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INTRODUCTION 
A comfor tab le funct ional fit of the socke t 

i n a p ros thes i s is the first, and m o s t im
por tant , aspec t o f p ros the t ic f i t t ing. A great 
a m o u n t o f i n g e n u i t y a n d effort have g o n e 
in to m e t h o d s to ensure an excel lent socket 
fit, inc lud ing specia l cas t ing p rocedures 
a n d dev i ce s , mod i f i ca t ion t e c h n i q u e s , 
socket mater ia ls and padd ing , and the u se 
o f test socke ts . Tes t socke t p rocedures , fre
quen t ly called " c h e c k s o c k e t s " h a v e b e e n 
u s e d a n d taught for over forty years , b u t 
w i t h o u t the advan tage o f t ransparency . 
Mater ia l s such as w a x , p las ter b a n d a g e and 
a va r ie ty of res ins have b e e n used . 

In h is p re sen ta t ion to the M i n n e s o t a 
Phys ia t r i c Assoc ia t ion in M a y , 1982, F rank 
Zond lo , M . D . , s ta ted that the benef i t s o f 
u s ing the T T S far o u t w e i g h e d the addi 
t iona l cost . If a lower ex t remi ty a m p u t e e is 
p reven ted from re turn ing to a normal , pro
duc t ive life due to an il l-fi t t ing socket , the 
cos t to soc ie ty can b e subs tan t ia l . A s an 
a b o v e k n e e a m p u t e e and a res iden t phys i 
c i an in Phys ica l M e d i c i n e and Rehab i l i t a 
t ion at the U n i v e r s i t y o f M i n n e s o t a , Dr . 
Zond lo has had first h a n d expe r i ence wi th 
T ranspa ren t Test Socke t s . H e be l i eves the 
T T S prov ides a m o r e ob jec t ive w a y o f de
t e r m i n i n g p roper socke t fit b y a l lowing the 
pros the t i s t to see w h a t is h a p p e n i n g ins ide 
the socket du r ing bo th stat ic we igh t bear 
ing a n d d y n a m i c a l ignment . 

USE OF 
TEST SOCKETS 

Pros the t i s t s th roughou t the count ry w h o 
have b e e n u s i n g T T S , have b e g u n to de
ve lop cri ter ia to " r e a d " the t i ssue w i t h i n 
the socket . P r i m a r y cr i ter ion so far is to 
ach ieve a s l ight , un i form b l a n c h i n g ove r 
the en t i re res idual l i m b . Excess ive pres 
sure m a y b e ind ica t ed b y a very wh i t e 
b l anch ing . It can b e re l ieved b y g iv ing the 
area m o r e space or b y inc reas ing the pres 
sure a round the area. Lack o f total contact is 
ind ica ted b y a r edd i sh t inge (e ry thema) 
a n d if excess ive , s o m e b lu ing (Fig . 1-7). 
Var ious mater ia ls (a lg inate , pour-a-pad , 
e tc . ) can b e in jec ted in to the socket and 
a l lowed to migra te dur ing w e i g h t bea r ing 
to fill vo ids a n d assure total contact . Pres 
sure sens i t ive areas can b e located b y 
p r o b i n g wi th a corset s tay or b y p r o b i n g 
th rough ho les dri l led in to the tes t socket . 

ADVANTAGES 
T h e advantages o f a n y type of test socke t 

are as fol lows: 
• Socke t fit can b e evaluated and m i n o r 

c h a n g e s b e m a d e w i t h o u t ru in ing the final 
socket . 

• Ma jo r c h a n g e s can b e no ted a n d m a d e 
o n the pos i t ive plas ter mode l . In s o m e 



cases , t he se can also b e m a d e on the test 
socket . 

• If the test socket is a t tached to the 
o ther c o m p o n e n t s o f the p ros thes i s , socke t 
fit can also b e eva lua ted dur ing wa lk ing . 

• S i n c e the test socke t will b e d i scarded 
a n y w a y , t he pros the t i s t is m o r e l ikely to 
m a k e ad jus tmen t s , s o m e t i m e s o n a trial 
a n d error b a s i s , to i m p r o v e the fit. 

DISADVANTAGES 
Al though test socke ts have m a n y ad

van tages , t h e y are no t u sed b y m a n y prac
t i t ioners w h o c o n s i d e r the fol lowing i t ems 
to b e d i sadvan tages to u s ing them: 

• S o c k e t fit does no t s e e m to b e a p rob 
l em wi th m o s t pa t i en t s , so test sockets are 
no t necessa ry . 

• Tes t socke ts are cos t ly in t ime and 
m o n e y , r equ i r ing an extra pa t ien t ap
p o i n t m e n t a n d the fabr ica t ion o f an addi
t ional socke t , often u s i n g expens ive ma te 
rials and r equ i r ing specia l e q u i p m e n t . 

• T h e effect of test sockets is d i m i n i s h e d 
w h e n pros the t ic socks are worn b y the pa
t ient , as actual sk in contac t canno t b e seen . 

Fig. 1. The Orthoglas Cone is an acrylic material that 
comes preformed in a cone shape for vacuum form
ing. 

Fig. 2. Special equipment designed for using the Orthoglas cone. Clockwise from the top: vacuum stand with 
Delrin Ring, oven stand for the Orthoglas Cone, inner and outer rings, and foot strap. 



• A test socke t is no t effective un less the 
pa t ien t wa lks w h i l e wea r ing it . M a n y test 
sockets are u sed statically and the effect of 
wa lk ing forces c a n n o t b e de te rmined . 

METHOD 
A n e w , s impl i f i ed t echno logy has b e e n 

deve loped for fabr ica t ing the t ransparent 
test socket . It is a the rmoplas t i c , acrylic 
ma te r i a l ca l l ed O R T H O G L A S * a n d i t 
c o m e s in the shape o f a cone ra ther than a 
flat shee t . C o m p a r e d to plast ic shee t mate 
rial , the c o n e shape is m o r e advantageous 
for v a c u u m forming pros the t ic sockets . 
T h e r e is n o t ime w a s t e d m e a s u r i n g and 
cut t ing shee t mate r ia l to s ize a n d there is 
less mater ia l was te . T h e cone re ta ins a 
more un i form wal l t h i ckness dur ing heat
ing and fo rming (Fig . 8 ) . 

T h e O R T H O G L A S C o n e has several 
t ime- sav ing proper t ies . It i s ready to use ; 
n o cur ing or drying is necessary . It can b e 
v a c u u m formed over a we t or dry plaster 
cast . O R T H O G L A S is thermoplas t ic so it 

*Available from Otto Bock Orthopedic Industries 

Fig. 3. Vacuum forming a transparent test socket. 

Figs. 4-A & 4-B. Using an Orthoglas TTS to evaluate the fit of an Above Knee suction socket. 



Fig. 5. The Orthoglas TTS is used for dynamic align
ment by bonding it to a pylon with acrylic putty. 

can b e hea t ed and r e shaped for m i n o r 
modi f i ca t ions . 

Spec i a l tools w e r e d e s i g n e d to ease the 
vacuum forming process . A n i n n e r r ing 
a n d an outer ring* w i t h hand les are p laced 
a round the b a s e of the O R T H O G L A S 
C o n e . T h e C o n e w i t h r ings i s p laced on a 
s tand in an a i r -c i rcula t ing oven at 190°C 
(375°F) for approx imate ly ten m i n u t e s . T h e 
plas ter mode l w i th a s tandard wa te r p i p e is 
p laced i n t o a v a c u u m p ipe wi th delr in disk 

w h i c h is connec t ed to the vacuum sys tem 
(Fig . 9 ) . 

After ten m i n u t e s , or w h e n the O R 
T H O G L A S C o n e is m i lky w h i t e and 
s l ight ly concave at the top , it is taken out of 
the oven and pul led over the plas ter mode l . 
T h e b a s e of the C o n e wil l conform to the 
delr in d i sk crea t ing a v a c u u m seal . V a c u u m 
is appl ied and after the C o n e has formed to 
the plaster m o d e l a n d cooled , i t can b e 
t r i m m e d a n d f in i shed us ing conven t iona l 
g r ind ing and po l i sh ing tools (Fig. 10) . 

O n c e all f i t t ing eva lua t ions and any 
n e e d e d correc t ions have b e e n m a d e to the 
t ransparen t test socke t dur ing b o t h stat ic 
w e i g h t bea r ing a n d d y n a m i c a l ignment , 
the def in i t ive p ros thes i s can b e made . 
A n o t h e r s igni f icant advan tage of O R 
T H O G L A S is that all acryl ic r e s in s , acrylic 
put t ies a n d po lyure thane foams wil l b o n d 
to it w i thou t spec ia l surface prepara t ion . 
Ins tead of l amina t ing an i n n e r socket , o n e 
can b e v a c u u m formed m u c h faster w i th an 
O R T H O G L A S C o n e . Proper ly re inforced 
wi th an ex te r ior l amina t i on o f ORTHOCRYL R e s i n , t he O R T H O G L A S C o n e can 
b e u sed as the i nne r socket in the defini
t ive p ros thes i s . 

Pa t i en t r e sponse s to T T S f i t t ings are very 
favorable , o p e n i n g be t te r l ines o f com
m u n i c a t i o n b e t w e e n the ampu tee and 
pros the t i s t . T h e ampu tee takes a m o r e ac
t ive role in the f i t t ing and has m o r e under
s tand ing of the complex i ty o f p ros the t i c fit 
as wel l as t he impor t ance o f accurate com
mun ica t ion . 
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