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T o d a y in orthotics there are many 
plast ic orthotic modules readily avai lable 
to the orthotist in the m a n a g e m e n t of 
scoliosis and other spinal problems. T h e 
m o d u l a r systems can be used most effec
tively in correct ing a n d / o r posit ioning, 
achieving g o o d results in many cases. 
Wha t about the patient who is ha rd to 
fit with a modu la r orthosis or the ortho
tist who would like a more int imate fit 
by controll ing the modificat ions of the 
positive m o d e l ? 

T h e " D r a p e Vacuum-fo rming Proce
dure" is a s imple procedure for the fabri
cat ion of a "cus tom" orthosis that can be 
carr ied out easily by two people . 

F a b r i c a t i o n 

T h e first step in p repar ing the positive 
model for the vacuum-forming proce
dure is to draw a mid-l ine with indelible 
pencil down the posterior aspect of the 
model (F ig . 1). 

A long shaft 1/2-in. d iameter drill is 
used to drill a hole from the distal to 
p rox imal surfaces paral lel to the midl ine 
a n d from 1- 1/2 inches to 2 inches below 
posterior aspect of the model (Figs. 2-
4 ) . If the drill shaft is shorter than the 
length of the cast a hole can be drilled 
from the p rox imal end to meet the one 
started from the distal end, or vice versa. 

F i g . 1. T h e m i d - l i n e is used as a re ference point 
for a l i g n i n g bit when dr i l l ing l o n g i t u d i n a l shaft . 



A #29 drill is used to provide holes 
approximate ly 1/2 in. apar t down the 
mid-l ine drawn on the posterior aspect of 
the model to connect with the longitu
dinal shaft (Figs . 5 a n d 6) to permit 
evacuat ion of air between the model and 
the plast ic when the plastic is d r aped over 
the mode l . 

A n air hose should be used to clear 
plaster debris from all surface holes and 
the m a i n shaft. Once all holes are drilled 
and cleared, the interface is appl ied . T h e 
interface I prefer is m e d i u m density 
Pelite, non-perforated, 5 m m ( 3 / 1 6 in
ches), because of its resistance to com
pression dur ing the vacuum-forming 
procedure . 

F i g . 2 . L o n g i t u d i n a l shaft m u s t be well be low pos
terior s u r f a c e to a c c o m m o d a t e for i rregu lar i t i e s in 
the pos ter ior s u r f a c e o f the m o d e l , a n d to prevent 
cave- in f r o m the dr i l l ing of the s u r f a c e holes . 

F i g . 3 . T h e dri l l bit m u s t be he ld level to pos ter ior 
s u r f a c e . It m u s t not dev ia te f r o m m i d - l i n e when 
dr i l l ing shaft . H . S . — hor izonta l shaf t . 

F i g . 4. If the shaft o f the dri l l is not l o n g e n o u g h 
to r e a c h the p r o x i m a l e n d a ho le to m e e t it is 
dr i l l ed . 

F i g . 5. S u r f a c e holes a r e dr i l l ed a p p r o x i m a t e l y 
inch a p a r t to d irect the flow of v a c u u m air evenly 
f r o m a r o u n d m o d e l when the p las t i c is d r a p e d a n d 
suct ion is a p p l i e d . 



F i g . 6 . S u r f a c e holes a r e u s e d for e v a c u a t i o n of a ir 
f r o m a r o u n d the m o d e l , a n d for a l i g n m e n t o f the 
poster ior s e a m when d r a p i n g p las t i c o n m o d e l . 

T h e Pelite is hea ted at 265 deg F about 
one minute or until m o l d a b l e . It is then 
stretched and wrapped with Ace b a n d a g e 
to conform to the model (Figs . 7 and 8 ) . 
When the Pelite is cool, one side of the 
interface is s tapled as close as possible 
a long the surface holes (Fig . 9 ) . Excess 
mater ia l is cut off, and the procedure is 
repeated on the opposi te s ide (Fig . 10) . 

T h e polyethelene may be formed 
directly over the Pelite liner in which case 
the two mater ia ls are bonded to each 
other. However, I prefer to p lace a layer 
of cotton stockinet (Fig. 11) over the 
liner-covered model to prevent bonding 
because this a r rangement permits the 
insertion of p a d s between the liner and 
shell if needed a n d finishing is easier 
when the two mater ia l s a re separa te . 
Proximal a n d distal end caps fabricated 
of Plastizote and about one inch la rge 
in diameter than the proximal a n d dis
tal ends are put into p lace and the proxi
m a l Plastizote cap is heated in the center 
with a heat gun and pul led over the end 
of the p ipe to form a nipple (Fig . 12) . 
A small " X " is cut into the top of the 

Fig . 7. T h e Pelite i n t e r f a c e is h e a t e d , then s tretched over the m o d e l . 



nipple a n d pulled down, exposing the 
p ipe . 

T h e prox imal c a p is sprayed with a 
foam type of upholsterer 's contact cement 
and a t tached to the mode l . T h e nipple 
opening is t aped securely with electrical 
t ape at the base of the p ipe forming an 
air-tight connection. T h e distal c a p is 
then p laced on the model and an " X " 
marked on the Plastizote indicat ing the 
location of the horizontal shaft hole (Fig . 
13). T h e " X " a rea is aga in heated to form 
a nipple a n d cut as before. T h e vacuum 
supply hose is p laced into the distal end 
c a p nipple and t aped securely. It should 
extend about 1/2 inch beyond the inside 
of the nipple so that it may be inserted 

Fig . 8 . A c e b a n d a g e is u s e d to h o l d Pel i te in p l a c e . 

F ig . 9. W h e n the Pel i te is cool one e d g e is s t a p l e d 
as c lose as poss ib le a l o n g the s u r f a c e holes . 

F i g . 10. Exces s Pel i te is cut off a n d the e d g e is sta
p l e d a l o n g the s u r f a c e holes . 



F i g . 1 1 . C o t t o n stockinet is u s e d to p r o v i d e a non-
a d h e r i n g in ter face between Pel ite a n d p las t i c 
sheet . 

F i g . 12 . T h e polyethylene f o a m Plast izote e n d c a p 
is h e a t e d a n d a n i p p l e is f o r m e d to be used to se
c u r e e n d c a p to p i p e . 

F ig . 13. L o c a t i n g distal hor izonta l shaft to f o r m 
n i p p l e . 

F i g . 14. T h e v a c u u m s u p p l y hose is inser ted in the 
distal e n d c a p n i p p l e a n d t a p e d securely. 



F i g . 15 . P . P . A . (pos ter ior p r o x i m a l a r r o w ) po ints to s u r f a c e holes a n d is u s e d for a l i g n m e n t of p las t i c 
when m o l d i n g . 

F ig . 16. P . D . A . (pos ter ior d is ta l a r r o w ) points to s u r f a c e holes a n d is u s e d for a l i g n m e n t of p las t i c 
when d r a p e m o l d i n g . 



into the horizontal air shaft when the 
cap is cemented to the model as before 
(Fig . 14) . After the Plastizote end caps 
are cemented in p lace they are t r immed 
about the periphery to about 1/4 in. 
from the stockinet to insure a good con
tact surface between plastic a n d the end 
caps so the vacuum can draw the air 
a round the mode l . 

T h e openings of the longitudinal hole 
are located a n d m a r k e d on the p rox imal 
(F ig . 15) a n d distal (Fig. 16) end caps 
with an arrow. T h e anterior surface of 
the model is bisected and the location is 
m a r k e d on the Plastizote end caps , 
p rox imal a n d distal (Fig. 17). T h e cotton 
stockinet is then sprayed with a Silicone 
par t ing agent or is powdered so that 
plastic will not adhere to the Pelite or 
stockinet. 

IT IS VERY IMPORTANT that the 
end caps are kept clean to insure proper 
adherence of the plast ic. T h e end caps 
are c leaned with acetone and the model 
is now ready for the vacuum-forming 
phase . 

T h e thermoplast ic I like to use is 5 
m m . ( 3 / 1 6 inch), low density polyethelene. I prefer the low density polyethy
lene for its combina t ion of physical 
strength characterist ics. Polyethylene 
has exceptional resistance to chemicals 
and a fair drawing ratio ( 2 . 5 : 1 ) . A n 
orthosis fabr icated from low density 
polyethylene is easier for a patient to don 
and will not fat igue and crack from 
flexure of the orthosis when it is donned. 

T o determine the size of the mater ia l 
for d rap ing , two measurements are need
ed. T h e largest d iameter of the model , 
plus 7.5 c m . (3 in.) is the circumferential 
width. T h e length of the model plus 
3.75 cm. (1-1/2 in . ) will give you the 
total length of the mater ia l . 

T h e plast ic is p laced on a bench and 
the circumferential width of the model is 
divided in half; markers are p laced 
proximal ly a n d distally on the plastic 

(Fig . 18). T h e "a l ignment marks" insure 
the proper a l ighment of the plastic to 
the p rox imal and distal marks on the 
mode l dur ing the d rap ing phase of the 
vacuum-forming procedure . 

It is best that the oven be preheated to 
265-270 deg F (125 to 130 C . ) before 
insertion of the plast ic . T h e moldabil i ty 
of the plast ic varies according to the 
type of oven used a n d the heat ing t ime 
involved. For e x a m p l e , it will take ap
proximately 35 to 40 minutes at 265-
270 deg F for mo ldab le condition to be 
reached in a non-circulat ing g a s oven 
while a Grieye's electric circulat ing oven 

F i g . 17. P r o x i m a l anter ior a l i g n m e n t m a r k a n d 
distal anter ior a l i g n m e n t m a r k on e n d c a p s . 



will require 15 to 20 minutes for the 
s ame amount of mater ia l . This t ime is 
based on a piece of plastic 35 in. x 22 in. 
x 3 / 1 6 i n . 

T h e plastic is heated at a low tempera
ture to prevent surface pool ing and 
shr ingkage caused by higher tempera
tures. Lower temperatures actually ex
p a n d the mater ia l from 1.5 cm. (1/2 
inch) to 2.5 cm. (1 inch), in length and 
width. Obviously, at the lower tempera
ture the mater ia l retains its solidity and is 
easier to handle when being removed 
from the oven for d rap ing . 

T h e plastic is now placed in the oven; 
15 to 20 minutes for a circulat ing oven, 
or 35 to 40 minutes for a non-circulat ing 
oven. When the plastic reaches the s tage 

of moldabil i ty it becomes transparent 
throughout . T h e vacuum p u m p is turned 
on and set at 20 to 28 inches of mercury 
vacuum. T h e heat ing tray is taken from 
the oven and the heated plastic removed 
by two people g rasp ing the corners of 
either end. T h e plastic is lifted from the 
tray and held over the model . It is then 
lowered to the model , the a l ignment 
marks on the plastic coinciding with the 
proximal and distal a l ignment marks 
on the model (Fig. 19). T h e ends of the 
plastic are released a n d permit ted to 
h a n g ; the corners are taken proximally 
and brought together at the p rox imal 
posterior (a l ignment arrow). T h e plastic 
is pressed to the end cap , m a k i n g sure the 
polyethylene adheres to the Plastizote 

F i g . 18. A . M . ( a l i g n m e n t m a r k ) . T h e s e a l i g n m e n t m a r k s will co inc ide with p r o x i m a l a n d distal a l i g n m e n t 
m a r k s on e n d c a p s when plas t ic is d r a p e d onto m o d e l . / T h i s also will a l low e q u a l a m o u n t of m a t e r i a l to fall 
to each side; thus r e d u c i n g the a m o u n t of stretch n e e d e d to b r i n g ends of p las t ic to m i d l i n e a n d m a i n t a i n i n g 
a u n i f o r m thickness t h r o u g h o u t . 



F i g . 19. H e a t e d p las t i c is a l i g n e d over m o d e l . F i g . 2 1 . T h e h e a t e d p las t i c is m o l d e d over the 
distal e n d c a p . 

F i g . 20 . T h e h e a t e d p las t i c is m o l d e d over the p r o x i m a l e n d c a p . 



Fig. 22. The heated plastic is pressed together along the surface holes and the air is withdrawn. 

Fig. 23. Lateral view of orthosis just after removal 
from model. 

Fig. 24. Posterior view of orthosis just after 
removal from model. 



(Fig . 20) . Th i s is repeated on the distal 
posterior a rea (Fig. 21) . When the ends 
of the plastic are properly al igned and 
the plastic is pressed circumferentially 
to the end caps , the plastic a long the sur
face holes is pressed together and the 
vacuum process begins evacuat ing the 
air from around the model , forming the 
plast ic to the model (Fig. 22) . 

T h e vacuum p u m p remains on until 
the plastic is cool and once aga in o p a q u e . 
T h e plastic is then t r immed from the 
model when it has been completely 
cooled as shown in Figures 23, 24, and 
2 5 . 

S u m m a r y 

This pape r presents a s imple method of 
d r a p e vacuum forming of T . L . S . O . 
and L . S . O . Using this procedure an or
thosis can be fabr icated for the difficult, 
non-s tandard pat ient . 

Here at the Rehabi l i ta t ion Engineer
ing Center of Children's Hospital at 
Stanford, we have fabr icated over 100 
T . L . S . O . and L . S . O . ' s , using this pro
cedure . 

T h e longitudinal shaft and surface 
holes that are used for suction and align
ment can be p laced anteriorly, lateral 
or posterior, depending on where open
ing is needed in the orthosis. Finally, 
this is not the answer to all vacuum-
forming procedures , but just one that 
m a y help m a n a g e the unusual needs of 
some of our patients . 

Footnotes 

1 H e a d of Orthotics, Rehabi l i ta t ion 
Engineer ing Center, Children's Hospital 
at Stanford, 520 Willow R o a d , Palo 
Alto, California 94304. 
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F ig . 2 5 . Anter ior view of orthosis jus t after 
remova l f r o m m o d e l . 


