f the 
study, eva lua t ions were m a d e b a s e d on 
sub jec t ive and ob jec t ive cr i ter ia related to 
fit, funct ion , m a i n t e n a n c e , and c o s m e s i s . 

Biomechanica l Evaluat ions of the I S N Y 
Flexible A b o v e K n e e Socket , J i ro Kawamura, M . D . , Depa r tmen t o f Rehab i l i t a t ion , 
O s a k a R o s a i Hosp i ta l , 1179-3 , N a g a s o n e , 
S a k a i , O s a k a , Japan and Ichiro Kawamura, 
M.A., K a w a m u r a Or thoped i c Appl iance 
Company , L td . , 1-18-18, R e n j i n b a s h i , Kitaku, O s a k a , J apan . 

O v e r 50 p ros theses incorpora t ing the 
I S N Y f lexible above k n e e socke ts have 
b e e n fabr icated in ou r facility. T h e subjec­
t ive pa t ien t ' s eva lua t ions for the sockets 
apparent ly s e e m to b e ve ry good . U s i n g 
s o m e b i o m e c h a n i c a l w a y s , w e have eval­
ua ted the socket regard ing the shape and 
the i nne r pressure at every phase o f walk­
ing for three pa t ien ts . W e have found out 

that the socket shape has b e e n c h a n g e d to 
str ict ly cor respond to the musc le act ivi ty 
w h i c h is p r e d o m i n a t e in e a c h wa lk ing 
p h a s e . T h e i nne r p ressures b e t w e e n the 
res idual l i m b and the socket walls have 
b e e n m e a s u r e d for the I S N Y socket and 
conven t iona l hard socket u s ing s o m e i n n e r 
p ressure s enso r s , and the result s h o w s the 
p ressures w e r e lower in the I S N Y socket . 

Ch i l d r en ' s T i t a n i u m M o d u l a r S y s t e m , 
Ot to Schul tz , C .P .O . , I P O S G M B H a n d 
C o m p a n y K . G . , Pos t fach 1845 , 2120 Luneburg, Wes t G e r m a n y and Dale Berry, 
C.P.(C), I P O S - U S A , 155 Portage R o a d , 
L e w i s t o n , N Y 14092. 

O n Apr i l 18 and 19, 1984 in O t t awa , 
C a n a d a , s even year old Ma t th i ew Parent , 
sponso red b y the W a r Ampu ta t i ons o f 
C a n a d a C H A M P p r o g r a m m e , was fi t ted 
w i t h a f lexible A / K socket and the first 
modula r t i t an ium above k n e e sys t em for 
ch i ld ren in Nor th A m e r i c a . A yea r has 
passed and w e wil l r ev iew th is y o u n g b o y ' s 
p rogress and h o w h i s l igh tweigh t ( three 
lb . ) p ros thes i s ha s he ld up . 

A D E P T Vo luntary Clos ing Biomechanica l 
H a n d s for Chi ldren: Exper iences a n d Case 
Studies , Bob Radocy, M.S., T.R.S., The ra ­
peut ic Recrea t ion S y s t e m s , Inc . , 1280 28th 
St ree t , Su i t e 3 , Boulder , C O 80303-1797. 

A D E P T b i o m e c h a n i c a l hands are the 
first voluntary c los ing te rmina l dev ices 
eve r p roduced commerc ia l ly for ch i ldren . 
T h e y are d e s i g n e d to imi ta te the p roven 
function of the larger GRIP terminal devices 
for adults b u t use mater ia ls d e e m e d more 
appropr ia te for ch i ld ren wi th regards to 
safety a n d cosmes i s . T w o mode l s w e r e in ­
t roduced in the Fall o f 1984: the " F " for 
youngs te r s aged one to f ive, and the " B " 
for ado lescen ts 10 to 14 years o f age . 
T h r o u g h a n o ob l iga t ion educat ional trial 
p rog ram offered b y the manufac turer , over 
two h u n d r e d A D E P T s have rece ived expo­
sure and /or have b e e n e x a m i n e d and eval­
ua ted w i t h l i m b def ic ient ch i ldren , the i r 
pa ren ts , therap is t s , phys i c i ans , and pros-



the t i s t s . Genera l expe r i ences from these 
sources wil l b e s u m m a r i z e d to indica te ac­
cep tance / re jec t ion , conve r s ions , u s e , ap­
p l ica t ions , success , fai lure, and sugges ­
t i o n s / c o m m e n t s resu l t ing from the first 
yea r ' s exposu re to the d e v i c e s . C a s e 
s tud ies will b e focused on the appl icat ion 
o f A D E P T s to specif ic chi ldren to h ighl igh t 
aspec ts o f the genera l expe r i ences w h i c h 
are d i scussed . N e w product deve lopmen t s 
and ex is t ing product i m p r o v e m e n t s r e ­
sul t ing from the first year ' s expe r i ences 
wi th the A D E P T s will be d i scussed and 
wil l comple t e the p resen ta t ion . 

T h e I C E R O S S S y s t e m , Ossur Kristinsson, 
C.P.O., O s s u r hf . , Hverf isgata 105 , B o x 
5 2 8 8 , 125 Reyk jav ik , Ice land. 

A n e w m e t h o d for f i t t ing b e l o w knee and 
a b o v e k n e e ampu tee s is p resen ted . I C E -
R O S S s tands for Ice landic Rol l on Suc t ion 
Socke t . T h e sys t em cons i s t s of: a) an in jec­
t ion m o u l d e d s i l i cone socket that is rela­
tively uns t re tchable axial ly bu t h ighly 
elast ic radially, b ) a coupl ing dev ice for 
bo t t om to bo t t om connec t ion to c) a rigid 
total con tac t socke t , o r al ternatively, a 
f lexible socket type ISNY. T h e s i l icone 
socket is fabr icated o v e r a h igh dens i ty 
plaster of par is mode l that is s o m e w h a t 
smal ler in c i rcumference than the or iginal 
model . A Pelite® socket d u m m y is made 
over the model and a thin rigid socket i s 
then lamina ted ove r the dummy. T h e 
d u m m y is r emoved and s i l icone injected 
in to the two part mou ld thus created. T h e 
s i l i cone socke t is fitted ove r the or ig inal 
mode l and a r igid o r a f lexible socket m a d e 
thereover . W h e n d o n n i n g the socket , the 
a m p u t e e turns it i n s ide ou t and rolls it ove r 
the res idual l i m b . T h e coupl ing device is 
connec t ed to ny lon tape that g o e s th rough 
the b o t t o m of the r ig id o r f lexible socket to 
a buck le o n a pos te r io r socket wal l . T h e 
s i l icone socket adheres to the sk in and acts 
l ike a s econd sk in , t ransferr ing the ac t ion 
o f interface fr ict ion from the sk in - s tump 
sock level to the interface level b e t w e e n the 
s i l i cone and the suppor t ing socket . T h e re­
sult is a total contact suc t ion socket w i t h 
excel lent s u s p e n s i o n and load d i s t r ibu t ion 

proper t ies , e v e n for very shor t res idual 
l i m b s . 

A n Ultralite Scandinavian A b o v e K n e e 
Prosthes is , Glenn F. Hutnick, C.P., Cl in ica l 
Ins t ructor , D e p a r t m e n t o f Rehab i l i t a t ion 
M e d i c i n e , Col lege o f Phys ic i ans and Sur­
g e o n s , C o l u m b i a Univers i ty , and Dav id 
S u s s m a n , Or tho t i s t /P ros the t i s t , G . F . H . 
Or tho t i c and Pros the t ic Labora to r i es , I nc . , 
128 Fort W a s h i n g t o n A v e n u e , Su i t e C, 
N e w York , N Y 10032 . 

T h e idea o f an ultra l ight p ros thes i s for 
the geriatr ic ampu tee is no t a n e w o n e . 
W i t h the n e w avai labi l i ty o f t i t an ium 
modula r c o m p o n e n t s , l igh twe igh t S A C H 
feet and Scand inav i an socket de s igns , this 
area can n o w b e rev is i ted . T h e n e w tita­
n i u m modu la r lower l i m b c o m p o n e n t s in 
con jun t ion wi th l igh twe igh t S A C H feet 
are m a k i n g a large con t r ibu t ion to the 
m a n a g e m e n t o f the geriatr ic amputee . 
H o w e v e r , current socket des igns are still 
inc reas ing the we igh t o f these pros theses . 
T h i s pape r is an a t tempt to demons t ra te a 
l igh tweigh t des ign for the Scand inav ian 
socket . Current t e c h n i q u e s call for a l ami­
na t ed frame to suppor t the Surlyn® socket . 
W e will d iscuss a vacuum molded poly­
propy lene frame des igned to suppor t the 
socket and function as a t t achment to the 
knee uni t . T h e p resen ta t ion shall inc lude 
socke t des ign , plast ic mold ing t e chn iques , 
fabr ica t ion, as well as f i t t ing and f in i sh ing . 
B i o m e c h a n i c s of th is sys tem will a lso be 
in t roduced . O u r goal is to rev iew the 
benef i t s of such a l igh tweight sys tem. 

The Appl icat ion of I S N Y Principles to the 
B e l o w - K n e e Prosthes is , Sidney Fishman, 
Ph.D., N o r m a n Berger , M . S . , Dav id K r e b s , 
M . A . , W i l l i a m W e b b , B . S . , C .P .O . , P ros ­
the t ics and Or tho t i c s , N e w York Un ive r ­
s i ty Med ica l Schoo l , 317 Eas t 34 th S t ree t , 
N e w York , N Y 10016 . 

T h e I S N Y b e l o w - e l b o w pros thes i s c o n ­
s is ts o f a th in , thermoplas t ic socket con­
nec ted v ia volar and dorsal struts to the 
l amina ted distal por t ion . As in the a b o v e -



k n e e I S N Y des ign , the socket is soft a n d 
f lexible ra ther than hard and r ig id ; and the 
f rame, w h i l e a l lowing for length , shape , 
and c o m p o n e n t a t t achment , is m in ima l in 
s ize and extent . S i x uni la teral , be low-e l ­
b o w ampu tee s (ages e igh t to 18) have b e e n 
fitted w i t h th is n e w socket u t i l iz ing a n e w 
cas t , p laster mode l , and wris t uni t , bu t the 
t e rmina l dev ice and ha rness type were un­
changed . All sub jec t s ind ica ted that the 
I S N Y w a s m o r e comfor tab le t han the con­
ven t iona l socke t , b e i n g l ighter , cooler and 
pe rmi t t i ng the inpu t o f sensory s t imul i . 
T h e y also repor ted that w e a r t imes in ­
c reased ; h o w e v e r , reac t ions to c o s m e s i s 
w e r e var iab le . In summary , all sub jec t s 
reacted enthus ias t ica l ly to the n e w socke ts . 
T h e fabr ica t ion m e t h o d s invo lved in ­
c luded: a) v a c u u m forming the socket ; b ) 
f rame lay up; c) f rame t r im; d) a t t achment 
o f socke t to s truts; and e) ha rnes s a t tach­
m e n t , wi l l also b e d i scussed . 

Brac ing for B a c k Pa in , Lyle J . Micheli, 
M.D., 319 L o n g w o o d Avenue , Bos ton , M A 
02115 . 

T h e use o f b rac ing for back pa in in adults 
and adolescen ts has b e e n facil i tated b y re­
cen t deve lopmen t s in b race des ign and 
fabr ica t ion . U s i n g prefabr ica ted the rmo­
plast ic po lypro or po lye thy lene b races w i th 
0°, 15° , o r 30° of b race lordos is , w e have 
successful ly m a n a g e d more than 90 percen t 
o f our athlet ical ly act ive pa t ien ts w i t h back 
pa in . E igh ty pe rcen t o f our adults w i t h 
back pa in have improved . 

In o rder to successful ly use b rac ing for 
back pa in , an accurate ini t ial d iagnos i s 
mus t b e m a d e . In adolescen t back pa in , 
spondylo lys i s and mechan ica l back pa in 
are b e s t t reated w i th a 0° lordosis brace ; 
d i scogen ic p a i n w i t h a 15° b race , and apo­
physea l fractures w i th 15° o r 30° braces . 

In adults , the 0° b race is ideal for spon ­
dylolysis , bu t m a y no t , initially, b e well 
tolerated, and a 15° b race m a y be requi red . 
D i scogen i c and ar throgenic pa in is usually 
bes t t reated wi th a 15° brace . No brace , o f 
course , wi l l successful ly re l ieve b a c k pa in 
due to sp ina l t r a u m a — s o the impor tance o f 
accurate in i t ia l d i agnos i s mus t b e e m ­
phas i zed . 

L o w e r B a c k Pa in in Chi ldren a n d Adul ts , 
M . E . Miller, CO., 4 0 Pa rkwood Dr ive , 
Mi l t on , M A 0 2 1 8 6 . 

N o abs t rac t ava i lab le . 

T h e Bos ton Scoliosis S y s t e m — A Follow-Up Study, John E. Hall, M.D., J o h n E . 
E m a n s , M . D . , M . E . Mil ler , C . P . O . , Ch i l ­
dren ' s Hospi ta l , 300 L o n g w o o d A v e n u e , 
B o s t o n , M A 02115 . 

F o u r h u n d r e d pa t ien t s h a v e b e e n fol­
l o w e d for a m i n i m u m of 18 m o n t h s s ince 
the last t ime they w o r e the i r o r thos i s after 
t rea tment o f id iopa th ic scol ios is u s ing the 
B o s t o n Sco l ios i s S y s t e m . Half o f the pa­
t ien ts w e r e fitted w i t h low profile b races 
a n d the o the r half w i t h an addi t ional M i l ­
w a u k e e type supers t ructure . It w a s con­
c luded that b r a c i n g d o e s affect the natural 
h i s to ry o f id iopa th ic sco l ios i s because a 
subse t o f pa t ien t s w i t h curves over 30° at 
the onse t o f b r ac ing , w i t h two years o f ad­
di t ional g rowth r e m a i n i n g , were success ­
fully m a n a g e d . T h e curves in that g roup 
w e r e ar res ted in the i r p rogress ion in 90 
percen t o f cases . 

T h e r e w e r e several in te res t ing and un­
expec ted f ind ings . Resu l t s were as good in 
the g roup o f pa t ien ts w h o w o r e t h e m full 
t ime . T h e low profile b race gave as good a 
correc t ion as the b race w i th the super­
s tructure i n curves o f T 8 and below. 
Ne i the r b r a c e gave sat isfactory resul ts i n 
cu rves w i t h an apex o f T 7 and a b o v e . Total 
n o n c o m p l i a n c e w i th b rac ing led to surgery 
in a h i g h propor t ion o f cases . C o m p l i a n c e 
d id no t s e e m to b e re la ted to the type o f 
b r ace , w h e t h e r i t w a s a h i g h o n e o r a low 
o n e . A d v e r s e factors were the young age o f 
the pa t ien t , i nc reas ing sever i ty of curve, 
severe ro ta t ion , and a flat b a c k wi th less 
than the normal a m o u n t o f evoec ted tho­
racic kyphos i s . 

Pelv ic Stabi l izat ion as a Treatment for L o w 
B a c k Pa in , James H. Tyo, CO., T y o and 
T y o , L i m i t e d , 633 Eas t Walnu t St ree t , 
G r e e n Bay , W I 5 4 3 0 1 and Les ter A . O w e n s , 
D . O . , Neuro logy and Rehab i l i t a t i on A s -



soc ia tes , 704 S. W e b s t e r A v e n u e , G r e e n 
Bay, W I 5 4 3 0 1 . 

O u r in ten t is to s h o w the correlat ion 
b e t w e e n the m o t i o n o f the SI jo in t s and the 
L 5 / S 1 j u n c t i o n as they relate to low ba c k 
pa in . A rev iew o f the resul ts o f 100 pa t ien t s 
t reated w i th a Pe lv ic S tab i l i za t ion S y s t e m 
wi l l b e p resen ted . In add i t ion , w e wil l de ­
sc r ibe the sys t em i tse l f from an or thot ic 
and from a med ica l v i e w p o i n t . 

C l in ica l Cons ide ra t ions i n the Or tho t i c 
T r e a t m e n t o f t he Cerv ica l S p i n e , George 
Boyer, CO., 1815 East W o r k m a n A v e n u e , 
" D " , W e s t C o v i n a , C A 9 1 7 9 1 . 

T h e purpose of th is pape r i s to ident i fy 
var ious types o f cervical fractures a n d o ther 
cervical anomal i e s that r equ i re or thot ic 
t rea tment . It wil l r ev iew cervical anatomy, 
range o f m o t i o n , d i s c u s s r ad io log ica l 
ident i f ica t ion , and demons t ra t e types of 
m o t i o n that are undes i r ab le in the care o f 
these cond i t ions . Jefferson, dens , body, 
pedic le and h a n d m a n s fractures, sub luxa­
t ions , ma l ignanc i e s , infec t ious p rocesses , 
a n d degenera t ive cervical d i sease will b e 
ident i f ied , and or thot ic ind ica t ions and 
con t ra ind ica t ions from the presen te r ' s ex­
pe r i ences wil l b e p resen ted . 

T h e H o u s t o n H a l o — A U n i q u e S y s t e m for 
P rov id ing Cerv ica l S tab i l i ty , Raymond F. 
Allen, B.B.A., CO., Ci ty Brace C o m p a n y , 
Inc . , 7227 F a n n i n , P .O. B o x 2 0 5 0 6 , H o u s ­
ton , T X 77225 . 

O v e r 12 years in deve lopmen t and after 
more than 1,500 appl icat ions , the Hous ton 
Halo is a n e w concep t in cervical or thot ics . 
T h i s ex t remely l igh twe igh t sys t em offers 
m a n y advan tages . T h e anter ior /pos ter ior 
o p e n i n g two-p iece j acke t a l lows m i n i m a l 
pa t ien t m o v e m e n t dur ing appl ica t ion a n d 
conven i en t access to the thorax wi thou t 
in te r rupt ing t ract ion. A u n i q u e super­
structure u t i l iz ing serrated d iscs for flex­
ion /ex tens ion ad jus tment a n d r ing c l amps 
for an ter ior /pos ter ior and rotat ional ad­
ju s tmen t p rov ides accurate a n d easy cervi ­
cal pos i t i on ing . S p i n g loaded shoulder at­

t a chmen t pos ts reduce p in e ros ion and 
c o m b i n e wi th L- shaped th readed upr ights 
to allow a clear x-ray field a n d p rov ide de­
s i red d i s t rac t ion /compress ion forces . 

T h e L e r m a n M i n e r v a O r t h o s i s , Max Ler-
man, CO., 8710 Wi l sh i r e B lvd . , Bever ly 
Hi l l s , C A 9 0 2 1 1 . 

Th i s paper is p resen ted g iv ing our ex­
pe r i ence w i t h a n e w cervical o r thos i s called 
the Le rman M i n e r v a . Cervica l in jur ies l end 
t h e m s e l v e s to o r t h o t i c m a n a g e m e n t . 
Read i ly ava i lab le soft col lars , Ph i lade lph ia 
col lars , mul t ip le pos t cervical b races , e tc . , 
h a v e p roven to b e h igh ly effective i n the 
t rea tment o f cervical in jur ies . 

O v e r the past f ive years , th is o r thos i s has 
b e e n appl ied in our prac t ice on 96 pa t ien ts . 
In 93 cases , the o r thos i s w a s wel l accepted 
w i t h little or no compl i ca t ions , compla in t s 
o r ad jus tments . S ix ty- f ive pa t ien ts were 
fitted w i th the L e r m a n M i n e r v a as a pr i­
m a r y t rea tment . Ten pa t i en t s w e r e t rans­
ferred to the L e r m a n M i n e r v a from other 
o r thoses . S e v e n pa t ien t s w i th severe cervi­
cal in jur ies w e r e t ransferred to ha lo ves t 
f ixat ion. Four t een pa t ien t s w e r e fitted w i th 
the L e r m a n M i n e r v a pos topera t ive ly for 
cervical fusions. Th ree pat ients re jected 
the L e r m a n M i n e r v a for non -compl i an t 
r easons . 

A N e w D e v e l o p m e n t in U p p e r L i m b Or ­
tho t i c s , Arthur W. Guilford, Jr., CO., 18437 
Mt . Lang ley St ree t , Su i te E , Foun ta in Val­
ley, N Y 10028 . 

No abstract avai lable . 

U p p e r L i m b Or tho t i c O p t i o n s , Joseph 
Wanchick, CO., O.T.R., Rehab i l i t a t ion In­
s t i tute , I nc . , 261 M a c k Blvd . , Det ro i t , M I 
4 8 2 0 1 . 

T h e pu rpose o f this p resen ta t ion is to 
acqua in t the or thot is t w i t h a w i d e var ie ty 
o f op t ions avai lable in the se lect ion o f or­
thoses for upper l i m b t rea tment . N u m e r ­
ous factors n e e d cons ide ra t ion before a 



final cho i ce is made . T h e skil l of the or tho-
tist , h i s rapport wi th the referr ing phys i ­
c ian , the avai labi l i ty o f centra l fabr ica t ion , 
and res t r ic t ions o f third party payers m a y 
inf luence the approach to t rea tment . O t h e r 
factors m a y b e the cho i ce o f mater ia ls used 
for fabr ica t ion , w h e t h e r the or thos i s can b e 
m a d e from m e a s u r e m e n t s o r a pos i t ive 
m o l d , or i f it can b e directly formed to the 
pa t ien t . Presently, there are a var iety o f 
commerc ia l ly avai lable or thoses for the 
uppe r l i m b that can b e custom-fi t . S l ides 
dep ic t ing these op t i ons wil l b e s h o w n and 
a h a n d o u t of sources of prefabr icated 
uppe r l i m b or thoses wil l b e d is t r ibuted . 

D o u b l e F l e x u r e Des igns for Orthot i c 
A n k l e Jo ints , J. Martin Carlson, C.P.O., 
Bruce M . Day, Or tho t i s t , Gil let te Ch i l ­
dren ' s Hospi ta l , 200 Eas t Un ive r s i ty Ave­
nue , St . Paul , M N 5 5 1 0 1 . 

T h e or thot ic a n d pros the t ic laboratory at 
Gil let te Ch i ld ren ' s Hospi ta l has deve loped 
two des igns for doub le flexure or thot ic 
ankle j o in t s . T h e doub le flexure des ign ap­
proach re ta ins the we igh t and cosmet ic ad­
van tages of plast ic wh i l e p rov id ing three 
advantages over the pos te r ior leaf des ign . 
T h e flexures can be located for congruency 
b e t w e e n ana tomic and or thot ic j o in t axes . 
T h e des i red ankle range of mot ion is a lmost 
totally free of res i s tance , and the degree o f 
mo t ion res t ra int can b e eas i ly and prec ise ly 
control led. D u r i n g the past several years , 
w e have prov ided several hundred o f these 
o r thoses w i t h p r imary appl ica t ion in the 
areas of cerebra l pa lsy and pos t -op or thot ic 
t rea tment o f res is tant c lubfoot deformi t ies . 
At the p resen t t i m e , more than 25 percent 
of the ankle-foot o r thoses p rov ided at Gi l ­
let te Ch i ld ren ' s Hospi ta l include a doub le 
flexure type ankle jo in t . 

Exper iences with a Rotat ional Control , 
Reduced M - L Orthot ic Br im for K n e e 
Ankle Foot Orthos i s , Glenn Ham-Rose-
brock, CO., 9258 Gardenda le , Bellf lower, 
C A 90706 . 

T h i s is a report of exper iences w i t h an 
al ternat ive th igh shell des ign , as o p p o s e d 

to the quadri la teral b r i m , in the t rea tment 
of pos t pol io in the lower ex t remi t ies . The 
des ign w a s or ig ina l ly developed in an at­
t empt to s tab i l ize a t roph ied t i ssue , wh ich 
is l ack ing i n the pa t ien t s s tudied w i t h the 
q u a d b r i m shape . It also e l imina ted the 
technica l difficult ies encoun te red wi th the 
nega t ive and pos i t ive cast modi f i ca t ions 
b y the or thot is t . B e t w e e n 1981 and the b e ­
g i n n i n g o f 1985, w e h a v e treated approxi­
mate ly 100 pa t ien t s , 10 pe rcen t of w h o m 
were bi la teral . Ind ica t ions and cont ra ind i ­
ca t ions wil l b e d i scussed . W e have con­
duc ted careful c l in ical ana lys is o f the re ­
m a i n i n g pa t ien ts . A major i ty of the pa­
t ien ts had totally flail lower ex t remi t ies , 
f rom the h ip s distally, w i th assoc ia ted 
genu va lgus / recurva t ion , leg length d is ­
c repanc ies , and externa l rotat ion ins tab i l ­
i ty o f the h i p . T h e average age o f the pa­
t ien ts t reated w a s approximate ly 13 , rang­
ing from five to 6 5 . T h e s e f indings appear 
to suppor t our concep t that funct ion of the 
pa t ien t is benef i t t ed w i th a reduced M - L . 

Conservat ive M a n a g e m e n t of Sports R e ­
lated T r a u m a s with Foot Orthot ic Devices , 
Richard D. Schwartz, P res iden t , A P E X Foot 
Heal th Indus t r ies , 330 Phi l l ips Avenue , 
S o u t h Hackensack , N J 07606 . 

Spor t or thot ic dev ices d i scussed in de­
tail , i nc lud ing the i r appl ica t ions for pre­
ven t ive m e d i c i n e and t rea tment . Comple t e 
ana lys is of r unn ing in jur ies : an a s ses smen t 
o f foot shape , foot t rauma, a n d footwear 
des ign , appropr ia te shoe fit t ing, shoe style 
and des ign , a n d o r thoses . D iagnos i s and 
fabr ica t ion of spor ts o r thoses . Speci f ic 
d i agnoses and ind ica ted fabr ica t ions d is ­
cus sed in detail . P ro tec t ing and re l ieving 
over use and stress from sports act iv i t ies : 
shock a b s o r b i n g mater ia l s , hee l - to- toe de­
s ign , f lexible mater ia l s , educa t ing pa­
t ien ts , ach iev ing p roper foot pos i t ion . 
Background p resen ta t ion and injury s ta­
t is t ics (The Injured Athlete, Dan ie l N . Kulund, M . D . , 1982) re la t ing to p rona ted , 
cavus , and neutral foot: metatarsal and intermetatarsal l igamen t in jur ies , arch pa in , 
p lantar fasci i t i s , per ios t i t i s , pos ter ior t ibial 
t endon i t i s , achi l les t endon i t i s . 



Sports Medic ine K n e e Injuries: T h e Use of 
Orthot ics , Michael F. Dillingham, M.D. and 
Gary W. Pron t , CO., 3250 A lph ine R o a d , 
Portola Valley, C A 9 4 0 2 5 . 

Ind ica t ions for prophylac t ic b r ac ing in 
spor ts , as wel l as pos t - in jury and post-sur­
gical b r ac ing wil l b e d i scussed . Factors in­
f luencing b race accep tance and avai labi l i ty 
wil l also b e r ev iewed . Factors inf luencing 
e i the r p h y s i c i a n accep tance of b r a c i n g or 
phys ic i an wi l l ingness to b y p a s s the cer ­
t i f ied or thot i s t wi l l also b e r ev iewed . T h e s e 
wil l inc lude the qual i ty o f b rac ing , avail­
abil i ty, and qual i ty o f serv ice and f inancia l 
incen t ives to the p h y s i c i a n and /o r orthotists that m a y interfere w i t h t radi t ional re­
ferral pa t terns . Bas i c var ie t ies of b races 
used in spor ts in jur ies and the i r appropr i ­
a teness wil l also b e d i scussed for i s sues 
rang ing from l igament damage to soft t is­
sue in f lammat ion . 

Brac ing in Sports , Lyle J . Micheli, M.D., 
319 L o n g w o o d Avenue , B o s t o n , M A 02115 . 

Spor ts b r ac ing has a n u m b e r o f ve ry dif­
ferent ob j ec t i ve s , d e p e n d i n g o n the spe ­
cific p r o b l e m b e i n g addressed , and the 
d e m a n d s w h i c h the athlete and sport wil l 
p lace o n the appor t ioners . Braces m a y b e 
u sed for injury p reven t ion ; pro tec t ion o f a 
j o in t after in jury; to l imi t mo t ion o f a 
l i gamen tous ly uns t ab l e jo in t ; or to allow 
con t inued play w h i l e o n injury or d isorder 
in hea l ing . 

T h e use o f p reven t ive b rac ing has taken 
on addi t ional impor t ance in contact spor ts 
such as gr id i ron footbal l—part icular ly for 
the k n e e s . Each ana tomic s i t e — s p i n e , 
uppe r extremity , and lower ex t r emi ty— 
will b e r ev i ewed w i t h d i scuss ion of b races 
u sed at each s i te for the four funct ions ind i ­
ca ted . 

A B i o m e c h a n i c a l S tudy of the Static 
Stabil iz ing Effect of K n e e Braces Used for 
Media l Stability, Edward P. Van Hanswyk, 
CO., Cl in ica l Ins t ructor , Sta te Unive r s i ty 
o f N e w York , Bruce Bake r , M . D . , Assoc ia te 
Professor , Or tho t i c Surgery, S . B o g o s i a n , 

M . D . , Res iden t , Or tho t i c Surgery, Fred 
Werner , D e n n i s Murphy, B . S . , Technical 
Spec ia l i s t , Or tho t i c Surgery, Sta te U n i v e r ­
s i ty Hospi ta l , 750 Eas t A d a m s St ree t , Sy ra ­
cuse , N Y 13210 . 

Di s rup t ion o f the med ia l suppor t ing 
s t ructures o f the knee occurs c o m m o n l y in 
contac t spor ts such as A m e r i c a n football . 
Re turn to compe t i t i on fo l lowing t rea tment 
and rehab i l i t a t ion is f requent ly e n h a n c e d 
b y o r thoses , part icular ly in those pa t ients 
w i t h s o m e res idual laxity. Current adver­
t i s ing and m e d i a coverage i n the U . S . no t 
on ly p romotes b r ac ing fo l lowing injury, 
bu t infers that a s igni f icant prophylac t ic 
effect can b e ach ieved b y b rac ing pr ior to 
in jury in h i g h r isk s i tua t ions . T h e purpose 
o f th is projec t w a s to de te rmine i f c o m m e r ­
cial ly avai lable b rac ing cou ld b e s h o w n to 
p roduce ob j ec t i ve e v i d e n c e o f med ia l 
s tabi l iza t ion of the knee . Commerc ia l ly 
avai lable a thlet ic b races were evaluated for 
the i r effect o n abduc t ion forces appl ied to a 
cadaver k n e e w i th no ins tab i l i ty and w i t h 
exper imenta l ly c rea ted med ia l instabi l i ty . 
U n d e r compu te r control , abduc t ion forces 
w e r e appl ied w h i l e s imul t aneous data w a s 
o b t a i n e d from a three p lane electrogoniometer and t ransducers appl ied to the an­
ter ior crucia te l igament and the superf icial 
media l collateral l i gament at 1 5 - 4 5 ° o f 
f lexion and 1 - 1 5 ° of external ro ta t ion. O u r 
results s h o w e d a r ange of reduc t ion in m e ­
dial collateral l i gament s t ress of u p to 45 
percent w i t h var ious commerc ia l ly avail­
able o r thoses . 

T h e Effects of Bracing on Selected M o v e ­
ments Per formed b y Skil led Athletes , Mi­
chael R. Farmer, R.P.T., A.T.C., J ack L . 
Groppe l , P h . D . , I n - S i k S h i n , M . A . , 118 
Cypres s , L e e s S u m m i t , M O 64063 . 

T h i s s tudy inves t iga ted the effects o f 
b r ac ing o n se lec ted m o v e m e n t s in the ath­
le te . Sub j ec t s were e igh t a thle tes , s ix suf­
fer ing p rev ious k n e e in jury w i th surgical 
repai r and two wi th n o h is tory o f knee 
t rauma. T ib i a l ro ta t ion w a s measu red w i t h 
a n d wi thou t the L e n o x Hil l Brace us ing a 
rota t ing disc a t tached to the subjec t ' s foot . 



Sub jec t s w e r e m e a s u r e d in the s i t t ing, 
load ing pos i t ion . T w o h i g h speed cameras 
(set at 100 f rames/sec) ana lyzed subjec t s 
wh i l e spr in t ing and per fo rming cut t ing 
m a n e u v e r s , w i th and w i thou t the k n e e 
b race . A n A M T I force platform measu red 
g round reac t ion forces dur ing these ma­
neuver s . 

T ib i a l ro ta t ion w a s reduced in all cases 
w i th the u se of the b r ace , w i t h a m e a n 
reduc t ion o f 14 .4 ± 2 .68 . Resu l t s o f h igh 
s p e e d c i n e m a t o g r a p h y demons t ra t ed fas­
ter accelera t ion and hor izonta l ve loc i ty 
dur ing spr in t ing and reduced decelera t ion 
r equ i red for comple t ion o f cut t ing m a ­
neuve r s in t he b raced lower extremity. In 
all ca ses bu t o n e , t he vert ical g round force 
(as measu red b y A M T I force platform) w a s 
less in the b raced cond i t i on , ind ica t ing 
that the sub jec t ' s in jured leg exer ted (and 
encoun te red ) l ess ver t ical force w h e n con­
tacted w i t h the g round . 

T h e authors conc luded that the b race 
p rov ided favorable suppor t for the athlete 
as wel l as e n h a n c e d m o v e m e n t . T h e ind i ­
v idua ls m o v e d faster, and encoun te red less 
force to the b r a c e d lower extremity. 

Funct iona l Requirements of Preventat ive 
K n e e Orthoses , David J. Hoy, C.P.O., H a n s 
J . G e o r g , R . A . ( O . P . ) , J a m e s N . Ti l ton , 
R . T . ( O . P . ) , 240 M a r i o n A v e n u e , Mansf ie ld , 
O H 4 4 9 0 3 . 

Grea te r e m p h a s i s is current ly b e i n g 
p laced u p o n the concep t of p rov id ing pre ­
ven ta t ive or thot ic p ro tec t ion to the knee in 
spor ts activity. Cri t ical evaluat ion of th i s 
concep t reveals a n e e d for clear gu ide l ines 
cen te r ing u p o n or thot ic des ign features 
and b iomechan ica l / c l in ica l data. T h i s p re ­
sen ta t ion wil l explore the current m o d e s of 
mechan i ca l s tab i l iza t ion and rev iew recent 
s tud ies d o n e to de t e rmine the presen t 
levels o f efficacy i n pro tec t ing the vu lnera ­
b le s t ructures o f the k n e e . M e c h a n i s m o f 
injury and m a g n i t u d e o f d isrupt ive forces 
will also b e e x a m i n e d . A n e w or thot ic con­
cept de s igned to p rov ide prophylact ic k n e e 
protection will b e presented and discussed. 

Orthot ics in Sports Medic ine , Michael D. 
Brncick, C.P.O., 809 Kurt L a n e , Cre te , IL 
60417. 

N o abst ract ava i lab le . 

A C a n a d i a n A p p r o a c h to C u s t o m Foot ­
wear , Colin Campbell, C.O.(C), 2075 B a y -
v i e w A v e n u e , Toron to , O n t a r i o , C a n a d a 
M 4 N 3 M 5 . 

T h e cha l lenge o f ba lanc ing the need for 
funct ion and cosme t i c acceptabi l i ty in 
cus tom footwear wil l b e d i scussed . A case 
p resen ta t ion o f a difficult footwear man­
agemen t p r o b l e m wil l h igh l igh t the op ­
t ions avai lable to the prac t ic ing or thot is t 
for th is type o f pa t ien t . 

T h e S u n n y b r o o k Aids - fo r -L iv ing Cen t re 
pos se s se s a C u s t o m Foo twear Manufac­
tur ing P r o g r a m m e w h i c h p rov ides a c o m ­
p rehens ive cl inical c o m p o n e n t a long wi th 
centra l fabr ica t ion o n a local and na t ional 
scale . T h e s tructure and capabi l i t i es of the 
p r o g r a m m e will b e r ev i ewed . 

T h e g rowing n e e d for t ra in ing o f foot­
w e a r specia l i s ts and shoemake r s will b e 
e x a m i n e d . A n ove rv i ew o f educat ional 
p r o g r a m m e s in ex i s t ence th roughout the 
wor ld wil l b e p resen ted to re inforce the 
cri t ical n e e d to rev ive a dy ing t rade. 

Sugges t ions for t ra in ing p r o g r a m m e s 
and the c rea t ion of profess ional s tandards 
wil l b e offered. 

T h e N o n - M a n a g e a b l e Meningomye loce le 
P a t i e n t — A n Alternat ive A p p r o a c h , D a v i d 
P. R o y e , M . D . , Ass i s t an t Professor o f Or ­
thopaed ic Surgery, Col lege of Phys i c i ans 
and S u r g e o n s , C o l u m b i a Univers i ty , and 
Glenn F. Hutnick, C.P., Cl inical Ins t ructor , 
Depa r tmen t of Rehab i l i t a t ion M e d i c i n e , 
Col lege of Phys i c i ans a n d S u r g e o n s , C o ­
l u m b i a Univers i ty . 

Or tho t i c m a n a g e m e n t o f the m e n i n ­
gomye loce le pa t ien t is a wide ly d i scussed 
topic . T h e areas o f d i scuss ion usual ly in­
c lude k n e e ankle foot or thot ics , s t and ing 
frames, and rec iproca t ing or thoses . H o w -



ever , there are m a n y or thopedic p rob lems 
that cont radic t the appl ica t ion o f these de­
v ices . T h e p r o b l e m s inc lude f lexion con­
t ractures , angular deformi t ies , and abnor ­
mal r ange of mo t ion . Pr ior to f i t t ing, surgi­
cal in te rven t ion is usual ly the rule . T h i s 
paper is an a t tempt to d iscuss an or thot ic 
des ign for t he se pa t ien t s w h o demons t ra te 
these p r o b l e m s , b u t are not surgical cand i ­
dates . T h e or thos i s is a plast ic thoracolumbar-hip-knee-ankle-foot o r thos i s that 
is u t i l ized for b o t h stat ic and d y n a m i c 
funct ions . Fabr ica t ion , f i t t ing, and final 
de l ivery o f the dev ice will a lso b e d is ­
cussed . W e h o p e to demons t ra te h o w a 
larger popu la t ion o f pa t ien t s can n o w b e 
m a n a g e d . 

T h e Impac t a n d S h o c k to the L o w e r E x ­
t r emi t i e s , I n c l u d i n g the Foo t , A n k l e , 
K n e e , H i p a n d B a c k , M.R. Davidson, 
D.P.M., D.A.B.P.S., 11647 Al ien to Cour t , 
S a n D i e g o , C A 92127. 

T h e pape r deals w i t h the au thor ' s ex ­
pe r i ence in dea l ing wi th shock to the lower 
e x t r e m i t i e s , w h i c h i nc lude c o n d i t i o n s 
caused b y shock to the hee l , specif ical ly 
apophys i t i s in ch i ld ren , hee l spurs , hee l 
n e u r o m a in adul ts , hee l fasc i i t i s , degen­
erat ive types o f ar thr i t is in adul ts , inc lud­
ing degenera t ive ankle and k n e e ar thr i t is , 
sh insp l in t s , musc l e pulls a n d tendoni t i s . 
T h e au thor e x a m i n e s the mos t c o m m o n 
cause o f lower ex t remi ty pa in i n the ch i ld 
and adult , w h i c h is the shock of wa lk ing o n 
uny i e ld ing surfaces l ike c e m e n t and as­
phal t , on w h i c h the m o d e r n H o m o s a p i e n 
spends 90 percen t o f h i s t ime . T h e au thor 
demons t ra tes c inemagraph ica l ly the c o m ­
p o n e n t s of hee l s t r ike and the shock w a v e 
genera ted in to the lower ex t remi t ies , a 
mos t dramat ic v i sua l iza t ion for those in ­
volved in lower ex t remi ty m e d i c i n e . T h e 
au thor also offers s o m e mechan i ca l dev ices 
and a ids to re l ieve the painful cond i t i ons 
m e n t i o n e d a b o v e , to avo id the degenera ­
t ive changes caused b y this remarkab le 
shock w a v e genera ted th rough the lower 
ext remi ty in hee l s t r ike . 

C o m p o n e n t s for the Fabricat ion of P r o t o ­
type B K Prostheses a n d Deve lopment of a 
B K Ultra Light Fabr icat ion Sys tem, Carlton 
E. Fillauer, C.P.O., Durr -Fi l lauer M e d i c a l , 
I n c . , O r thoped i c D i v i s i o n , P .O. Box 5 1 8 9 , 
Cha t t anooga , T N 37406 . 

A pro to type p ros thes i s is a t ransparent 
c h e c k socke t m o u n t e d on a d y n a m i c 
a l ignment un i t so that the pa t i en t c an walk 
o n the a s semb lage . U s e o f such a dev ice 
al lows the pros the t i s t to check the fit of the 
socke t unde r dynamic cond i t i ons and de­
f ine the p roper fit and a l ignment o f the 
p ros thes i s as a w h o l e pr ior to the fabr ica­
t ion of the actual p ros thes i s . T h i s has i m ­
por tant impl i ca t ions . T h e deve lopmen t o f 
an in tegra ted s y s t e m features Durr -Plex 
check socke ts . Hardware for coup l ing t h e m 
to var ious a l ignmen t uni t s wil l b e de­
sc r ibed . Fur ther , o n e o f the pos s ib l e alter­
na t ives the t e c h n i q u e m a k e s pos s ib l e , an 
ul tral ight B K pros thes i s , wi l l also b e de­
sc r ibed . 

R e p l a n t S u r g e r y : I ts Ef fec t o n Pros the t ics 
Prac t ice i n the 1980 ' s , David W. Vaughn, 
C.P.O., J a m e s A . Nunley , M . D . , P .O. Box 
6 1 2 3 , K ingspor t , T N 37663 . 

T h i s pape r will cover cr i ter ia for replant , 
for amputa t ion , for i m m e d i a t e fit, for am­
puta t ion as op t imal t rea tment for injur ies 
that can b e t reated w i t h e i the r ques t iona ­
b l e replant m a n a g e m e n t and a great deal of 
t ime , o r w i t h the m o r e i m m e d i a t e re­
hab i l i t a t ion aspects afforded b y amputa ­
t ion a n d i m m e d i a t e pos topera t ive p ros the ­
ses . W e wil l deal p r imar i ly w i th the lower 
l i m b , w h e r e replant surgery in the uppe r 
l i m b is genera l ly the preferred t rea tment , i f 
feas ib le . In the lower l i m b , recons t ruc t ive 
amputa t ion surgical t e c h n i q u e s general ly 
are ind ica ted , adv i sed , and imp lemen ted . 

T h e I C E P O S S S y s t e m , Ossur Kristinsson, 
C.P.O., O s s u r hf . , Hverf isgata 105 , Box 
5 2 8 8 , 125 Reyk jav ik , Ice land. 

A n e w concep t for f i t t ing T E , T K and TA 
(Syme) ampu tees is p resen ted . I C E P O S S 



s t ands for: I ce l and ic Pul l o n S u c t i o n 
Socke t . T h e s y s t e m cons i s t s of an in jec t ion 
m o u l d e d s i l icone socket o f 10-15 c m . length 
a n d an o p e n , I S N Y type frame wi th a full-
r ing proximal b r i m . T h e s i l i cone socket is 
secured to the distal cup o f the frame b y 
sc rews or b y a specia l ly d e s i g n e d coupl ing 
dev ice . T h e s i l i cone socke t fabr icat ion i s 
qu i t e s imi la r to the I C E R O S S socket fab­
r ica t ion . T h e socke t is a compres s ive suc­
t ion socke t and is d o n n e d b y inser t ing the 
res idual l i m b , forc ing all the air out . W h e n 
doffing, the a m p u t e e inser ts a f inger d o w n 
in to the socket a n d lets air in to b reak the 
sea l . Th ree T K , o n e T E , and two TA am­
pu tees are us ing th i s type o f socket in I ce ­
land. 

Soft Tissue Supp lement a n d Flexible Br im 
Socket Des ign for the A b o v e the K n e e 
A m p u t e e , Wayne A. Koniuk, C.P., 324 Divisadero S t ree t , S a n F ranc i sco , C A 94117. 

Recen t ly w e have deve loped a t e c h n i q u e 
us ing a cast r ing of pure s i l icone to e n c o m ­
pass the p rox imal four to six i nches o f the 
above knee socket . E a c h r ing is ind iv idu­
ally manufac tu red for the pa t i en t to assure 
i n t imacy o f fit. T h i c k n e s s , s h a p e , a n d 
duramater of the pure s i l i cone can b e pre­
c ise ly control led w i thou t the often un ­
w a n t e d resul ts c rea ted by v a c u u m lami­
na t ing t e c h n i q u e s , i . e . , t h i n n i n g ove r 
p r o m i n e n t areas . T h e cont ro l of pure s i l i ­
c o n e a l l o w e d s o m e i m p r e s s i v e p o s ­
s ib i l i t i es : 1) t h i cken ing of t he i schia l seat to 
p rov ide w e i g h t b e a r i n g comfor t , 2 ) lower­
ing o f the an ter ior and media l wal l s to p ro ­
v ide a truly elast ic and f lexible b r i m wi th ­
out the sharp edges c o m m o n l y found us ing 
th in the rmoplas t i cs , and 3) to rque abso rp ­
t ion character is t ics o f the s i l icone are 
m a x i m i z e d b e c a u s e no b a s e mater ia l ( i . e . , 
Dac ron , ny lon) is u sed in manufac ture . T h e 
character is t ics o f pure s i l i cone al low for 
i m p r o v e m e n t s and address m o s t o f the 
p rob l ems found i n the t radi t ional q u a d 
socket des ign . T h e pure s i l icone r ing m a y 
b e u sed in c o m b i n a t i o n w i t h any o f the 
n e w fi t t ing t e c h n i q u e s , inc lud ing CAT-
C A M and ISNY. 

Feas ib i l i t y of I m p r o v e m e n t in B o d y - P o w ­
ered A r m P ros thes i s , Maurice A. LeBlanc, 
M.S.M.E., C.P., Rehab i l i t a t ion E n g i n e e r ­
i ng C e n t e r , Ch i ld ren ' s Hospi ta l at S tan­
ford, 520 Wi l low R o a d , Palo Al to , C A 
94304 . 

S t a n d a r d b o d y - p o w e r e d u p p e r - l i m b 
p ros theses have not changed s igni f icant ly 
s ince the 1950 ' s . T h e y still e m p l o y aircraft 
t echno logy u s ing shou lder ha rnes se s and 
steel cab les for opera t ion . W o r k is b e i n g 
under taken to assess the feas ib i l i ty o f i m ­
p rovemen t in these p ros theses . A survey of 
a rm ampu tees and profess ionals has b e e n 
conduc ted , w h i c h s h o w s that funct ion is 
clearly the mos t impor tan t feature for 
users , and uncomfor tab le ha rness and poor 
appearance are the mos t nega t ive features. 
Tes t ing o f var ious force t r ansmiss ion sys­
t ems h a s b e e n comple t ed w h i c h shows that 
a hydraul ic sys t em h a s some p romise o f 
p rov id ing h i g h e r ef f ic iencies , r educ ing the 
forces on the ha rnes s , and a l lowing the 
control sys tem to b e bu r i ed in the p ros the­
s is for be t te r c o s m e s i s . 

Interv iewing the A m p u t e e : A Step Toward 
Rehabi l i tat ion, Dee Malchow, R.N., O r ­
thopaed ic Depa r tmen t , Ha rbo rv i ew M e d i ­
cal C e n t e r , 325 N i n t h A v e n u e , Sea t t le , W A 
98104 . 

T h e impac t o f an amputa t ion wil l affect 
every aspect o f a pe r son ' s l ife. T h o s e w h o 
work c losely w i th the ampu tee wil l be t te r 
under s t and the perspec t ive o f this i nd i ­
v idua l w i th a thorough , wel l -conduc ted 
in te rv iew as i l lustrated i n the format w e 
have ut i l ized. T h i s wi l l p rov ide va luable 
ins igh t in to the areas o f the i r life w h i c h are 
b e i n g affected mos t . It also serves as a key 
i n e s t ab l i sh ing a pos i t ive rapport . T h e 
pros the t i s t , o r o the r hea l th care profes­
s iona l , w h o inves t s the t ime to identify the 
ampu tee ' s n e e d s and c o n c e r n s , d e m o n ­
strates the sens i t iv i ty and ca r ing w h i c h i s 
great ly apprec ia ted b y the pe r son as they 
a t tempt to adjust to the loss they have ex­
pe r i enced . 



I n t e v i e w i n g the A m p u t e e : A S t ep Toward 
R e h a b i l i t a t i o n , James D. Clark, Ph.D., T h e 
Clark G r o u p , 5256 17th N . E . , Sea t t le , W A 
98105 . 

The re is a n e e d for be t t e r unders tand ing 
and suppor t for the amputee dur ing th is 
mos t severe o f o r thopaed ic t raumas . G i v e n 
the w i d e range of emot iona l , psycho log­
ical , and social p r o b l e m s inheren t in the 
ampu tee ' s reac t ion to loss o f a l i m b , i t is 
impor tan t that or thot is ts and prosthet is ts 
r ecognize h o w m u c h the i r o w n sens i t iv i ty 
to these p rob l ems is a crucial part o f the 
care they p rov ide . 

Too often, or thot is ts and pros thet is ts 
avoid d i scuss ion about psychosoc ia l ad­
ju s tmen t i s sues w i t h the i r parents . A s a 
result , cons ide rab le guesswork is requ i red 
to de te rmine i f the appl iances that pa t ien ts 
rece ive wil l actually b e used by t hem. 
H o w e v e r , b y skillfully in te rv iewing pa­
t ients abou t t rea tment i s sues that inc lude 
psychosoc ia l conce rns , cons ide rab le t ime 
a n d ene rgy can b e saved b y ensur ing that 
the products g iven pat ients actually ma tch 
thei r l ifestyle needs . 

T h e "Or tho t i c A r m " : A Case Repor t , 1985 
Art ic le of the Year Award W i n n e r from 
Orthotics and Prosthetics; William D. Nancekivell, B.Ed., C.O.(C), C h e d o k e - M c M a s t e r 
Hospi ta l , P .O. Box 2 0 0 0 , S ta t ion 'A ' , H a m ­
il ton, On ta r io , C a n a d a L 8 N 3 Z 5 . 

Cap i t a l i z ing o n the C h a n g i n g Or tho t ic and 
Pros the t ic M a r k e t p l a c e , Walter L. Racette, 
C.P.O., V i c e Pres iden t , Profess ional Ser ­
v i c e s , O r t h o m e d i c s , Inc . , 2950 East Im­
peria l Highway , B r e a , C A 9 2 6 2 1 . 

T h e c h a n g i n g medica l consc iousnes s has 
left m a n y ques t ions for the or thot ic and 
pros thet ic profess ional . T h i s paper wil l 
d iscuss the potent ia l avai labi l i ty of n e w 
marke t s for the profess ion as wel l as 
sugges t ing s o m e necessa ry c h a n g e s w e 
wil l need to m a k e to capture our share of 
the marke t . T h e paper wil l d i scuss the i m ­
pact of prefabr ica t ing , the impac t o f o ther 

p a r a m e d i c a l s d o i n g o r tho t i c /p ro s the t i c 
ca re , and address the ques t ion o f profes­
s ional b u s i n e s s c o m p r o m i s e needed to 
make an impac t . 

S t res s i n the M e d i c a l P ro fes s ion , Dr. Nor­
man Spencer, 1963 Turk , S a n Franc i sco , C A 
94115 . 

N o abstract avai lable . 

A l c o h o l i s m : T h e F a m i l y D i s e a s e , Carol A. 
Clayton, C o m m u n i t y P resby te r i an C o u n ­
se l ing Cen te r , 222 Wes t El P in tado R o a d , 
Danvi l l e , C A 94526 . 

A lcoho l i sm affects approximate ly o n e 
out of 10 pe r sons in the U n i t e d Sta tes . Tha t 
pe r son in turn affects the l ives of an aver­
age of four o ther peop le—re la t ives , e m ­
ployers , and fr iends. T h e difference b e ­
tween an alcohol abuse r and an alcohol ic is 
that an abuse r , or p r o b l e m dr inker , k n o w s 
that d r ink ing causes p rob l ems in h i s per­
sonal re la t ionsh ips , j o b , e tc . , and he is able 
to s top the d r ink ing w h e n h e sees the con­
s e q u e n c e s . T h e a lcohol ic , on the o ther 
h a n d , will con t inue to dr ink regardless o f 
the c o n s e q u e n c e s and has great difficulty 
s topp ing . In order to cope wi th this deva­
s ta t ing d i sease , family m e m b e r s take o n 
c e r t a i n su rv iva l ro l e s : e n a b l e r , h e r o , 
scapegoat , masco t , and lost ch i ld . T h e per­
son mos t affected is the spouse , called the 
co-a lcohol ic , or the enab le r . As the d i sease 
p rogresses , the co-a lcohol ic ' s b e h a v i o r 
changes drastically. W h i l e the alcoholic is 
in denia l abou t h i s p rob lem wi th dr ink ing , 
the co-a lcohol ic is b e c o m i n g m o r e fearful, 
resentful , he lp less , and p reoccup ied wi th 
the a lcohol ic ' s d r ink ing . Bo th par tners ex­
h i b i t depress ion as wel l as phys ica l and 
emot iona l de ter iora t ion. T h e spi ra l ing de­
s t ruct ion can b e reversed once the family 
b e g i n s t rea tment and the alcoholic is mot i ­
va ted to abs t a in from dr ink ing . 

A l c o h o l i s m : T h e Impac t on the Corpora­
t ion , William B. Smith, CO., Kn i t -R i t e , 



Inc . , 2020 Grand A v e n u e , P .O. Box 2 0 8 , 
Kansas City, M O 6 4 1 4 1 . 

N o abst ract ava i lab le . 

Burnout in Orthot ics a n d Prosthet ics , Jo­
seph Wanchik, CO., O.T.R., Rehab i l i t a t ion 
Ins t i tu te , I nc . , 261 M a c k B lvd . , Det ro i t , M I 
4 8 2 0 1 . 

T h e or thot is t /pros thet i s t is a care-giver 
w h o spends a s ignif icant a m o u n t of t ime 
deal ing w i t h the phys ica l and emot iona l 
p rob l ems o f h i s c l ien ts . T h e results o f h i s 

work mus t not on ly satisfy the c l ient , bu t 
also the rehab i l i t a t ion t eam, third-party 
i n s u r a n c e c a r r i e r s , a n d g o v e r n m e n t a l 
agenc ie s . T h i s in tens i ty of i nvo lvemen t 
and the s tress p roduced in p rov id ing 
qual i ty or thot ic /pros the t ic service can lead 
to bu rnou t . T h i s cond i t i on is contrary to 
g e n u i n e ca r ing c o m m i t m e n t , creat ivi ty, 
a n d en thus i a sm normal ly d isp layed b y 
m e m b e r s o f th i s profess ion. T h i s paper 
wil l inc lude a d i scuss ion o f the s y m p t o m s 
of bu rnou t , the factors l ead ing to it , a n d 
s o m e m e t h o d s o f cop ing w i t h th is cond i ­
t ion . 



Reviews 

Home Care for the Chronically III or Disabled-
Child, Monica Loose Jones , Harper & Row 
Publ i she rs Inc . , 10 Eas t 53rd Street , N e w 
York, N e w York 10022 . P a p e r b o u n d , 305 
pages , i ndex ; $ 1 2 . 9 5 . 

The title of this book describes its con­
tents perfectly. It even con ta ins a chapter 
about dea l ing wi th death. M u c h of the 
b o o k therefore , is b e y o n d the purv iew of 
this review. It does con ta in mater ia l about 
adapt ive e q u i p m e n t , or thot ics , and pros­
the t ics . Cons ide r ing this por t ion o f the 
book, it would seem that it would be appro­
priate and useful for a parent or other care­
taker. 

A prac t i t ioner heavi ly involved wi th 
such chi ldren migh t well f ind it wor th 

read ing so as to learn m o r e abou t the 
p rob l ems encoun te red b y the chi ld and its 
parents . Fur ther , he migh t wel l w i s h to 
have it avai lable in the office as a resource . 

T h e informat ion abou t or thot ics and 
pros the t ics is general in na ture and, w h i l e 
n o n - c o n t r o v e r s i a l , s o m e p r a c t i t i o n e r s 
m igh t br is t le abou t some of the mater ia l . 
A n in formed c o n s u m e r that is ready to 
ques t ion and c o m m e n t freely is not neces ­
sari ly one w i t h w h o m all pract i t ioners are 
comfor tab le . T h e process i s , howeve r , 
necessa ry and wel l wor thwhi l e . T h i s b o o k 
could well serve as an adjunct to the pro­
cess o f s i t t ing d o w n and d i scuss ing the use 
of an or thos i s or p ros thes i s w i th the family. 

Char les H. P r i tham, C .P .O . 



Reader's Forum 

The following letters and responses refer to 
articles recently published in Or thot ics and 
Pros the t ics . After receiving the letters from 
our readers, we felt that it was both enlight­
ening and in the interest of fairness to give the 
authors an opportunity to respond. We en­
courage other readers who have comments, 
questions, additional information, or criti­
cisms to write to Editor, Or tho t i c s and Pros ­
the t ics , American Orthotic and Prosthetic 
Association, 717 Pendleton Street, Alexan­
dria, VA 22314. 

The first letter concerns an article entitled, 
"Experience with the Scandinavian Flexible 
Socket," Vol. 39, No. 2, Summer, 1985, by 
Charles H. Pritham, C.P.O., Carlton E. Fil­
lauer, C.P.O., and Karl Fillauer, C.P.O. The 
response is from Mr. Pritham. 

Dear Edi tor , 

I have read w i t h in teres t your recent arti­
c le , " E x p e r i e n c e w i th the Scand inav ian 
Flex ib le S o c k e t , " V o l u m e 3 9 , N o . 2 , 1 9 8 5 . 

T h e authors have g iven a c lear explana­
t ion of the ind ica t ions for and fabr icat ion 
o f th is popular t e c h n i q u e . T h e background 
in format ion they ci ted conf i rms that n e w 
mater ia l s often m a k e old ideas wor thwhi le . 

I no t i ced that their i l lustrat ions used 
exoskele ta l p ros theses to expla in the fabr i ­
ca t ion . It i s o b v i o u s that hea t d i ss ipa t ion 
and proprioception would be at their maxi­
mum using this type of prosthesis. 

In our laboratory in M i n n e a p o l i s , w e are 
r eques ted to apply foam covers to endoskeletal pros theses w h i c h have the S F S 
style socket . T h i s amoun t s to a fair a m o u n t 
of extra work, in that in order to have access 
to the pros thes i s for serv ice , a r emovab le 
cover is n e e d e d w h i c h still p rovides cosmesis. Tha t general ly m e a n s cover ing the 
socket w i th the foam cover . A l amina ted 
s leeve to w h i c h the cover is b o n d e d is fab­
r icated over the interface and suppor t strut. 

T h i s process could b e m a d e eas ier if the 
cover s leeve is fabr icated ear l ier in the de­
ve lopmen t of the pros thes i s . Pr ior to re­
m o v i n g and t r imming o f the suppor t strut, 
a cover s leeve could b e fabr icated and 
saved for f in i sh ing . It could b e used as a 

mode l for ho l lowing ou t the cover and then 
t r immed as necessa ry to allow s t re tch ing o f 
the foam. 

U s i n g th i s sys t em of f i t t ing in c o m b i n a ­
t ion w i t h endoskele ta l c o m p o n e n t s leads 
m e to w o n d e r if the insu la t ing effect of the 
cover decreases the amoun t o f hea t d iss i ­
pa t ion or disrupts p ropr iocept ion . A sleeve 
w h i c h is fabr icated late in the process a n d 
c o m e s in direct contact w i t h the f lexible 
interface wou ld cer ta in ly affect s i t t ing and 
changes for musc le expans ion expected 
from th is des ign . 

Is there any data b e i n g kept to compare 
the effects o f e n d o versus exoskeletal 
p ros theses and thei r effects on the benef i t s 
o f this f i t t ing t e c h n i q u e ? 

Sincere ly , 
Larry Mot t , Di rec tor 
O t to Bock Central F a b . Dept . 
M i n n e a p o l i s , M i n n e s o t a 

Dea r Edi tor , 

T h a n k you for the oppor tun i ty to re­
s p o n d to Larry Mot t ' s let ter of Augus t 28.I 
have d i scussed the let ter w i th Carl ton Fi l­
lauer, C.P.O., and Robert Gilley, C.P., who 
is in charge of ou r pros the t ics central fabri­
ca t ion depar tment . 

M r . Mot t in h i s let ter ra ises a n u m b e r of 
in te res t ing ques t ions and his sugges t ion 
abou t l amina t ing the inner sleeve (to b e 
appl ied to the soft foam cover) pr ior to 
t r i m m i n g of the frame is wel l wor th con­
s ide r ing , i f you use a r ig id lamina ted i nne r 
s leeve to re inforce the cover . 

It has b e e n R o b e r t Gi l ley ' s pract ice for 
qu i t e a few years to reinforce foam covers 
w i t h a layer of cot ton s tockinet te g lued in ­
s ide the proximal cover w i th contact ce ­
m e n t . T h e resul ts as repor ted b y our central 
fabr ica t ion cus tomers have b e e n qu i t e 
s a t i s f a c t o r y . T h i s t e c h n i q u e is u s e d 
w h e t h e r the p ros thes i s is endoskele ta l or 
exoskele ta l , S . F . S . o r conven t iona l . 

W e have no t kep t records o f endoskele ta l 
o r exoskeletal cons t ruc t ion and the effects 
of the two on the benef i t s to b e accrued 
from the S . F . S . I k n o w that ampu tee s report 



that S . F . S . sockets are cooler than conven­
t ionally const ructed socke ts , and the l ikely 
explana t ion for th is is the difference in wall 
th ickness and p re sumab ly a difference in 
hea t t ransmi t t ing abil i ty. Qu i t e frankly, 
this p h e n o m e n o n puzzles m e , for, as I un­
ders tand it, b y far and away the m o s t ef­
fect ive m e a n s of surface cool ing in the 
h u m a n b o d y is evapora t ion o f perspi ra­
t i o n — a factor unaffected b y wall th ickness 
and the p resence or a b s e n c e o f a foam 
cover . M y personal op in ion is that any 
differences in coolness results from psy­
chologica l factors (a p l acebo effect) , a fact 
that I never wou ld sugges t to a pat ient . If 
they are cooler and more comfor table for 
wha teve r reason , then more power to 
them! 

Sincere ly , 
Char les H. P r i tham, C .P .O . 
Technica l Coord ina to r 
Durr-Fi l lauer Medica l , Inc . 

Or thoped ic D iv i s ion 
Cha t t anooga , T e n n e s s e e 

The second letter refers to "Orthoses and 
the Dynamic Knee: A Basic Overview," Vol. 
39, No. 2, Summer, 1985, by Carrie Louise 
Beets, C.O., Frank Clippinger, M.D., Patri­
cia E. Hazard, CO., and David W. Vaughn, 
C.P.O. We asked Ms. Beets to respond. 

Dear Edi tor , 

In reference to the article entitled "Ortho­
ses and the D y n a m i c Knee : A Bas ic Ove r ­
v i e w , " w h i c h appeared in Orthotics and 
Prosthetics, Vo lume 3 9 , N u m b e r 2 , pp . 
3 3 - 3 9 , i t shou ld b e no ted that the T K S or­
thos i s referred to o n pg. 36 is improper ly 
desc r ibed . 

1. T K S is an ac ronym for Three -way 
K n e e S tab i l ize r , and , 

2 . carr ies a reg is te red t rademark w h i c h 
w a s omi t t ed in the reference on pg. 36 
(a l though proper ly ind ica ted on the 
chart on pg. 39) yet , Teufel w a s l is ted 
as a regis tered t rademark , wh ich is 
incorrect . 

3. T h e des ign descr ip t ion is incomple te , 
e .g. , the proximal anter ior b a n d is 
pivotal ly a t tached, as is the poster ior 
band . 

4 . T h e ind ica t ions for the T K S or thos is 
l i s ted o n the chart o n pg. 39 are in­
comple te , i . e . , the T K S or thosis pro­
v ides AP, collateral l igamentous , recurvatum, and varus /valgus control , 
in addi t ion to those l isted on the 
chart . 

P lease no te that th i s or thos is was de­
ve loped at the R I R M - N Y U M C , * to w h i c h 
n o reference has b e e n m a d e . I would re ­
q u e s t tha t the a b o v e in fo rmat ion b e 
b rough t to the a t tent ion o f your readers . 

S incere ly , 
H .R . L e h n e i s , P h . D . , C P O 
Direc tor , Or tho t ics & 

P r o s t h e t i c s — R I R M 
N Y U M C 
N e w York, N e w York 

Dear Edi tor , 

For the prac t i t ioner w h o does not pro­
vide knee o r thoses o n a f requent ba s i s , the 
recent proliferat ion of avai lable or thot ic 
des igns for m a n a g i n g the knee can b e 
frustrating and confus ing . T h e article 
" O r t h o s e s and the D y n a m i c K n e e : A Bas ic 
O v e r v i e w " w a s wr i t ten as an or ienta t ion 
to the more c o m m o n knee in jur ies en­
coun te red in an or thot ics pract ice . The 
au thors ' in tent w a s to p resen t a logical 
m e t h o d o f de te rmin ing the or thot ic de­
s ign n e e d s of a pa t ien t ba sed on the b i o ­
mechan ica l defici t induced b y an ana­
tomical injury. O r t h o s e s inc luded in the 
art icle w e r e p r e s e n t e d as ca tegor ica l 
examples . Therefore , the h is tory and de­
ve lopmen t o f ind iv idua l or thoses w a s no t 
inc luded . Dr . L e h n e i s ' expecta t ion that 
s ingular preference should have b e e n 
g iven to the or thos is w i t h w h i c h he is as­
soc ia ted s e e m s inappropr ia te . 

T h e chart p rov ided at the close o f the 
article l i s ted the T K S or thos is as p rov id ing 
M - L s tabi l i ty and recurvatum control . T h e 
ind ica t ions l is ted were based on avai lable 
literature. The manufacturer's brochure 
l ists ind ica t ions for the T K S as genu recur­
va tum and va lgum/varum, w i th M - L sta­
b i l i ty m e n t i o n e d in their more deta i led 
explana t ion , and no m e n t i o n of valgum/ 
varum. T h e authors in terpre ted the val-

*Rusk Institute of Rehabilitation Medicine—New 
York University Medical Center. 



gum/va rum aspect to b e the M - L s tabi l i ty 
d i scussed b y the manufacturer . It was felt 
that due to the ex t remely shor t lever a rm in 
the T K S system, the orthosis was not 
i n t ended to a t tempt control o f significant 
dynamic va lgum/varum. Fur thermore , in 
spi te o f Dr . L e h n e i s ' asser t ions , the m a n ­
ufacturer 's informat ion does no t include 
c l a ims to p rov id ing an te r io r contro l . 
L i k e w i s e , ne i the r i s any reference m a d e to 
the T K S prov id ing collateral l i gamentous 
control . 

T h e o m i s s i o n in the descr ip t ion of the 
T K S o f the proximal anter ior b a n d as 
p ivo t ing w a s an edi tor ia l overs ight a n d 
the authors do apologize for the error . T h e 
pho to inc luded in the article d id clearly 
s h o w the p rox ima l p ivo t i ng an te r io r 
b a n d . 

A s s tated in the art icle, the or thot ic de­
s igns a n d thei r i n t ended appl ica t ions 
were categorical in or ien ta t ion . C o n ­
t inued i m p r o v e m e n t s in exis t ing des igns 
as wel l as the m a n y n e w des igns b e c o m i n g 
avai lable m a k e p rov id ing an exhaus t ive 
ove rv iew o f avai lable knee or thoses and 
the i r ind ica t ions p roh ib i t ive , no t to m e n ­
t ion outda ted , b y the t ime o f actual publ i ­
ca t ion . 

Carr ie L . B e e t s , C . O . 
Unver s i ty o f V i rg in i a Dept . 

o f Pros the t ics & Or thot ics 
Char lo t tesvi l le , V i rg in i a 

The incorrect use of the trademark and 
inadvertent omission of same was in error. 
O r t h o t i c s a n d P ros the t i c s regrets the 
error.—Ed. 



C D . Denison 

Two Poster Cervical Collar 
The C D . DENISON T W O POSTER CERVICAL COLLAR was o r ig ina l l y des igned as a post -

cervical fus ion or thosis . 

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

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

p r o v i d e d w i t h f lexible-straD type connec to rs . 

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

C D . DENISON T W O POSTER 

CERVICAL C O L L A R , n o t on l y as a post -

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

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

pos i t i on ing con t ro l is desi rable. 

The C D . DENISON T W O POSTER 

CERVICAL COLLAR w i t h thorac ic 

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

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

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

cervical and uppe r thorac ic spine. 

C D . D e n i s o n O r t h o p a e d i c A p p l i a n c e C o r p . 
220 W. 28th STREET • BALTIMORE, MD 21211 • (301) 235-9645 

The C D . D e n i s o n T w o Poster Cervical Co l la r is avai lable 
t h r o u g h y o u r local o r tho t i s t o n request. 



J J TWO-POST ORTHOSIS for stabilizing 
^gL*t cervical and upper thoracic regions. 

Spinal Orthoses are our only product. They are only 
available through ethical d ispensing orthotists. Because 
of this we have the motivation and the skill to provide 
you with the highest quality orthoses possible for max­
imum acceptance by your doctors and patients. And we 
back you up with 24-hour delivery of your prescript ion 
orders anywhere in the country. Plus, we have a price 
structure to make our service 
your most profitable way to 
fill prescriptions. Florida Brace 
Corporation, P.O. Box 1 2 9 9 , 
Winter Park. Florida 3 2 7 8 9 . 

Florida 
Brace 
Corporation 



Classified Ads 
In order to properly calculate the number of words in (and the cost of) a classified advertisement according to the method used by 
AOPA, the advertiser should do the following. Add up every character in the ad, including commas, hyphens, etc. Divide the sum 
by five (we consider a word to consist of 5 characters) to find the total number of words. Then figure the cost based on these rates: 
MEMBERS—first 30 words $32.00. Each additional word $1.50. NON-MEMBERS—first 30 words $78.00. Each additional word 
$4.00. NON-MEMBER INDIVIDUALS looking for a position—a flat rate of $45.00 for 40 words (or 200 characters). Responses to 
AOPA Box numbers are forwarded unopened free of charge. Advertisements are to be paid in advance. Checks should be made 
payable to AOPA. Send to AOPA, 717 Pendleton Street, Alexandria, VA 22314. No classified ads will be taken by phone. Deadline is 
1st of the month preceding month of issue. 

O R T H O T I C O R O R T H O T I C - P R O S -
T H E T I C T E C H N I C I A N — I m m e d i a t e 
o p e n i n g in a modern fac i l i ty—located in 
the Denve r , Colorado area. Compe t i t i ve 
salary, excel lent benef i t s . Rep l i e s conf i ­
dent ia l . Contac t : 

Rona ld Eng lande r 
Aurora O r t h o p e d i c s , Inc. 
700 A Bi l l ings Street 
Aurora , C O 80011 
(303) 344-9577 

I m m e d i a t e opening for experienced C P O 
for m o d e r n facil i ty to m a n a g e or for pos s i ­
b le par tnersh ip . Rep ly to Pe te Al len , B i r ­
m i n g h a m L i m b & Brace C o . , 3020 4 th Ave­
n u e Sou th , B i r m i n g h a m , A L 35233 . 

Smal l P & O Faci l i ty for Sale in des i rab le 
col lege town . Wi l l cons ide r par tnersh ip 
offer from C P O . Gal la t in Pros the t ics , 103 
C o m m e r c i a l Dr ive , B o z e m a n , M T 59715 ; 
(406) 586 -8386 . 

Orthotic/Prosthetic 
Opportunities 

Howard A. Rusk Institute Of Rehabilitation Medicine 
M A N A G E R : Bachelor's degree and certification in Orthotics and/or Prosthetics with 
minimum 3-5 years experience required to be responsible for daily operations of Depart­
ment including clinical, research and lecture assignments. Supervisory ability essential. 
C E R T I F I E D P R O S T H E T I S T : For research project in the design and development 
of AK prosthetics as well as some clinical assignments. CP required. 
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 : Duties include clinic attendance, 
supervision of OP Technicians and related duties. Certification in Orthotics and/or Pros­
thetics required. 
S R . O / P T E C H N I C I A N : High school grad with minimum 4 years experience 
required to be responsible for technical aspects of laminating, molding and finishing O/P 
devices. 
We offer excellent salaries and benefits including FREE NYU TUITION. Send resume or 
call: Joan Harmon, Personnel Department, NYU Medical Center, 317 E. 34th Street, 7th 
Floor, New York, NY 10016 . (212) 340-6661 . 

^ ^ ^ ^ New York University 
Medical Center 
An Affirmative Action/Equal Opportunity Employer M/F 



CERTIFIED 
PROSTHETIST ORTHOTIST 

U n i v e r s i t y o f W i s c o n s i n - H o s p i t a l & 
C l i n i c s , a n i n t e r n a t i o n a l l y r e c o g n i z e d 
m a j o r m e d i c a l c e n t e r , l o c a t e d i n M a d i s o n , 
W i s c o n s i n i s s e e k i n g a D i r e c t o r fo r i t s 
O r t h o t i c s D e p a r t m e n t . 

T h i s p e r s o n w i l l b e r e s p o n s i b l e f o r c o m ­
p l e t e o r t h o t i c m a n a g e m e n t o f p a t i e n t s , 
t r a i n i n g a n d s u p e r v i s i n g o f t e c h n i c i a n s 
a n d c o n d u c t i n g i n s e r v i c e a n d l e c t u r e s t o 
o t h e r m e d i c a l p e r s o n n e l i n a n d o u t s i d e 
t h e f a c i l i t i e s . T h e p o s i t i o n o f f e r s e x c e l ­
l e n t w o r k i n g c o n d i t i o n s , n e w e q u i p m e n t 
a n d a n e v e n t u a l o p p o r t u n i t y to e x p a n d 
i n t o p r o s t h e t i c s . 

Q u a l i f i e d p e r s o n s m u s t h a v e a B a c ­
c a l a u r e a t e d e g r e e w i t h c e r t i f i c a t i o n i n 
o r t h o t i c s o r p r o s t h e t i c s , p r e f e r a b l y b o t h ; 
a d m i n i s t r a t i o n a n d s u p e r v i s o r y e x p e r i ­
e n c e ; a n d a m i n i m u m o f 2 -3 y e a r s o f c l i n ­
i c a l e x p e r i e n c e . M a r k e t i n g a n d t r a i n i n g 
e x p e r i e n c e d e s i r e d . C o m p e t i t i v e s a l a r y 
a n d e x c e l l e n t b e n e f i t s . S e n d r e s u m e to : 

k James McCormick, Administrator 
Rehabilitation Center 

DIRECTOR OFi 
ORTHOTICS/ H 
PROSTHETICS 

Modern 150-bed rehabilitation and research 
center located in Westchester County (25 miles 
from Manhattan) seeks director-level certified 
Orthotist or certified Orthotist/Prosthetist with 
proven supervisory experience to work with 
dedicated staff. Minimum 5 years experience 
with orthotic and prosthetic appliances essen­
tial. Bachelor's degree preferred. Must be 
patient-care oriented. We offer an excellent 
salary and benefits package. Send resume to: 
Personnel Dept., THE BURKE REHABILITA­
TION CENTER, 785 Mamaroneck Ave., White 
Plains, N.Y. 10605. Equal Opportunity Em­
ployer m/f. 

The Burke 
k Rehabilitation^ & 

i&SL ( enter 

I M M E D I A T E 
M A N A G E M E N T P O S I T I O N 

D I R E C T O R O F O R T H O T I C S , needed to 
m a n a g e a p rogress ive , innova t ive or thot ic 
facility in O h i o . A s s u m e all m a n a g e m e n t 
and pa t ien t care respons ib i l i t i e s . A n ex­
cellent c o m p e n s a t i o n and profit shar ing 
package provided . S e n d resume to: A O P A 
Box 110485 , 717 Pend le ton St ree t , Alexan­
dria , VA 22314 . 

Cert i f ied O r t h o t i s t — P r o g r e s s i v e P r o s ­
thet ic and Or tho t ic C o m p a n y has i m m e d i ­
ate o p e n i n g . Du t i e s inc lude pat ient m a n ­
agemen t , cl inical work and fabr icat ion. E x ­
cel lent benef i t s . S e n d r e s u m e and salary 
r equ i r emen t to: Artificial L i m b Profes­
s iona ls , Inc . , P.O. Box 1884, Brunswick , 
G A 3 1 5 2 1 . 

C E R T I F I E D P R O S T H E T I S T : p rogress ive 
office in M i d w e s t t own wi th popula t ion o f 
100 ,000 . Compe t i t i ve salary and addi t ional 
benef i t s . In te res ted appl icants s end res­
u m e to: A O P A Box 110385 , 717 Pendle ton 
St ree t , Alexandr ia , VA 22314 . 

F O R S A L E : Lucra t ive Pros the t ics -Or thot ic 
B u s i n e s s for sale in Florida. Reply to: 
A O P A Box 10585 , 717 Pendle ton Street , 
Alexandr ia , VA 22314 . 

C E R T I F I E D O R T H O T I S T 
Oppor tun i ty for exper i enced pract i t ioner . 
Mus t have ability to work closely wi th phy­
s ic ians and direct technical staff. M o d e r n 
profess ional off ice. Excel lent potent ia l for 
aggress ive indiv idual to grow wi th firm 
hav ing offices in N e w York a n d Colorado . 
At t ract ive upsta te N e w York c o m m u n i t y 
w i th access to sk i ing , hunt ing , f i sh ing . 
Contac t : 

J o h n Tyo 
Or tho t i c and Pros the t ic Assoc ia te s 
550 Har r i son Street 
Syracuse , N Y 13202 
(315) 4 7 2 - 5 2 0 0 

O h i o F a c i l i t y E x p a n d i n g — I m m e d i a t e 
o p e n i n g s for any three o f C P O ' s , C P ' s , 
C O ' s , or Board E l ig ib l e . Excel lent benef i t s . 
Salary nego t i ab le . Reply to: S h a m p Pros­
thet ic Or tho t ic Cen te r , 3090 Wadswor th 
R o a d , Nor ton , O H 4 4 2 0 3 ; (216) 825 -5350 . 



C P O , C O , O / P Technic ian 
Dallas IFort Worth 

C o m e j o i n our profess ional staff. Excel lent 
oppor tun i ty to interact w i th phys ic i ans 
and o ther hea l th profess ionals . W e offer a 
nea t and c lean e n v i r o n m e n t w i th secur i ty 
and superb benef i t s . 

Techn i c i ans mus t pos se s s excellent skills 
in b o t h or thot ic and pros the t ic fabr icat ion. 

Please s end r e s u m e w i t h salary requ i re ­
m e n t s to: 

J o h n G. Cra ig , C P O 
M F A M a n a g e m e n t 
3600 Gas ton A v e n u e , Su i t e 123 
Dal las , T X 75246 
1-214-827-2026 

U N I V E R S I T Y I N S T R U C T O R 
P O S I T I O N A V A I L A B L E 

T h e Unive r s i ty o f Texas Pros the t ics and 
Or tho t i c s P rogram in Dal las i s s e e k i n g a 
full t ime instructor . App l i can t m u s t pos ­
sess a baccalaurea te degree a n d b e cer t i f ied 
in b o t h pros the t ics and or thot ics . Salary 
wil l b e c o m m e n s u r a t e w i th exper ience . E x ­
cel lent benef i t package . T h e Un ive r s i ty is 
an Equa l Oppor tun i ty Employe r . Rep l i e s 
wil l b e conf ident ia l . P lease send r e sumes 
to: 

Bruce P. McCle l l an , C P O 
Unive r s i ty of Texas 
Pros thet ics and Or tho t i c s P rogram 
6011 Harry H i n e s , Sui te 555 
Dal las , T X 75235-9091 

The following statement is published in accordance 
with USPS requirements (39 U.S.C. 3685). 

Orthotics and Prosthetics, a quarterly journal 
published four times yearly by the American 
Orthotic and Prosthetic Association, 717 Pen­
dleton Street, Alexandria, VA 22314, was avail­
able in 1985 at subscription rates of $24.00, 
$28.00, and $48.00 annually. The publication 
number is 412-420. The publisher, known of­
fice of publication, and general headquarters of 
the publisher—the American Orthotic and 
Prosthetic Association—are located at 717 Pen­
dleton Street, Alexandria, VA 22314. The Editor 
is Lawrence R. Lange, CPO, c/o Orthotics/ 
Prosthetics Department, Shriners Hospital for 
Crippled Children, 8400 Roosevelt Boulevard, 
Philadelphia, PA 19152. The Managing Editor 
is Christopher R. Colligan, 717 Pendleton 
Street, Alexandria, VA 22314. Full name and 
address of the owner of Orthotics and Prosthet­
ics is the American Orthotic and Prosthetic As­
sociation, 717 Pendleton Street, Alexandria, VA 
22314. 

The average number of copies printed each 
issue for the past volume year was 4,112. Of 
these, 3,414 were distributed through mail 
subscription, and an average of 135 were dis­
tributed by other means, for an average total 
distribution of 3,549. An average of 563 copies 
were left over, used as office copies, or unac­
counted. For the issue nearest the filing date 
(Vol. 39, No. 2), 3,900 copies were printed; of 
these, 3,596 were distributed through mail 
subscr ipt ions , and 219 were distr ibuted 
through other means. A total of 3,815 were 
distributed, leaving 85 copies left over or for 
office use. 

I certify that the statements made by me 
above are correct and complete. 

Christopher R. Colligan 
Managing Editor 
September 27, 1985 



Poor Plastic 
Syndrome? 

For Orthotic/Prosthetic grade sheet materials 
that °make it and make it right" call Maramed 
Precision toll free today 1 800 327 5830. 
Superior Quality Plastics at a reasonable price. 
Consistency for today and tomorrow. 

Homo-Polymer-Polypropylene 
Co-Polymer-Polypropylene 
Low Density Polyethylene 

Maramed Precision Corporation 
2480 West 82nd Street 
Hialeah, Fl. 3301=6 
(305) 82 3 8300 
Telex 6811391 Maramed MIA 

\ 



Orthotics and Prosthetics, the Journal of AOPA 
Announces: 

D i s c o u n t B u l k G i f t S u b s c r i p t i o n R a t e s 

f o r a l l A O P A - M e m b e r F i r m s 

• Save up to 5 0 % off the regular subscript ion price . 

• O p t to either have the extra copies sent to you or directly to those you des ignate . 

• Use the extra copies to disseminate technical information to colleagues, phys ic ians , and 
m e m b e r s of your rehabilitation team. 

• Use as gifts, and strengthen the relationships y o u work to develop wi th doctors a n d other 
firms. AOPA will notify the recipient that y o u h a v e purchased the gift for them. 

Discounts apply to orders of more than 5 ONLY 

T w o ways to save — $ 1 2 . 0 0 each per annual subscript ion, plus shipping, to send all copies 
to your firm. 

$ 1 8 . 0 0 each per annual subscript ion. A O P A will mail directly to the 
recipient(s) y o u des ignate . 

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

A d d r e s s 
Zip Phone 

r j P lease s tart m y subscr ip t ion for ( m u s t b e m o r e t h a n 5 for d i s c o u n t ) gift copies . 

• A . Send the order to m y address . Enclosed is m y check, for $ 1 2 . 0 0 per subscript ion, 
m a d e payable to AOPA. I unders tand I will be billed for shipping. 

OR 

r - | B . Send the order to the name(s ) and address(es) I've listed (at tached) . Enclosed is m y 
check, for $ 1 8 . 0 0 per subscript ion, m a d e payable to AOPA. Please enclose a card 
announcing m y gift to the recipient . 

M a k e all checks payab le to A O P A . 

S e n d to: Orthotics and Prosthetics Bulk Subscr ip t ions 
A O P A Nat iona l H e a d q u a r t e r s 
7 1 7 Pend le ton Street 
A l e x a n d r i a , VA 2 2 3 1 4 



Index to Volume 39 
LEAD AUTHOR 
Number 1 
Field, M a r t h a , M . S . 
The Development of a New Interface, pp. 
7 0 - 7 3 

Goldberg , Richard T., E d . D . 
New Trends in the Rehabilitation of Lower 
Extremity Amputees, p p . 2 9 - 4 0 

Hittenberger , Drew, C.P. 
with Putzi, Robert, C.P.O. 

A Laminated Ultralight Prosthesis, pp . 4 1 - 4 6 

M a t h u r , B .P . , L t . C o l . , M . S . , M.Phi l . ( U K ) 
Quadruple Hip Joint Calipers for Extensive 
Neuromuscular Disorders, p p . 7 4 - 7 6 

P r i t h a m , Charles H . , C .P .O. 
with Fillauer, Carlton, E., C.P.O. 

Contemporary Trends in the Orthotic Man­
agement of Legg-Calve-Perthes Disease, pp. 
6 2 - 6 9 

R u b i n , Gustav , M . D . , F A C S 
with Dixon, Malcolm, M.A., R.P.T. 

Fischer, Erich, C.P. 
Lower Extremity Amputation Problems: 
Etiology, Manifestations and Prevention, p p . 
4 7 - 6 1 

V a r n a u , Dav id , C . P . O . 
with Vinnecour, Keith E., C.P.O. 

Luth, Monalee 
Cooney, David F., R.P.T, C.P.O. 

The Enhancement of Prosthetics Through 
Xeroradiography, p p . 1 4 - 2 8 

Number 2 
Beets , Carrie Loui se , C O . 
with Clippinger, Frank, M.D. 

Hazard, Patricia E., CO. 
Vaughn, David W., C.P.O. 

Orthoses and the Dynamic Knee: A Basic 
Overview, pp . 3 3 - 3 9 

B u r r o u g h , S tephen F . 
with Brook, Judith A. 

Patterns of Acceptance and Rejection of 
Upper Limb Prostheses, p p . 4 0 - 4 7 

Caldwel l , Rober t R . 
A New Myoelectric Below-Elbow Prosthesis 
for Infants, p p . 7 2 - 7 4 

Davis , L o c k e , C . P . O . 
An Alternate System for Locking the Knee 
Joint: A Case Study, p p . 6 1 - 6 4 

Hirschberg , Gera ld G . , M . D . 
with Johnson, Stewart, CO. 

McEveney, Patricia, M.D. 
Dinin, Rebecca M., B.S. 

Case Report: Use of Rib Compression Belt for 
Pain in Osteoporosis, p p . 75-77 

Loss ing , Wal lace W. , C O . 
A New Effective Means for Supine, Home 
Cervical Traction, p p . 5 2 - 6 0 

Nancekive l l , Wi l l iam D . , C O . ( C ) 
The "Orthotic Arm": A Case Report, p p . 
6 5 - 7 1 

Pr i tham, Charles H . , C .P .O. 
with Fillauer, Carlton E., C.P.O. 

Fillauer, Karl, C.P.O. 
Experience with the Scandinavian Flexible 
Socket, p p . 1 7 - 3 2 

Sinclair , Wi l l i am F . , C .P .O. 
with Maale, Gerhard E., M.D. 

Springfield, Dempsey S., M.D. 
Distal Femur Rotation-Plasty Prosthesis, p p . 
4 8 - 5 1 

Number 3 
Britel l , Cather ine , M . D . 

with Hayes, John, C.P. 
Sherbon, Randy 
Williams, Mar go, CO. 

The Denver "T" Ankle-Foot Orthosis: A 
Unique Orthotic Approach in Selected Hemi-
plegic Patients, p p . 2 6 - 2 9 

Brudny , Joseph , M . D . 
New Orthosis for Treatment of Hemiplegic 
Shoulder Subluxation, p p . 1 4 - 2 0 

Davidson , M . R . , D . P . M . , F . A . C . F . S . 
with Quint, Richard, B.S. 

Tuli's—A Dynamic Heel Cup Which Effec­
tively Reduces the Shock of Heel Strike, p p . 
3 5 - 4 0 



Fil lauer, Kar l , C .P .O. 
The Open Back Ring Halo Orthosis, pp . 
2 1 - 2 5 

Imler , Clarence D . , C P . 
Imler Partial Foot Prosthesis: IPFP—"The 
Chicago Boot," pp. 5 3 - 5 6 

Mathur , B . P . , Lt . Col . 
with Piplani, C.L., Brig 

Majid, M.A., Lt. Gen., V.S.M. 
A New Approach to the Symes Amputation 
and Its Prosthesis, pp . 4 7 - 5 2 

Michel i , Lyle J . , M . D . 
The Use of the Modified Boston Brace System 
(B.O.B.) for Back Pain: Clinical Indications, 
pp . 4 1 - 4 6 

Smith , Herber t , B . S . , M . B . A . , C P . 
with Stang, Paul £., B.S., PA-C 

A New Bed-Frame Device to Minimize Halo 
Malalignment, pp . 3 0 - 3 4 

Young, Robert D . , B . S . , E d . , C P . 
A Case Study: Functional Positioning Toe 
Restoration, pp . 5 7 - 5 9 

Number 4 
Berger , N o r m a n , M . S . 

with Fishman, Sidney, Ph.D. 
Krebbs, David, M.A. 
Webb, William, B.S. 

The Application of ISNY Principles to the Be­
low-Elbow Prosthesis, pp . 1 6 - 2 0 

Faulkner , Virgi l W. , C .P .O. 
with Currie, Donald M., M.D. 

Keene, Debbie, O.T. 
Friedman, Richard N., Ph.D. 

A Breath Activated Switching Mechanism for 
the Electric Powered Prehension Orthosis: 
Design and Fabrication, pp . 2 9 - 3 9 

H e d m a n , Glenn E . , B . S . B . E . , M . E . M . E . 
with Yasukawa, Audrey Y., M.O.T., 

O.T.R.IL. 
An Adjustable Writing Device for Use With a 
Definitive Wrist Hand Orthosis, pp . 4 0 - 4 3 

K a u f m a n , W a y n e Al len, B . S . 
with Lunsford, Thomas R., M.S.E., CO. 

Lunsford, Brenda Rae, M.S., R.P.T. 
Lance, Larrie L., Dr.Ph. 

Comparison of Three Prefabricated Cervical 
Collars, pp . 2 1 - 2 8 

M a d d e n , Michael 
The Flexible Socket System as Applied to the 
Hip Disarticulation Amputee, pp . 4 4 - 4 7 

Showers , David C , C .P .O. 
The "Overlap" Bisectional Forming Tech­
nique in Orthotics (Technical Note), pp . 
4 8 - 5 4 

Wallace , Sidney, M . D . 
with Madigan, Robert, M.D. 

Wasserman, Jack, Ph.D. 
Fillauer, Carlton, C.P.O. 
Fillauer, Karl, C.P.O. 

Low Profile Contoured Ring, pp . 1 3 - 1 5 

H o t Air t o 6 0 0 ° C . 

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

Call or write for free brochure 47AOP. 
br ian r. w h i t e c o m p a n y , inc . 
313 henry station road 
ukiah. ca 95482-9990 
(707) 462-9795 

distributor's inquiries invited 

one industrial way w., bide, e 
eatontown. nj 07724-9998 
(201) 544-1212 
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R e g u l a r S u c t i o n 
S o c k e t V a l v e 
f o r L a m i n a t i n g . 

S m a l l S u c t i o n 
S o c k e t V a l v e s 
f o r L a m i n a t i n g . 

istinct difference. 
Everything s e e m s to be getting smaller. Comput­

ers, cars and Suction Socket Valves from United 
Sta tes Manufacturing Company. 

Regular size valves will always have a place in 
prosthetic fabrication. But as you use the new Small 
Suction Socket Valves we think you'll find more and 
more applications for them. 

Take, for example, suction sockets for above-
elbow amputations. Or for small above-knee or 
below-knee stumps. Or suction sockets for children. 
They're all excellent applications for a valve that will 
give you more latitude in valve positioning and place­
ment. And for a valve that gives you a better seal 
with both an inner gasket and outer "O" ring. 

All plastic, corrosion resistant Small Suction 
Socket Valves are available for both thermoplastic 
and laminated sockets and may be ordered as either 
a pull type, push type with adjustable leak rate or 
push type with non-adjustable leak rate. And once a 
housing is installed the valves are completely 
interchangeable. 

For added versatility, you may want to install the 
thermoplastic model valve into a plastic laminated 
socket. Now with two flat sides, the thermoplastic 
valve is extremely easy to install, remove and re­
install in either thermoplastic or plastic laminated 
sockets.* 
*NOTE: A 7'8"diameter hole saw with pilot is recommended for 

boring when this procedure is used 

P R O D U C T N U M B E R S 

SMALL SUCTION SOCKET VALVES FOR 
THERMOPLASTICS 
Pull Type —P19-000-0001 
Push Type with Adjustable Leak Rate—P19-000-0002 
Push Type with Non-adjustable Leak Rate—P19-000-0003 

SMALL SUCTION SOCKET VALVES FOR 
LAMINATING 
Pull Type—P19-000-0004 
Push Type with Adjustable Leak Rate—P19-000-0005 
Push Type with Nor>adjustable Leak Rate —P19-000-0006 

TOOLS 
Forming Tool—T13-000-0001 
Valve Key—T15-600-0001 

'^tMM^ K ^ Regular Bunion 
/, V I '-, Socket Valve 

^ — j ^ L d b ^ ^ B tor ThermoplaslH 

Small Suclio 
Socket Valve 
tor Thermoplastic 

Uni ted States M a n u f a c t u r i n g C o m p a n y 
180 N. San Gabriel Blvd., P.O. Box 5030. Pasadena, California 91107 U.S.A. 
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quarterly scientif ic journal providing information relative to the fields of 
or thot ics and prosthet ics . Because o f its u n i q u e place in the l i terature, and its 
recogni t ion wor ldwide , Orthotics and Prosthetics draws articles on the latest 
innova t ions from the heal th care profess ion 's foremost authors. It is an inte­
gral componen t of any rehabi l i ta t ion professional ' s library. 
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paying more attention to 
prostheses cosmetics... 
IPOS successfully * 
pioneered and 
developed a better 
fitting, lightweight 
modular system 
for geriatrics. 

Sure, cosmetics are important and we have never overlooked that 
aspect, but all of our research efforts have concentrated on developing a 
better technology for prostheses fabrication. 

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

IPOS also developed and refined the revolutionary, flexible socket 
cradle. While no prostheses is truly comfortable, we have been able to create 
a technique in fitting AK amputees' prostheses that actually does give a 
greater degree of wearer comfort. 

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

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

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

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

IPOS Gmbh & Co. 
Postfach 1845 
2120 Luneburg 
WEST GERMANY 
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T O : P E R S O N S W O R K I N G IN R E H A B I L I T A T I O N 

F R O M : S I E G F R I E D PAUL, C P O ( E ) , S C I E N T I F I C P R O G R A M C H A I R M A N 

R E : C A L L F O R C O N T R I B U T E D PAPERS F O R T H E 1986 A S S E M B L Y 
S C I E N T I F I C P R O G R A M 

T h e Amer ican Or tho t i c and Pros the t ic Assoc i a t i on ' s 900-plus m e m b e r s h i p con­
sists of firms involved in the des ign , manufacture , and fit t ing of or thoses and 
pros theses . The p r imary ob jec t ive of AOPA is to p romote h i g h levels of orthotic/ 
pros the t ic pat ient care services to the or thopedica l ly hand i capped . To aid in 
ach iev ing this goal , each year the Assoc ia t ion provides a forum, via its annual 
Nat iona l Assembly , for or thot ics a n d pros the t ics profess ionals to share informat ion 
on the m a n y n e w ideas and/or concepts o f or relat ing to or thot ics /pros the t ics . 
Near ly eve ryone work ing in or thot ics and pros the t ics in the U n i t e d S ta tes a t tends 
the Assembly , a long wi th m a n y profess ionals from abroad . T h e 1986 A s s e m b l y wil l 
be held at Marr io t t ' s Or lando World Center , Or lando , Flor ida, N o v e m b e r 4 - 9 , 
1986. 

AOPA invites all in teres ted pe r sons to s u b m i t an abstract(s) for presenta t ion 
dur ing the A s s e m b l y ' s Sc ien t i f ic Program. The subject (s) for the abstract(s) should 
be n e w ideas, t echn iques , devices , and/or research that have a pract ical appl ica t ion 
in or thot ics and pros the t ics or a related field. In teres ted persons are invi ted to 
s u b m i t more than one abstract . Mos t presenters will be g iven 15 minu te s for their 
presenta t ion . 

If you are in teres ted in par t ic ipa t ing in the 1986 Assembly , p lease comple te the 
abstract form on the reverse and return it to the AOPA Nat iona l Headquar te r s no 
later than March 3 1 , 1986. 

D o n ' t hes i ta te ! Do it now and be a part o f one of the major rehabi l i t a t ion educa ­
t ion mee t ings of the year! 

T h a n k you . 

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 
A B S T R A C T G U I D E L I N E S 

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

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

AOPA National Headquarters 
717 Pendleton Street 
Alexandria, VA 22314 
U.S.A. 
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ABSTRACT FORM 
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A U T H O R S : 
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A l e x a n d r i a , V A 2 2 3 1 4 
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THE KNIT-RITE BK STUMP SHRINKERS 

MPSHRINKERS 
T A P E R K N I T 

Full Fashion Like A 
Prosthetic Sock 

To Provide 
Proportioned Compression 

T W O T A P E R S 
Regular and Double 

T W O C O M P R E S S I O N S 
Medium and Heavy 
3 Widths and 
3 Lengths 

U N I Q U E 
C O N S T R U C T I O N 

Made from Avril" rayon 
Lycra/spandex® core yarn. 

Softer, more comfort­
able, easy to put on 

and may be machine 
washed/dried, (Warm 

temperature, no 
bleach). 

The full fashion, taper 
knit, construction in­

sures proportion fit and 
compression, with great­

er pressure distally. Use of 
core construction yarn results 

in a softer fabric, better fit and 
permits stretch over the compression range. The Knit-Rite 
Stump Shrinker better accommodates irregularities and 
may be tailored or altered to meet special fitting problems 

REGULAR TAPER 

PC Pressure 
,_i > 

Widm Fial Meas Toe Top 
P.ts C.r Toe Top Lengin 

2 H P H R N 10 
12 
i j 

Heavy Nam .,\ 3" 5" 9 1 1 13-14 10 
12" 
14 

2 H P . H R N M 0 
12 
14 

Heavy M e d i u m 4" 6" 12-14' 15 17 11 
tie 
14 

2HP HRW 10 
12 
14 

Heavy W.de 5" 7' 1517 1820 10' 
12' 

.i 
2HP MRN 10 

12 
14 

M e d i u m Narrow 3" 5" 9 - t r 1 3 U 10 
if 
' 4 

2 H P M R M 10 
12 
14 

M e d i u m M e d i u m 4" 6" 12-14 15-17 10 
12 
1.1 2HP MRW-1D 

12 
14 

M e d i u m W.de 5" 7" 15-17 18 20 11 
12" 
14" 

'Mid-Width on: 10" Length: 7" upper 3" lower 
12" Length: 7" upper 5" lower 
14" Length: 7" upper 7" lower 

DOUBLE TAPER 

PC Pressure 
We.ghl Wtdin •Flat Meas rot' —Wid Top Fits Cir Toe Top Le ." 

2 H P H D N 1 0 
12 
14 

Heavy Narrow 3 3 5 6 9 -11" 15 17 10 
12" 
14 

2HP H D M 10 
12 
14 

heavy M e d i u m 4 4 5 7" 12-14" 18 20" 10 
12 
14 

2HP HOW 10 
12 
14 

Heavy W i d e 5 5 5 8" 1 5 1 7 " 2 1 2 4 10 
12" 
14 

2HP M D N 10 
12 
14 

M e d i u m Narrow 3 3 5 6" 9-11 15-17" 10" 
12" 
14 ' 

2HP-MDM 10 
12 
14 

M e d i u m M e d i u m 4 4 5 7" 12-14 18-20 i: 
12" 
14 

2 H P M 0 W 10 
12 
14 

M e d i u m Wide 5 5 5 8" 15-17" 21-24' in 
12' 1 

'.i 

D O U B L E T A P E R Top (C) 

Fashion knit, with gradual taper distally, 
flaring to a wide top. Flat widths are expressed 
as toe/mid/top in the size chart. The mid-point 
flat width of the "Double Taper" model is 
slightly less than the corresponding mid-point 
flat width of the regular taper model. 

The length of the upper portion of all 
lengths of "Double Taper" socks is 7 ". The 
length of the lower portion is 3", 5" or 7" on 
the 10", 12" and 14" length socks respectively. 

Select proper size according to distal circumference of stump; then 
select proper taper (Regular or Double) of Stump Shrinker, according 
to proximal circumference. 

CAUTION: Compression proximally should not 
be greater than compression distally. 

T W O P R E S S U R E S — 

Heavy compression (green top) exerts 25-30 mm 
Hg pressure at 50% stretch for reduction of 
edema and shaping of stump. 
Medium compression (gray top) exerts 10-15 mm 
Hg pressure at 50% stretch for tender stumps, 
nighttime wear and stump size maintenance. 

Mid (B) 

Toe (A) 

Sight Taper 
Distally 

(Lower Portion) 

50% Stretch Is Required to render the desired compression of 25-30 
mm Hg for the heavy weight Green Top or 10-15 mm Hg for the 
medium weight Gray Top. 50% stretch is calculated as follows for 3" 
Toe (Hat) Width: 3" x 2 = 6" (Relaxed Circumference). The 6" x 
50% = 3" of stretch In this example the distal circumference of the 
stump should be in the range of 9" to 11" to insure proper compres­
sion by the stump shrinker Top (proximal) circumference should fall 
within the 30% to 50% stretch range Top stretch percentage should 
not exceed the toe stretch percentage The sizing chart sets out the 
toe and top "fit range" 

FOR SPECIAL SOCKS: Send Measurements: 
3 inch from distal end_ 
length of stump 

; 3 inch from dis ta l . 

BK: 1 inch from distal end 
distal end ; top 

AK: 1 inch from distal 
waist ; length distal to groin 

2HP-HBK-SP BK Stump Shrinker. Heavy Pressure, Special 
2HP-MBK-SP BK Stump Shrinker, Medium Pressure. Special 

; 6 inch from 
_ Length of sock. 

; 6 inch from distal 
_; length distal to waist 

KNIT-RITE K N I T - R I T E . I N C 
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