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The orthotic management of idiopathic scoliosis (fig. 
1) over the years has employed a number of different or
thotic systems. Included among them have been the 
Milwaukee and modified cervico-thoracic-lumbo-sacral 
orthoses (C.T.L.S.O.) as well as various prefabricated, 
modular, and custom fabricated thoracic-lumbo-sacral 
orthoses (T.L.S.O.) . 

The prescription of any of the systems is dependent 
upon a number of variables, including the level and 
degree of curvature, the degree of rotation, the age and 
physical condition of the patient, and the degree of pa
tient cooperation expected. 

No matter which system is selected, and no matter 
which set or combination of variables is present, there 
exists a number of orthotic management principles for 
consideration. The purpose of this paper is to outline 
these principles and theories, the similarities and dif
ferences presented by scoliosis, and orthotic manage
ment systems employed. 

In order to present these relationships, a number of 
somewhat original, and perhaps not so original, or
thotic management concepts and theories are discussed. 
The theories include: 1. the reasons for reducing lumbar 
lordosis; 2. the idea and employment of a "righting 
reflex," both sagittal and coronal; 3. the concept of 
"costal distraction"; 4. the importance of axial align
ment; and 5. a theory concerning the deviations of 
scoliosis, the creation of forces, and the force systems 
necessary for their control and correction. 

Lumbar Lordosis 
Historically, there has been an emphasis over the 

years on the reduction of lumbar lordosis (fig. 2) in the 
orthotic management of the spine, especially in the or
thotic management of scoliosis with the C.T.L.S.O. and 
the T.L.S.O., for a number of reasons. 1, 2 

a. In the orthotic management of a 
lumbar or thoraco-lumbar scoliosis. 
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flexion of the lumbar spine has a 
positive effect on scoliosis. The 
distraction that occurs between 
the thoracic spine and sacrum re
duces lumbar scoliosis. The rea
sons presented for this "correction" 
include the release of the hip flexors 
and resultant pelvic tilt, and the 
stretch of the posterior longitudinal 
ligaments; the net result being an 
improvement of the lumbar scolio
sis. 

b. When managing a lumbar curve in 
an orthosis with a corrective force 
from the posterior lateral direction 
in an attempt to reduce scoliosis 
and vertebral rotation by compress
ing of muscle bulge, it is necessary 
to provide an anterior counter-
force to prevent an increase in lor
dosis. 

c. Recognizing that the thoracic and 
lumbar spine are interrelated, ef
forts to control lordosis with en
casement and stabilization of the 
pelvis produce an opportunity for 
leverage and corrective forces, both 
inductive and direct, to be applied 
to the thoracic spine. 

"Righting Reflex" 

The "righting reflex" (fig. 3) is an example of an in
ductive force. When producing flexion of the lumbar 
spine, the kyphotic posture of the thoracic spine accen
tuates a forward flexion of the shoulder and head. The 
body's natural tendency to right itself over the center of 
gravity produces an extension or reduction in thoracic 
kyphosis. This sagittal plane reflex can be utilized in the 
orthotic management of Scheurmann's kyphosis and 
idiopathic scoliosis. 

Another "righting reflex" force developed is in the 
coronal plane. In double curves, thoracic and thoraco
lumbar, when the lumbar curve is reduced, causing a 
lateral shift of the head and shoulders, the body's 

natural tendency to right itself results in a reduction in 
thoracic scoliosis as well. 

In the orthotic management of scoliosis in a 
C.T.L.S.O., the "righting reflexes" can be planned as an 
adjunct to the direct counter-lateral and anti-rotational 
forces of the thoracic pad. 

In a T.L.S.O., this inductive extension is aided by a 
fulcrum created by the superior trim line of the orthosis. 
In theory, even though the length of the lever arm 
superior to the apex of the thoracic curve does not ap
pear adequate for a significant force to be applied, the 
planned instigation of "righting reflex" forces is used to 
augment a lesser, direct force. 

Axial Alignment 

The encasement and stabilization of the pelvis pro
vides the counter-force and leverage for direct force ap
plication to the thorax as well. 

Because of the rotational component present in 
scoliosis, axial alignment of the body, rib cage and 
pelvis is necessary. The direct force created by sym
metric alignment of the pelvic and thoracic surfaces of 
the orthosis results in a direct anti-rotational corrective 
force. This is particularly applicable in the orthotic 
management of a thoracic curve in a T.L.S.O. Since the 
rotational component present in a scoliosis is one 
variable that may preclude the use of a T.L.S.O., 
management of rotation in this system can be viewed as 
critical. 

"Costal Distraction" 
Another direct force advantage created by the encase

ment of the pelvis is "distraction." Stabilization of the 
pelvis and the "total contact" encasement of the lower 
rib cage in a T.L.S.O. produces an opportunity to max
imize the distance between the pelvis and the rib cage, 
resulting in a distraction of the lumbar spine. The flat
tened abdominal surface induces lumbar flexion and 
also increases the intra-abdominal pressures, augment
ing this force. The resultant costal-pelvis distraction is 
another planned, direct force in the orthotic manage
ment of lumbar scoliosis in a T.L.S.O. 

Orthotic Management Goals 
The concepts and theories presented might now be 

viewed in relation to orthotic management goals 
relative to scoliosis, specifically the evaluation of the 
various scoliosis deviations and the corrective forces 
available in the orthotic management system employed. 

In the normal spine, the muscles act antagonistically 
on either side to maintain a straight, neutral spine. The 
spine, rib cage, and pelvis are symmetrically related and 
supported by the musculature. 

In the scoliotic spine, as the vertebrae rotate and 
move laterally, the muscles lose their lever-arm advan
tage, and the spine, rib cage, and pelvis lose their sym
metry. The orthotic management goals then become: 

a. repositioning of the vertebrae, not only by direct 
forces, but also by inductive reflex forces. 

b. re-establishment of muscle levers and re-estab
lishment of symmetry of the rib cage and be
tween the rib cage and pelvis. 
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Thoracic Scoliosis (Two Deviations) 
In identifying the orthotic system to be used, the dif

ferences in scoliosis deviations should be recognized. 
Thoracic scoliosis (fig. 4a) is seen as a two-deviational 

deformity, 1. a lateral deviation, the curve, 2. a rota
tional deviation, the rib prominence. Theoretically a 
three-directional force system is necessary for manage
ment of these deviations. The choice of C.T.L.S.O. or 
T.L.S.O. force systems depends, of course, on the 
variables outlined previously. 

In the three-directional force system C.T.L.S.O. (fig. 
4b), the forces include, 1. the counter-lateral force of 
the thoracic pad, 2. the anti-rotational force of the 
thoracic pad, and 3. the distractive force of the pelvic 
base opposed by the occipital portion of the neck ring. 

Certain thoracic curves can be managed also in a 
T.L.S.O. system: The two-deviational deformity of 
thoracic scoliosis managed with the lateral and anti-
rotational force of the axially aligned surfaces of the or
thosis, augmented by the righting reflex inductive 
forces, coronal and sagittal. 

Lumbar Scoliosis (Three Deviations) 
Thoraco-lumbar and lumbar curves (fig. 5) are seen 

as a three-deviational deformity (fig. 6). In addition to 
the lateral and rotational deviations there is usually a 
tendency toward lordosis. The asymmetry and loss of 
muscle levers and the shape of the lumbar vertebrae 
allow hyper-extension which contributes to a third 
deviation. It becomes necessary to incorporate a four-
vector force system to manage this three-deviational 
deformity. 
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The four-vector force system T.L.S.O. (fig. 7) con
tains: 1. anti-lordotic, 2. lateral, 3. anti-rotational, 
and 4. costal distraction forces, all described earlier. 

In summary, understanding of the concepts and 
theories presented is necessary to provide the orthotic 
management system reflecting the re-positioning and 
forces required for appropriate correction. 
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