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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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