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Histor ica l ly an a t t e m p t has been m a d e to 
reduce the l u m b a r lordos i s s o m e w h a t when 
cast ing a pat ient for a M i l w a u k e e C T L S O . 
T h i s a t tempt has been m a d e with v a r y i n g 
degrees of concern a n d usual ly with v a r y i n g 
degrees of success . 

Recogniz ing that the orthot ic m a n a g e m e n t 
of the l u m b a r lordos i s is necessary in the 
treatment of juveni le k y p h o s i s (Scheurmann's disease ) , a n d t h o r a c o - l u m b a r scol io
sis with a C T L S O or T L S O , this p a p e r will 
present the ra t iona le for such m a n a g e m e n t , 
beginning with the deve lopment of the lum
b a r p o s t u r e a n d its re lat ionship to the overal l 
spinal pos i t ion ing . 

P o s t u r a l D e v e l o p m e n t in the S a g g i t a l P lane 

P o s t u r e can be defined as the re lat ionship 
of the p a r t s of the b o d y to the line of the 
center of g r a v i t y (4) . T h e sagittal curves of 
the spine , through deve lopment a n d growth , 
p l a y a n i m p o r t a n t role in mainta in ing the 
p r o p e r pos tura l a n d b o d y re lat ionships to 
the center of g r a v i t y . 

Beginning in the uterus the fetus is in the 
pos i t ion of flexion with the convex curve of 
the spine lying aga ins t the curve of the 
uterine wal l . Fo l lowing birth the deve lop
ment of p o s t u r e is affected by the constant 
forces exerted by g r a v i t y . 

T h e n e w b o r n lies either supine or p r o n e 
a n d the grav i ta t iona l force is exerted on a 
horizontal p lane a n d tends to unroll the 
p r i m a r y ventral ly convex curve or "coiling" 
that w a s a s s u m e d in the uterus . (Fig. 1 A ) 

T h e infant between two a n d six m o n t h s 
begins to lift its h e a d a n d to sit, caus ing the 
deve lopment of a cervical c o m p e n s a t o r y 
curve . (Fig. 1B) 

T h e nine- to e ighteen-month o ld beg ins to 
s t a n d a n d w a l k in a n upright pos i t ion a n d 
the weight of g r a v i t y is exerted in a vertical 
direct ion result ing in the deve lopment of the 
l u m b a r c o m p e n s a t o r y curve or lordos i s . 
(Fig. 1 C ) 

This s t a g e of deve lopment results in four 
curves in the sagittal p lane , a) the thoracic 
a n d sacra l curves concave ventra l ly (the 
p r i m a r y curves because they were present 
dur ing fetal life), and b) the cervical and 
l u m b a r curves convex ventral ly , the secon
d a r y or c o m p e n s a t o r y curves (deve loped af
ter birth) (2) . 

T h e three curves a b o v e the s a c r u m , the 
cervical , dorsa l , a n d l u m b a r , are functional 
a n d a d d to spinal elasticity a n d s trength. T h e 
three af ford a greater resil iency to the weight 
forces of head a n d b o d y , a n d those exerted 
b y grav i ty , than w o u l d a s ingle curve . T h e 



Fig. 1 . T h e d e v e l o p m e n t of p o s t u r e . 

weight is transmitted to the s a c r u m a n d then 
to the pelvis a n d hips . T h e sacra l curve is an 
a d a p t a t i o n to the incl ination of the pelvis 
a n d is not a factor of weight t ransmiss ion . 

T h e L u m b a r L o r d o s i s -
Pelvic Tilt Re la t ionsh ip 

T h e pelv is is the b a s e u p o n which the 
spinal c o l u m n rests , the l u m b o - s a c r a l joint, 
( l u m b a r five a n d sacra l one,) a n d a n y 
changes in its incl ination will result in a cor
re spond ing change in the pos i t ion of the 5th 

l u m b a r ver tebra in relat ion to the s a c r u m . 
T h i s results in an a l terat ion of the p o s t u r e of 
the entire sp ine . A n increase in the inclina
tion of the pelv is c a u s e s a n y increase in the 
l u m b a r curve . A decrease in the incl ination 
c a u s e s a decrease in l u m b a r lordos i s . 

Inclination of the pelvis is control led b y 
the musc le s of the hip. It is decreased b y con
tract ion of the hip extensors , the glutei, 
hamstr ings , a n d the pos ter ior por t ion of the 
hip a d d u c t o r s ; a n d is increased b y contrac 
tion of the hip f lexors, the i l i opsoas , rectus 



f emorus , pectinieus, and the anter ior pos i 
tion of the hip a d d u c t o r s . T h e spine is flexed 
by the i l i opsoas a n d a b d o m i n a l s and is ex
tended b y the erector sp inae . 

T h e a b d o m i n a l s act synergis t ica l ly with 
the glutei, the latter decreas ing the pelvic in
cl inat ion a n d the former reducing the l u m b a r 
lordos i s (3) (Fig. 2 ) . 

T h e "Fick" a n g l e of incl ination is o n e 

m e a s u r e m e n t used to determine the degree of 
pelvic tilt. T h e a n g l e of a line f r o m the 
foremos t por t ion of the pub ic s y m p h y s i s , to 
the super ior pos ter ior spine of the i l ium, 
m e a s u r e d to the hor izonta l . T h e n o r m a l 
male angle of inclination is 50 deg . , with a 
slight increase in the female (Fig. 3 ) . 

T h e r a n g e of pelvic tilt is determined by 
the tension in the hip joint c a p s u l e a n d re-
enforcing l igaments , pr incipal ly the "Y" l iga
ment. If further pelvic tilt is a t t empted , flex
ion of the hips is necessary . 

In the sitting pos i t ion the l igaments n o 
longer restrict the pelvic tilt so that the Fick 
line ang le b e c o m e s hor izonta l . Th i s is ac 
c o m p a n i e d b y a f lattening of the l u m b a r lor
dos i s . 

T h e L u m b a r L o r d o s i s -
T h o r a c i c S p i n e Re la t ionsh ip 

T h e orthot ic m a n a g e m e n t of the l u m b a r 
lordos i s b e c o m e s impor tant in the treatment 
of id iopath ic sco l ios i s a n d juveni le k y p h o s i s . 
The righting reflex, the re-a l ignment of 
l igaments a n d musc le l everages , a n d the 
neutral izat ion and direct ion of forces m u s t 
be cons idered . Fig. 2 . Pelvic tilt. 

Fig . 3. Fick a n g l e of pe lv ic inc l inat ion . 



T h e Right ing Reflex 

In juveni le k y p h o s i s , S c h e u r m a n n s 
d i sease , the anter ior wedg ing of the thoracic 
ver t ebrae a n d the increase of the thoracic 
curve in the sagittal p lane a p p e a r a s a 
p o s t u r a l round ing of the b a c k . T h e increase 
in the p r i m a r y thoracic curve results in the 
d e v e l o p m e n t of an increase in the c o m p e n 
s a t o r y cervical a n d l u m b a r curves , c a u s e d 
b y the effort of the b o d y to right itself over 
the center of grav i ty , thus creat ing an even 
greater "apparent" p o s t u r a l dev ia t ion . 

Converse ly , in the orthot ic m a n a g e m e n t 
of juveni le k y p h o s i s with the M i l w a u k e e 
C T L S O , the force s y s t e m s e m p l o y e d , n a m e 
ly 1) the three-point force sys tem of an in
ferior a n d super ior anter ior force countered 

b y a pos ter ior force just be low the apex of 
the k y p h u s , a n d 2) the d is tract ive force be
tween the iliac crests a n d the b a s e of the oc
ciput, are re-enforced a n d a ided by the 
"righting" reflex created b y the correct ion of 
the l u m b a r lordos i s . A s the lordot ic curve is 
reduced , the shoulder a n d h e a d are projec ted 
m o r e anter ior ly , a n d a g a i n the body ' s mech
a n i s m to right itself over the center of g r a v i 
ty results in an ant i -kyphot i c force a n d an 
extension of the thoracic sp ine (Fig. 4 ) . 

T h e reduct ion of the l u m b a r lordos i s in 
the pelvic b a s e of the orthos i s results in the 
righting reflex ass i s t ing the anter ior pos ter ior 
forces m a i n t a i n e d b y the orthos i s a s well a s 
a n i m m e d i a t e "better" p o s t u r e and the pos i 
tive beginning of the treatment p r o g r a m . 

Fig. 4. "Right ing" reflex to center of g r a v i t y . 



Fig. 5 . Left, x - r a y of sp ine be fore treatment; 
r ight , x - r a y of s p i n e in M i l w a u k e e C T S L O . 

A n e x a m p l e of the effectiveness of this 
concept is seen in the c o m p a r i s o n x -ray 
v iews s h o w n in Fig. 5. O n the left is a v iew 
of a n untreated lordos i s , a n d on the right the 
s a m e lordos i s in the b a s e of a M i l w a u k e e 
C T L S O , cas ted in a reduced lordot ic pos i 
tion. 

For c o m p a r i s o n , the angle of lordos i s is 
m e a s u r e d from the inferior border of L-5 to 
the super ior b o r d e r of L - l b y the " C o b b " 
m e t h o d . 

T h e untreated degree of lordos i s on the 
left is 50 deg. T h e corrected pos i t ioning on 
the right m e a s u r e s 30 deg. 

T h e c o m p a r i s o n view of the thoracic spine 
(Fig. 6) d e m o n s t r a t e s the results of the lum
b a r pos i t ion ing in the M i l w a u k e e C T L S O . 
T h e degree of k y p h o s i s on the left m e a s u r e s 
72 deg . T h e corrected pos i t ion on the right 
m e a s u r e s 46 deg . 

T h e reduct ion of the lordot ic a n d kyphot i c 
curves are readi ly seen in the clinical c o m 
p a r i s o n slide (Fig. 7) of the patient with and 
without his M i l w a u k e e orthos i s . 

T h e Re-Al ignment of L igament a n d 
Musc le Leverages 

In the m a n a g e m e n t of t h o r a c o - l u m b a r 
scol ios is the control of the l u m b a r lordos i s 
a l l ows re -deve lopment of the mechanica l a d 
v a n t a g e s : 1) the re-al ignment of l igament 
a n d musc le levers, 2) the neutral izat ion a n d 
direction of forces, and 3) the s tabi l izat ion of 
the pelv is a n d the l u m b a r sp ine . 

It is recognized that the scol iotic spine not 
only dev ia tes lateral ly but a l so ro ta tes in the 
direct ion of the convexi ty . T h i s deformity 
involves the spine a n d ribs a l o n g with the 
musc le a n d l igaments a t tached . 

T h e musc le m a s s act ing on the spine is a 
mul t i - layered complex of long a n d short 
fibers extending in m a n y direct ions . S o m e 
remain mid-l ine f rom ver tebra to vertebra , 
while others project lateral ly from mid-l ine 
to t ransverse proces se s a n d to rib ang les . 
T h e long fibers d iv ide into paral le l c o l u m n s 
a l o n g the spine s p a n n i n g from two to ten 
ver tebrae . In scol ios is a s the spine dev iates 



la teral ly and the ver tebrae rota te , the musc le 
a t tachments re-align adverse ly s o they lose 
their l everages on the sp ine . 

In the thoracic sp ine the lateral and rota
tional dev ia t ions a re seen a s a p rominence of 
the rib cage , poster io- la tera l ly (Fig. B) . 
Because of the presence of the rib cage an ex
ternal force app l i ed to the rib prominence , a 
pos tero- la tera l to anter ior force, has an ef
fect on the ver tebrae invo lved . A lateral 
force appl ied to the rib affects the ver tebrae 
at least two levels a b o v e where app l i ed . Nor 
ma l rib angula t ion is d o w n w a r d s o that the 
lateral rib border is two ver tebral levels 
be low its a t tachment to the spine (1) . 

In the l u m b a r spine the absence of rib at
tachments results in no lateral projec t ions 
upon which to a p p l y a correct ive force. In 
l u m b a r sco l ios i s the lateral and rota t ional 
dev ia t ions are seen a s a muscle p rominence 
a n d a pelvic obl iqui ty t o w a r d s the convex 
side (Fig. 9 ) . A d d to this the tendency 
t o w a r d s a l u m b a r lo rdos i s and there de
ve lops a three direct ional dev ia t ion . 

Re-pos i t ioning the ver tebrae and thereby 
re-establ ishing the musc le and l igament at-

Fig. 6. X - r a y s of t h o r a c i c spine: left, untreated; 
right , with use of M i l w a u k e e C T S L O . 

Fig. 7. Pat i ent w i t h o u t a n d with M i l w a u k e e 
C T S L O . 



Fig. 8. In the thorac ic sp ine the lateral a n d r o t a 
t ional d e v i a t i o n s a r e seen a s a p r o m i n e n c e of the 
r ib c a g e , p o s t e r o - l a t e r a l l y . 

tachments to their posi t ion of leverage 
b e c o m e s a p r i m a r y concern. 

In the m a n a g e m e n t of l u m b a r scol ios is it is 
necessary to reduce the l u m b a r lordos i s a n d 
to s traighten the poster ior to anterior 
"sway", pos i t ioning the ver tebrae in a 
mechanica l ly a d v a n t a g e o u s pos i t ion before 
a p p l y i n g a lateral correct ive force . Since the 
correct ive force is directed from a poster io-
lateral angle , the force lessening the lordot ic 
pos ture neutral izes the pos ter ior to anterior 
m o m e n t of the correct ive force and increases 
the effect of the lateral m o m e n t on the spine. 
T h e rotat ion of the ver tebrae a n d angula t ion 
of the transverse proces se s a l o n g with the 
musc le bu lge t o w a r d s the convexi ty , are a l s o 
held in posi t ion by the ant i - lordot ic force to 
accept the correct ive exterior force . 

A mechanical a d v a n t a g e is a l so realized in 
releasing the stretch of the anter ior a n d 
poster ior longitudinal l igaments caused by 
the excess ive l ordos i s . T h e stretch of the 
anter ior l igament and b o w i n g of the p o s 
terior l igaments in the lordot ic pos i t ion is 
critical when the ver tebrae are ro ta ted in the 
scol ios is . T h e l igaments align m o r e laterally 
in the scol ios is and when released in the 
reduct ion of the l ordos i s a l low m o r e flex
ibility and less res is tance to the correct ive 
lateral forces being appl ied . 

T h e stabi l izat ion of the pelvis u p o n which 
to bui ld the orthos i s and the increase in 
i n t r a - a b d o m i n a l pressure by the e n c o m p a s s 
ing girdle a d d to the necessity for the re
duced lordot ic pos i t ioning . 

S u m m a r y 

Thi s paper has emphas i zed the i m p o r t a n c e 
of proper orthot ic m a n a g e m e n t of l u m b a r 
lordos i s and its re lat ionship to the treatment 
of juvenile k y p h o s i s a n d t h o r a c o - l u m b a r 
scol ios i s . 

In the orthot ic m a n a g e m e n t of juvenile 
k y p h o s i s with a C T L S O the effect of the 



Fig. 9 . In lumbar scoliosis the lateral and rotational deviations are seen as a muscle 
prominence and a pelvic obliquity towards the convex side. 

b o d y ' s righting reflex, a s a n ad junc t to the 
external ly a p p l i e d correct ive forces , h a s been 
recognized . 

In the orthot ic m a n a g e m e n t of the l u m b a r 
sco l ios i s with a T L S O the re-pos i t ioning to 
a d v a n t a g e of the ro ta ted v e r t e b r a e a n d m u s 
c le- tendon a t t a c h m e n t s h a s been out l ined. 
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