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T h e Mi lwaukee or thosis has b e e n used 
in the t reatment of scol iosis s ince 1946.1 
Or ig ina l ly d e s i g n e d for pos t -opera t ive 
spinal managemen t , this or thos is has s ince 
developed into one o f the bes t non-opera 
tive m a n a g e m e n t me thods used to m a n a g e 
the progression of a scoliotic curve (Figure 

1). T h e C . T . L . S . O . has b e e n used success 
fully in the m a n a g e m e n t of juven i le id io
pathic scol ios is , infanti le id iopath ic scol io
sis , congeni ta l scol ios is and kyphos i s . 

There have b e e n m a n y i m p r o v e m e n t s to 
the or thos is s ince its incep t ion , as n e w 
mater ia ls and diagnost ic procedures have 
b e c o m e avai lable to the or thot is t . T h e s e 
i m p r o v e m e n t s have he lped create an 
or thosis wh ich , compared to the or ig inal Figure 1. Original Milwaukee Brace, ca. 1945. 

F i g u r e 2. C o n t e m p o r a r y M i l w a u k e e . 



or thos i s , is more comfor table , eas ie r to don 
and doff, eas ie r to c lean, and is more 
cosmet ica l ly accep tab le to the pa t i en t 
(Figure 2 ) . 

SCOLIOSIS POPULATION 
T h e inc idence of id iopa th ic scol ios is as 

reported in a 1978 s tudy b y R o g a l a 2 was 4 .5 
percent for a scoliot ic curve of more than 
five degrees and two percent for a curve 
over ten degrees . O f this popula t ion , 6 .8 
percent exh ib i t ed a progress ion o f five de
grees or more leading to a range of 20 de
grees o f curvature or more . O f these , 95 
percent were treated wi th b races , and in all 
bu t 2 .6 percent , the t rea tment w a s suc
cessful. F rom these figures it is p robab ly 
safe to say that for progress ive structural 
curves of more than 15 degrees , a brace is 
ind ica ted . O n c e a curve has reached 40 -45 
degrees , surgical correc t ions are l ikely to 
b e necessary , except in s o m e we l l - compen
sated doub le curves , w h e n u p to 60 degrees 
m a y b e corrected wi th an or thos is . 

RESEARCH AND 
DEVELOPMENT 

O u r first a t tempts to improve the cosmesis of the C . T . L . S . O . neck r ing w e r e 
p rompted by Dr. E . E . Bleck , professor and 
execut ive head of the Div i s ion of Or tho 
ped ics , Stanford Un ive r s i ty Schoo l o f 
M e d i c i n e , w h o reques ted an innova t ive 
and h igh ly cosmet ic neck r ing des ign 
w h i c h wou ld g ive lateral control of the cer
vical reg ion . T h e or ig inal Mi lwaukee neck 
r ing provided a large longi tudinal distrac
t ion force w h i c h can on ly b e appl ied at the 
r isk of damage to the g rowing b o n e s of the 
m a n d i b l e and maxi l la , c rea t ing o r thodon
tic p rob lems . Because o f th is , the concep t 
of forceful longi tudina l d is t ract ion has 
b e e n a b a n d o n e d and the concep t o f a three 
po in t pressure sys tem, wi th opt ional mi ld 
mand ibu la r d is t rac t ion, has b e e n adopted . 
T h e use of a lateral three po in t pressure 
sys tem, p rov ided b y a thoracic pad b e l o w 
the apex o f the major curve , res is ted by an 
incapsula t ing pelvic girdle b e l o w and the 
neck r ing above , has p roven successful . 
T h e use of such opt iona l f i t t ing e lements as 

a l umba r pad to create addi t ional three 
p o i n t p ressure has o f ten t imes p roven 
necessary . 

The re is no doub t that the m a n a g e m e n t 
of scol ios is w i th the C . T . L . S . O . for a per iod 
of several years is often emot ional ly trau
mat ic for a t eenager to face. To m i n i m i z e 
th is , cons tan t efforts mus t b e made to re
duce the stress o n the pa t ien t in te rms o f 
we igh t , funct ion, and c o s m e s i s . S ince the 
major i ty o f pa t ients are adolescent gir ls , 
the aes thet ic qual i ty of the brace can make 
a s ignif icant difference in the pa t ien t ' s ac
cep tance of the brace . It is in keep ing wi th 
this effort that our first modi f i ed neck r ing 
was cons t ruc ted (Figure 3 ) . 

D e s i g n e d to fit Durr-Fi l lauer prefabri
cated c o m p o n e n t s , the modi f ica t ions to the 
neck r ing e l imina ted the ent i re anter ior 
por t ion o f the conven t iona l throat mold 
neck r ing, inc lud ing the h inge sys tem. A 
n e w h inge sys tem was d e s i g n e d and con
structed wh ich , b y us ing the anter ior 
m o u n t i n g plate as the a t t achment dev ice 
and h i n g e , afforded a more unob t rus ive 
and cosmet ic anter ior sec t ion . Th i s ac
compl i shed , the pos ter ior sect ion w a s 
modi f ied b y r e m o v i n g the upr ight at tach
m e n t tabs and a t taching the pos ter ior su
pers t ructure upr ights directly to the pos 
ter ior s egmen t of the neck r ing. S o m e of the 
bulk of the neck r ing was thus reduced , 

Figure 3. First modified neck ring. 



Figure 4. Durr-Fillauer low profile neck ring. 

Figure 5-A. Patient in orthosis with low profile neck 
ring, shirt on. 

Figure 5-B. Patient in orthosis with low profile neck 
ring, shirt off. 

creat ing a closer f i t t ing and more cosmet ic 
pos ter ior sec t ion . 

Th i s modif ied neck r ing des ign w a s u sed 
o n e i g h t e e n C . T . L . S . O . pa t ien t s w i t h 
ove rwhe lming pat ient , parent , and doctor 
acceptance. The patients liked the new de
s ign so much that three veteran C . T . L . S . O . 
weare rs , hav ing seen the n e w des ign , in
s is ted on hav ing their o r thoses conver ted 
to include the n e w neck r ing. 

The t ime involved in the fabr icat ion of 
the modi f ied neck ring (averaging four to 
six hours each) p rompted the inqu i ry to the 
Durr-Fi l lauer Company , regarding thei r 
cons idera t ion in manufac tur ing the mod i -

fied neck r ing. A prototype neck r ing w a s 
sent to the i r n e w products depar tment , 
p rov id ing the impe tus for the second low 
profile des ign . Th i s cervical neck r ing uses 
the concept of the c o m b i n e d an te r io r 
moun t ing plate and h i n g e , and carr ies the 
concept one step further b y ex tend ing the 
s ta inless steel rods w i t h i n close p rox imi ty 
of the lateral borders of the neck , curv ing 
over the shoulders to a knur led k n o b c lo
sure in the p rox imi ty of the C7 ver tebra 
(Figure 4). Th i s further e n h a n c e s the cos 
mes i s of the neck ring and keeps the c lo
sure away from the pos te r ior infer ior hai r 
l ine , reduc ing the p rob lem o f ca tch ing ha i r 



Figure 6. Close-up showing lateral pad. Figure 7. Close-up of patient with low profile neck 
ring and mandibular support. 

Figure 8. Mandibular support and forming tool. 

in the neck r ing upon closure (Figure 5-A, 
5 - B ) . Th i s second des ign is p robab ly the 
most cosmet ic and functional to date. 

In its ini t ial cl inical eva lua t ions , Durr-
Fi l lauer has exper i enced the s a m e measu re 
of pos i t ive r e sponse that w e did. M o r e 
over , the impres s ion exists that m o r e 
C . T . L . S . O . ' s are b e i n g p resc r ibed than 

before . The suppos i t ion is that wi th the 
super io r cosmes i s afforded b y the low pro
file neck r ing versus the t radi t ional neck 
r ing , the phys ic ian is p resc r ib ing the 
C . T . L . S . O . , instead of the T . L . S . O . , for bor
derline pat ients . 

In addi t ion to the modif ied neck r ing, 
Durr-Fil lauer has also developed a m a n d i b -



ular support of subor tholen (Figure 6) . The i r 
in tent ion wi th this support is that it can b e 
used in an initial fitting to r emind the pa
t ient to main ta in correct pos ture . S u b s e 
quently, after the first mon th or so , w h e n 
proper habi t s have b e e n es tabl i shed, it m a y 
b e removed. T h i s would s e e m to b e par
ticularly useful in treating kyphos is . T h e 
subor tholen mandibu la r support is molded 
in one size and t r immed to the proper 
length. A special tool is used to form the 
channel in the inferior por t ion of the sup
port and doubles as a drill guide for the 
a t tachment holes (Figure 7 ) . 

SUMMARY 
T h e or thot ic staff at Ch i ld ren ' s Hospi ta l 

at Stanford, w i th he lp from Carl ton Fi l 
lauer , C .P .O . and Karl Fi l lauer , C .P .O . has 

deve loped , tes ted, and evaluated a n e w 
cervical neck r ing for use on the C . T . L . S . O . 
T h e neck r ing p rov ides lateral cervical cor
rec t ion , low v is ib i l i ty , and cor respond
ingly be t te r cosmes i s . 
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