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T h e r e a r e at least two pertinent q u e s t i o n s 
which can serve a s an introduct ion to this 
topic . First, is it poss ib l e to ac tua l ly i m m o b i 
lize the spine with an or thos i s that the p a 
tient can to lerate? S e c o n d , in a t t empt ing to 
immobi l i ze the spine with a n orthot ic device , 
can the n o r m a l differences in p o s t u r e of the 
spine f r o m s tand ing to sitt ing be a c c o m o d a t 
ed in the fit? 

W e shou ld cont inue to a s k m o r e ques t ions 
than w e answer , c h o o s e s o m e of the better 
ones a n d get on with it. 

K e e p i n g these ques t ions in mind , w e will 
l o o k at spinal or thoses of two b a s i c types: 1) 
those for general immobi l i za t ion of the spine 
a n d 2) those which h a v e special ized g o a l s . 
By general immobi l i za t ion , I m e a n the or
thoses for painful b a c k s , p o s t o p e r a t i v e or
thoses a n d pos t in jury or those s . Under or tho
ses for special ized g o a l s , w e will d i scuss 
those concerned with specific p r o b l e m s such 
a s scol ios is , k y p h o s i s a n d spinal cord injur
ies. 

Spinal or thoses general ly a r e classif ied ac 
cording to the a n a t o m i c a l a r e a s to which 
they are app l i ed . W e will d i scuss them under 
cervical , thoracic , t h o r a c o l u m b a r a n d lum
b o s a c r a l ( and I a m a w a r e of C T L S O ) . T h e 
presentat ion of each a r e a will be b r o k e n 
d o w n into or thoses which are n o w a v a i l a b l e 
a n d or thoses for future needs . For those n o w 
a v a i l a b l e , w e will a s k w h a t they ac tua l ly a c 
compl i sh a n d if there a r e deficiencies. 

O R T H O S E S N O W A V A I L A B L E F O R T H E 
C E R V I C A L S P I N E 

Beginning at the top with cervical ortho
ses, those which are n o w a v a i l a b l e are of 
several types: the v a r i o u s types of co l lars 
including the fu l l -molded plast ic col lars , the 
four -pos ters , the two-pos ters , the S O M I ' s 
a n d , by extending the definition of orthoses , 
the ha lo jacket a n d ha lo cast . 

C o l l a r s (Figs. 1 A - B ) h a v e been used for a 
long t ime a n d can be r e a s o n a b l y comfor t -

Fig. 1A: So f t c o l l a r ( f o a m ) a n d B : H a r d c o l l a r ( p o l y e t h y l e n e ) . ( F r o m A m e r i c a n 
A c a d e m y of O r t h o p a e d i c S u r g e o n s : Atlas of Orthotics: Biomechanical Principles 
and Application, S t . L o u i s : T h e C . V . M o s b y C o . , 1 9 7 5 , p . 3 6 1 . ) 



Fig. 2: Four-poster orthosis in A: flexion and B: extension. (From American Academy 
of Orthopaedic Surgeons: Atlas of Orthotics: Biomechanical Principles and Applica
tion, St. Louis: The C . v. Mosby Co . , 1975, p. 362.) 

Fig. 3: Custom-molded orthosis. (From American 
Academy of Orthopaedic Surgeons: Atlas of Or
thotics: Biomechanical Principles and Applica
tion, St. Louis: The C . V . Mosby Co . , 1975, p. 
363.) 

ab le . T h e y limit either flexion or extens ion 
a n d can be des igned or a d j u s t e d to d o o n e or 
both , but they don't immobi l i ze . T h e y d o 
very little to limit ro ta t ion . T h e y a r e r e m o v 
able b y the pat ient for c o m f o r t a n d for hy
giene. 

T h e four -pos ter b r a c e (Fig. 2) , a n d s o m e 
better two-pos ter braces , are m o r e compl i 
cated devices which general ly g ive better 
control of the h e a d with l imitat ion of r o t a 
tion. When fitted tightly aga ins t the chin a n d 
occ iput , they a r e relat ively u n c o m f o r t a b l e 
for the pat ient a n d m a n y require frequent re
a l ignment . T h e S O M I b r a c e a l s o a c c o m 
plishes the s a m e function a n d is p o s s i b l y a 
little m o r e c o m f o r t a b l e , but like the others is 
r e m o v a b l e by the pat ient . In general , the ef
ficiency of this g r o u p of b r a c e s is directly re
lated to the a m o u n t of chin-occiput pres sure 
for which they a r e fitted. 

O f the r e m o v a b l e co l lars , the Phi lade lphia 
or m o l d e d or thos i s (Fig. 3) which encloses 
the neck, chin, occ iput a n d b a s e of the neck 
is p r o b a b l y the m o s t efficient. It g ives better 
l imitat ion of ro ta t ion c o m b i n e d with l imita
tion of flexion a n d extens ion than the ord i 
n a r y co l lars . It can be m a d e r e a s o n a b l y c o m 
fortab le . 



Fig. 4: Halo cast. Fig. 5: Halo-vest assembly (halo jacket). (From 
brochure on "Halo Traction Equipment," Ace 
Orthopedic C o . , Hawthorne, California.) 

T h e only or thos i s , if I m a y call it that , 
which c o m e s c lose to the theoretical "total 
immobi l i zat ion" is the ha lo cast (Fig. 4 ) . T h e 
h e a d is r igidly held b y the ha lo which is a t 
tached to a snug cast on the t o r s o . It o b v i 
o u s l y d o e s not "total ly immobi l ize" the cer
vical sp ine , but is v e r y efficient. 

T h e r e m o v a b l e h a l o jacket (Fig. 5) which 
is be ing m a r k e t e d , a n d with which I h a v e 
h a d n o first h a n d experience, at least poten
tially c a n be harmfu l . If b y a p p l y i n g a ha lo 
to the skul l , y o u i m p l y that the instabi l i ty of 
the cervical sp ine is s ignif icant , then an effi
cient i m m o b i l i z a t i o n dev ice is needed. T h e 
h a l o jacket s y s t e m a l l o w s the poss ib i l i ty of 
loosen ing or par t ia l r e m o v a l of the jacket b y 
the pat ient a n d d a n g e r o u s a l terat ion of pos i 
t ion of the h e a d . T h e l ong lever a r m a t tached 
rigidly to the h e a d just a b o v e the spinal in-

stabi l i ty , w o u l d seem to m a g n i f y the r isk 
a n d s tress to the uns tab le s egments . Th i s is 
an empir ic concern, a n d I don't real ly k n o w 
whether it h a s p r o v e n to be real . P e r h a p s , 
s o m e of the p a r t i c i p a n t s of this w o r k s h o p 
can shed light on this. 

Future N e e d s in the C e r v i c a l A r e a 

F r o m the phys ic ian's s tandpo in t , I w o u l d 
like to see a m e t h o d of immobi l i za t ion of 
f lexion, extens ion a n d ro ta t ion wi thout skul l 
penetrat ion . F r o m the pat ient 's s tandpo in t , 
three qual i f i cat ions s h o u l d be met: 1) the or
thosis s h o u l d be r e a s o n a b l y c o m f o r t a b l e , 2) 
the pat ient s h o u l d h a v e the abi l i ty to conti
nue his o c c u p a t i o n , a n d 3) the pat ient s h o u l d 
h a v e r e a s o n a b l e abi l i ty to remain c lean. 



Fig. 6A: Jewett Brace—front. Fig. 6B: Jewett Brace—side. 

Fig. 6C: Jewett Brace—rear. 

O R T H O S E S N O W A V A I L A B L E F O R T H E 
T H O R A C I C A N D T H O R A C O L U M B A R 
S P I N E 

I will d i scuss these together. W e h a v e 
three b a s i c types: 1) the Jewett (Figs . 6 A - C ) , 
which prevents flexion pr imar i ly in the tho
r a c o l u m b a r a r e a , 2) the long T a y l o r (Figs . 
7 A - C ) , which is r e a s o n a b l y efficient in pre 
vent ing flexion, extension a n d lateral m o 
tion, a n d 3) the c o w - h o r n b r a c e , which ac
compl i shes m u c h the s a m e . T h e r e are b a s i c 
deficiencies in or thoses for the thoracic spine 
in that unless a cervical or thos i s is a t tached 
rigidly, there is little s u p p o r t or immobi l i za 
t ion a b o v e 1-7 or T-8 . T h e or thoses which 
are des igned to limit f lexion are r e a s o n a b l y 
efficient when proper ly fitted. L o n g T a y l o r 
or thoses can s u p p o r t the sp ine in extens ion 
a l s o but are efficient only when very tightly 
app l i ed a r o u n d the s h o u l d e r s a n d the ax i l lae . 



Fig. 7A: Long Taylor Brace—front. Fig. 7B: Long Taylor Brace—side. 

Fig. 7C: Long Taylor Brace—rear. 

Future N e e d s in the T h o r a c i c a n d 
T h o r a c o l u m b a r A r e a 

Future needs for the phys ic ian are: 1) bet
ter m e t h o d s of immobi l i za t ion of the upper 
half of the thoracic spine , a n d 2) s o m e m e a n s 
of mainta in ing immobi l i za t ion a n d s u p p o r t 
while a l lowing changes in p o s t u r e f r o m 
s tand ing to sitt ing. A g a i n , the patient is 
l ook ing for r e a s o n a b l e comfor t , the abi l i ty 
to cont inue his w o r k a n d r e a s o n a b l e m e a n s 
of mainta in ing g o o d hygiene . 

L U M B O S A C R A L O R T H O S E S 
P R E S E N T L Y A V A I L A B L E 

I h a v e g r o u p e d these since a g o o d orthos i s 
for the l u m b a r spine which does not inc lude 
the pelv is p r o b a b l y doesn't exist. T h e r e are 
at least three general types: 1) the Knight , 
cha i rback or low T a y l o r type, 2) the Wil
l iam's flexion brace a n d 3) the rigid m o l d e d 
p las t ic jackets , m a n y of which are flexion 
jackets . T h e Knight (Figs . 8 A - C ) , c h a i r b a c k 
or low T a y l o r brace d o e s a r e a s o n a b l e j o b of 



Fig. 8A: Knight Brace—front. Fig. 8B: Knight Brace—side. 

Fig. 8C: Knight Brace—rear. Fig. 9A: Williams Brace—front. 



Fig. 9B: Williams Brace—side. Fig. 9C: Williams Brace—rear. 

l imit ing flexion a n d extens ion a s well a s lat
eral bend ing . T h e W i l l i a m s (Figs . 9 A - C ) flex
ion b r a c e l imits extens ion a n d tends to m a i n 
tain a p o s t u r e of slight flexion. T h e rigid 
m o l d e d p las t ic or thoses (Figs . 1 0 A - D ) , espe
cially those with inf latable p a d s a n d those 
with a c o m p r e s s i b l e lining p r o b a b l y are the 
most efficient t o w a r d a goal of immobi l iz ing 
the l u m b a r a n d l u m b o s a c r a l sp ine in all 
p lanes . A b d o m i n a l pres sure tends to u n l o a d 
the sp ine a n d , a p p a r e n t l y , is a s ignif icant 
p a r t in the increased efficiency of this type of 
or thos i s . Its chief d r a w b a c k is that these 
r ig id or thoses a r e frequent ly u n c o m f o r t a b l e 
when fitted l o w e n o u g h a r o u n d the pelv is 
a n d trochanters a n d high e n o u g h a r o u n d the 
r ibs . M a n y a d u l t s cannot tolerate this for a 
signif icant per iod of act iv i ty . For m o s t effi
cient wear ing , a c u s t o m - m a d e a p p l i a n c e is 
p r o b a b l y necessary . T h e r e s h o u l d be s o m e 
d e b a t e on this point . 

Future N e e d s in the L u m b o s a c r a l A r e a 

A s for the future , I'd l ike to h a v e a n or tho-

sis to a c c o m p l i s h the efficient immobi l i za 
tion of the r ig id jacket with the a b d o m i n a l 
p r e s s u r e to u n l o a d the sp ine a n d p r o d u c e 
minimal d i s c o m f o r t s o that the or thos i s can 
b e w o r n dur ing the entire w o r k i n g per iod . 

O R T H O S E S F O R S P E C I A L G O A L S 

W e n o w m o v e on to or thoses for these 
special g o a l s : treatment of sco l ios is , k y p h o 
sis a n d sp ina l c o r d injury . 

O R T H O S E S F O R S C O L I O S I S 

T h e o r t h o s e s n o w a v a i l a b l e for sco l ios i s 
include the s t a n d a r d M i l w a u k e e b r a c e a n d a 
n u m b e r of "underarm" or thoses a n d rigid 
jackets for the trunk. T h e s e u n d e r a r m j a c k 
ets a n d b r a c e s inc lude the rigid Lexan jacket 
f r o m P a s a d e n a , the or thop las t jacket f r o m 
the d u Pont Institute in Wi lmington a n d the 
B o s t o n p r e f a b r i c a t e d sy s t em. All are de
s igned to treat a lateral d e f o r m i t y of the 
spine in g r o w i n g chi ldren. 



Fig. 10A: R i g i d m o l d e d p la s t i c o r t h o s i s wi th in
f l a t ab le p a d s — f r o n t . 

F ig . 10B: R i g i d m o l d e d p l a s t i c o r t h o s i s with in
f l a t ab le p a d s — s i d e . 

F ig . 10C: R i g i d m o l d e d p la s t i c o r t hos i s w i th in
f l a t ab le p a d s — r e a r . 

F ig . 10D: In ter ior v i e w s h o w i n g in f l a tab le p a d s . 



Fig. 11A: Underarm prefabricated orthoses for 
scoliosis. Lumbar lordosis is also controlled— 
front. 

Fig. 11B: Underarm prefabricated orthoses for 
scoliosis. Lumbar lordosis is also controlled— 
side. 

Fig. 12A: Nine-year-old male with left lumbar 
curve of 32 degrees. 

T h e M i l w a u k e e b r a c e , which p r o d u c e d 
i m p r o v e m e n t bel ieved to be p e r m a n e n t in 
the l u m b a r , t h o r a c o l u m b a r a n d thoracic 
curves but not in upper thoracic curves , is 
n o w be ing seen in a little different light. Ser
ies of parents f r o m both M i n n e a p o l i s a n d 
from M i l w a u k e e indicate that mos t of the 
"permanent" correct ion is eventua l ly lost ev
en though there are o b v i o u s spec tacu lar ex
cept ions . T h e L e x a n jacket f r o m P a s a d e n a 
a n d the or thop las t jacket f r o m Wilmington 
a l s o seem to be "holding devices" for s t o p 
ping p r o g r e s s i o n of scol iot ic curves in g r o w 
ing children a n d seem to offer little h o p e for 
actual i m p r o v e m e n t of the sco l ios i s . 

T h e verdict is not yet in on the B o s t o n or
thosis (Figs . 1 1 A - B a n d 1 2 A - C ) a s for as"per-
manent improvement" is concerned. After 
only a few y e a r s of usage , it s eems to be very 
efficient in treating l u m b a r a n d t h o r a c o l u m 
b a r curves a n d m a y p r o v e sa t i s fac tory in 
thoracic curves a l though this is still not yet 
determined. T h i s or thos i s p r o v i d e s very rig
id immobi l i za t ion of the l u m b a r a n d thora
c o l u m b a r spine, but a s I see it, does not al-



Fig. 12B: With plastic orthosis applied, curve 
measures 7 degrees. 

Fig. 12C: Lateral view shows almost complete 
flattening of the lumbar lordosis. 

Fig. 13A: Milwaukee brace with prefabricated 
plastic girdle. 

l o w the s a m e f reedom of act iv i ty of the 
trunk a s the s t a n d a r d M i l w a u k e e . Whether 
or not this will m a k e a difference in the long-
term results will not be determined for an
other 10 to 15 y e a r s . Pre fabr ica ted p las t ic 
g irdles (Fig. 1 3 A ) of several types a r e ava i l 
a b l e . In the B o s t o n s y s t e m (Figs. 1 4 A - C ) , the 
b l a n k for the girdle is constructed s o that the 
m a j o r por t ion of the u n d e r a r m orthos i s is 
a l s o pre fabr i ca ted . 

A s for the future needs for or thoses for 
scol ios is , w e are still l o o k i n g for p r o d u c t i o n 
of p e r m a n e n t i m p r o v e m e n t in the scol ios is 
a n d p e r m a n e n t i m p r o v e m e n t with the least 
restrict ion of trunk a n d total b o d y act iv i ty . 
R e m o v a l for trunk exercises seems to be im
p o r t a n t . T h e pat ient a g a i n is look ing for cos 
metic acceptance , g o o d hygiene a n d minimal 
restriction in act iv i ty . T h e cosmet ic a d v a n 
tages of the u n d e r a r m b r a c e are o b v i o u s to 
everyone . If they l ive u p to their p r o m i s e , 
they m a y well be a great s tep f o r w a r d in or
thoses for sco l ios i s . W a l l y Blount h a s 
po inted out repeated ly for m a n y y e a r s that 
u n d e r a r m b r a c e s were not effective in con
troll ing or i m p r o v i n g sco l ios i s . 



Fig. 13B: "Fixed" lumbar pad. Fig- 14A: Blanks for prefabricated plastic girdles. 

Fig. 14B. Blanks for prefabricated plastic girdles. Fig. 14C: Another b lank for a prefabricated plas
tic girdle. 



Fig. 15: Milwaukee brace principle for kyphosis bracing. (From Blount, Walter P., and Moe, 
John H.: The Milwaukee Brace. Baltimore: The Williams and Wilkins Co . , 1973, p. 74.) 

O R T H O S E S F O R K Y P H O S I S 

M o v i n g on to k y p h o s i s b r a c e s , the ones 
n o w a v a i l a v l e a r e two types: 1) the s t a n d a r d 
M i l w a u k e e b r a c e a n d 2) the u n d e r a r m b r a c e s 
e m p l o y i n g the flexion or an t igrav i ty princi
ple . T h e r e is no ques t ion but that the full 
M i l w a u k e e b r a c e (Fig. 15) with control of 
the h e a d a n d neck a n d the u p p e r por t ion of 
the thoracic spine is far m o r e efficient than 
a n y of the u n d e r a r m or ant igrav i ty type 
b r a c e s . T h e m o l d e d pre fabr i ca ted pelv ic gir
dle which is very efficient in f lattening the 
l u m b a r lordos i s , a d d e d to the regu lar Mil
w a u k e e supers truc ture b e c o m e s the m os t ef
ficient or thos i s for k y p h o s i s to m y knowl 
edge . A g a i n , a s for scol ios is , for the future 
w e need a n or thos i s to p r o d u c e p e r m a n e n t 
i m p r o v e m e n t a n d restrict the act iv i ty of the 
trunk a n d the pat ient a s little a s poss ib le . In 
addi t ion , w e m u s t h a v e cosmet ic a p p e a r 
ance . A g a i n a l so , the greater cosmet ic ac
ceptance of the u n d e r a r m b r a c e s is o b v i o u s 
a n d w o u l d seem to be the direct ion for future 
deve lopment . 

O R T H O S E S F O R S P I N A L C O R D I N J U R Y 

T h e last a r e a to be covered is that of or
thoses for adu l t s with spinal cord injury. I 
k n o w of no su i table or thos i s for the q u a d r i 
plegic which can be used for other than very 

short p e r i o d s of t ime. T h i s includes or thoses 
s imilar to long T a y l o r s , m o l d e d plast ic jack
ets a n d so on. T h e c o m b i n a t i o n of a co l laps 
ing para ly t i c spine a n d insensit ive skin is for
m i d a b l e . For a p a r a p l e g i c with low level a n d 
protec t ive sensat ion over the lower a b d o 
men , a n d in the for tunate patient with sensa 
tion a r o u n d the iliac crest, mos t of the thora
c o l u m b a r or l u m b o s a c r a l or thoses can be 
used . P r o b a b l y the mos t frequently used is 
the Jewett type of extension orthos is which 
d o e s not d e p e n d on pres sure a r o u n d the crest 
of the i l ium or over the s a c r u m . 

While it is certainly true that a long spine 
fus ion with internal f ixat ion will p r o v i d e the 
best p e r m a n e n t stabi l i ty for the spine of a 
spinal cord injury patient , a d r e a m for the 
future in orthot ics is a spinal orthos is with a 
p r e s s u r e fit a r o u n d the pelvis a n d the thorax 
sufficient to s u p p o r t the sp ine wi thout p r o 
duc ing skin necros is . Included in this m u s t 
be a fit a r o u n d the a b d o m e n which does not 
inhibit or restrict resp irat ion to a n y signifi
cant degree . For pat ients with high level spi
nal c o r d injury, a shell type modi f i ca t ion of 
the seat ing device m a y be the only r e a s o n 
ab le answer . 

T h e s e c o m m e n t s shou ld serve a s an intro
duct ion a n d wi thout quest ion are not all in
c lus ive . T h e "big picture" a s I h a v e presented 
it will u n d o u b t e d l y l ook different to m a n y of 
y o u . Perhaps , the w o r k s h o p will get us into 
the p lanning or p o s s i b l y sketching s t a g e of a 
new big p icture . 


