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Since the inception of the "Mil­
waukee Brace" orthotists have been 
searching for a material to substitute 
for the leather originally recom­
mended for fabrication of the girdle. 

Leather can be molded readily, it 
can breathe, and is quite compatible 
with the outer body tissues. How­
ever, leather has its drawbacks. 
Good grades are much in demand, 
and not always readily available. An 
otherwise good hide may have small 
imperfections which make it unus­
able. Leather must be mulled and 
molded while wet. The drying time 
is long, and molded leather must be 
lined with horsehide or some equiv­
alent. The procedures are time con­
suming, and therefore expensive. 

Some plastics with promising 
characteristics were presented a few 
years ago for replacement of leather. 
Unfortunately, these materials had 

drawbacks that were not noticed im­
mediately. Experiments with these 
plastics in our facility showed them 
to be acceptable but not ideal. 

A material that we have found to 
be most satisfactory is low-density 
Polyethelene. Polyethelene has a 
smooth finish, and it has presented 
no problems of chafing or reddening 
the skin owing to abrasion, especial­
ly in the waist area. It does not need 
to be lined. It has the "snap" and 
flexibility similar to leather so that 
it can be bent, yet does not lose its 
ability to control. More than 30 
braces using Polyethelene have been 
fitted during the past year. 

Polyethelene is commerc i a l l y 
available in 4 ' x 8' sheets, 3 / 1 6 " 
thick, at a cost of less than $20.00 
per sheet. When properly laid out at 
least ten pieces 1 2 " x 3 6 " can be 
cut from one sheet and there will 
still remain material for making 
pads, etc. (Fig. 1). 
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Figure 1 

Layout for 4 f t . by 8 f t . sheet of Polyethylene sheet to obta in max imum number of 
g i rd les for the Mi lwaukee Brace. 

TOOLS A N D M A T E R I A L S 
N E E D E D 

1. Forced air oven capable of 
230° F . 

2. Cloth covered wood frame. 
3. Commercial Talc (Merck). 
4. Heavy elastic strap. 
5. China marker. 
6. 2-3 pr. insulated gloves. 
7. Hammer and nails. 
8. Knife. 
9. Heat gun. 

10. Felt cone or muslin wheel. 

The cast is smoothed and vertical-
fabrication lines are marked an­
teriorly and posteriorly. Trim lines 
can be marked on the cast also at 
this time (Fig. 2 ) . A piece of the 
plastic is cut to the desired height 
and length according to the mea­
surements of the cast. A vertical centerline is marked on the plastic with 

a china marker or similar marking 
pencil. The plastic is placed in an 
oven pre-heated to 230° F , for eight 
minutes (Fig. 3). Use a well-pow­
dered heavy cloth stretched over a 
wood frame for a non-adhering sur­
face. After the plastic has been heat­
ed properly it is carefully removed 
from the oven and transferred to the 
cast, making certain that the center 
line on the plastic is aligned with the 
anterior vertical fabrication line on 
the cast. An elastic strap, 2 " wide 
and 3 6 " long, is stretched around 
the waist while the rest of the 
plastic is held manually next to the 
cast. Nails are used along the pos­
terior edges to hold the plastic to 
the cast (Fig. 4). 

N.B. Avoid overheating. If the 
material is allowed to heat for a 
longer period of time or at a higher 
heat than indicated, it will distort 
e.g., reduce in length and width but 



Figure 2 

Tr im l ines marked on cast for the Mi lwaukee Brace. 

become thicker, softer than desir­
able, tacky, and the surface will be­
come uneven or bubbly. While the 
material is still quite warm, the ex­
cesses posteriorly can easily be 
trimmed with a knife. 

Three people are needed for a 
very short period for the actual 
molding procedure. One person is 
needed on each side of the cast in 
order to position the hot plastic 
while a third person stretches the 
elastic strap into the waist area. This 
same person can then hand the elon­
gated ends of the strap to the people 
on each side while he nails the plas­
tic to the cast. The elastic strap is 
then removed and the excess plastic 
material is cut away. 

After it has cooled and "set," the 

plastic may be cut along the trim 
lines marked on the cast (Fig. 5) 
with a heat gun and sharp knife. 
Because Polyethelene is translucent 
when heated the lines are visible at 
this time. The edges are smoothed 
initially on a felt cone and, finally, 
on a muslin wheel at 3450 R P M . 
The material will not "burn" or melt 
at this speed. 

The attachment of anterior and 
posterior uprights to the Polyethel­
ene girdle is done with jiffy, or 
speed rivets (Fig. 6 ) . The use of 
copper rivets for attachment is not 
recommended, because the plastic 
can be cut slightly by the head of a 
copper rivet, thus inducing splitting 
of the plastic. 

It has not been necessary to use 



Figure 3 

Polyethylene sheet being put into oven on a cloth-covered wood f rame. 

Figure 4 
Use of e last ic strap for mo ld ing the Polyethylene sheet, left, and anter ior view 
showing the use of nai ls to hold the sheet in proper posi t ion over the mold . 



Figure 5 

The Polyethylene g i rd le af ter be ing t r immed on the cast. 

Figure 6 

The Anter ior and Posterior Upr ights in Place. 



a pelvic hinge on any of the Milwau­
kee braces made with Polyethelene. 
There have been no fractures or fail­
ures due to repeated flexure. 

Polyethelene is washable and is 
impervious to most cleaning solu­
tions. Heating with a heat gun per­
mits slight adjustments. Polyethelene 
of this same thickness can also be 
used for making the correctional 
pads for scoliosis and kyphosis. The 
pads are lined with Plastazote and a 
Dacron strap is used for attachment. 

Plastazote is washable also. 
Low-density Polyethelene has an­

swered many of our problems con­
cerned with the girdle of the Mil­
waukee brace. It is inexpensive, rel­
atively easy to form, easy to keep 
clean, relatively easy to adjust, and 
is flexible but firm. 

Polyethelene is not considered to 
be the last word in materials for the 
girdle of the Milwaukee brace but at 
this time appears to be the best for 
this purpose. 


