Review of the Literature:

Non-operative Scoliosis Treatment

by Marc Lamantia, M.S., D.C., D.A.C.N.B.

ITHOUT INTERVENTION, ADOLESCENT IDIOPATHIC SCOLIOSIS (AIS) IS A CONDITION WHICH IS LIKELY TO
PROGRESS between the time of detection and the time of skeletal maturity.' This makes early
detection, with the intent of early intervention of paramount importance to the success of a
non-surgical treatment regiment.? Unfortunately, the current medical standards recommend
observation until a curvature has shown progression of five degrees or more, and the measurement
exceeds thirty degrees. This leaves a very small window where brace treatment is suggested and, more
importantly, lessens the patients’ chances of successful non-surgical treatment. Studies confirm, as
the curvature increases, the likelihood of further progression increases as well.? Therefore, the current
standards are not congruent with the scientific observations reported in these studies. Early interven-

tion should be coupled with early detection.

Progression and Protocols: Nachemson, et al.,* reported
both girls and boys between the ages of ten and twelve, who
had at least a thirty degree curvature at the time of detection,
have the highest risk of progression before skeletal maturity, ap-
proaching 100%. If this is, in fact, accurate, recommendations of
early screening and early intervention until the patient reaches
skeletal maturity make the most sense. Unfortunately, the pedi-
atric orthopedic community continues to recommend watchful
waiting, often waiting until surgery is the only option.
Although the highest risk of progression is clearly between
the time of detection and

(1991) and Goldberg, et al., (1993) corroborated these findings,
and went as far as to recommend discontinuance of screening
programs and challenged the usefulness of bracing at all.”® In
a 1997 article printed in the Journal of Bone and Joint Surgery,
ameta-analysis was performed to evaluate the efficacy of Non-
Operative treatment of AIS. Nineteen studies were included in
the analysis, with over 1900 participants. Although the findings
clearly showed full time bracing (23 hours per day) did, in fact,
significantly alter the natural progression of the disease, current
trends continue towards reduced bracing hours and, in some
cases, no recommendation of

skeletal maturity, a second
significant progression has
been reported to occur be-

It is my belief, from a clinical standpoint, following
a comprehensive evaluation of vestibular function,
movement analysis, gait evaluation and the like,

bracing at all.’ Furthermore,
the type of brace being pre-
scribed was also a significant
variable. The Charleston

tween skeletal maturity and
a thirty year follow-up.’ In
a longitudinal study, Wein-
stein, et al., (1981) followed
one hundred and twenty pa-
tients over forty years. The authors reported a high likelihood
of adult progression in those patients with thirty degree lumbar
and thoracolumbar curvatures at the time of skeletal maturity.
Thoracic curvatures of fifty degrees or more were also reported
to have a high likelihood of progression during this same time
frame. This is an important study because it highlights the
necessity to treat lumbar curvatures which are thirty degrees
or more, even when progression is not suspected.

Although bracing alone has been the only accepted medical
standard since 1951, as of 1984, there had not been any prospec-
tive or randomized clinically controlled studies to demonstrate
its efficacy. In 1984, Miller, et al., demonstrated insignificant
differences between bracing and observation in regards to the
natural progression of AIS.¢ Researchers such as Focarile, et al.,
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patients can be trained to optimize postural muscle
synergies through repetitive movement therapy and
vestibular rehabilitation.

brace was significantly less
successful than the Milwau-
kee brace (64%), however
the authors admit difficulties
in comparing the cases due to reporting parameter and clas-
sifications amongst patient groups.

In general, rigid bracing uses three point pressure systems
to reduce the lateral deviation of the spine. More recently, the
Spinecor Brace has been gaining popularity among non-surgical
providers (we have been providing Spinecor in our offices for
the past five years). Invented in 1992, the brace consists of a
fabric bolero designed to help control rib cage positioning,
four fabric elastic band and a pelvic belt. The brace is fitted to
induce a corrective posture as first described by Dr. Christine
Collaird. Depending upon curvature location, the brace is fitted
accordingly. Spinecor is the first dynamic elastic tension brace
designed to provide neuromuscular rehabilitation through de-
rotation of the rib cage in relation to the shoulder and pelvic
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Treatment of any movement disorder is most

effective when vestibular function is robust, as

would be the case in any population, adult or
adolescent.

girdle. In a study published in the Journal of Pediatric Ortho-
pedics, patients fitted with the Spinecor brace were monitored
continuously for two years beyond the weaning period. Of the
172 participants with a definitive outcome, thirty-nine required
surgery prior to skeletal maturity and twelve dropped out;
fourteen patients were weaned out due to positive outcomes
and stability prior to skeletal maturity. So the remaining one
hundred and one patients observed had a 59.4% success rate,
with an additional 10.6% who had progression of more than 6
degrees but did not require surgery. Of the 59.4% who achieved
curvature reduction or stabilization, 95.7% maintained the cor-
rections achieved two years prior. Five of the patients continued
to improve despite being out of brace for two years. Interest-
ingly, the authors report lumbar curvatures to respond most
favorably (83.3%), then thoracolumbar curvatures (69.4%),
thoracic (56.8%) and double curvatures of equal magnitudes
being least favorable (42.8%). Furthermore, when initial
curvatures measured between 25 and 29 degrees, the rate of
success was 70.1% as compared to 50.2% success when the
curvatures measured from 30-40 degrees. These findings are
consistent with findings of others who report early detection
and intervention as necessary for the most successful outcomes
and are suggestive that Spinecor is more successful than any
other brace when the patient begins treatment with curvatures
measuring between 25 and 29 degrees.

In May 2007, Dr. Gary Deutchman and I presented the first
study on the use of Spinecor in adults entitled, A retrospective
study of twenty-three adults treated for scoliosis using the Spine-
cor Orthosis.!® Although adult treatment has been relegated to
pain relief, it was our belief that neuromuscular rehabilitation
would be a successful approach to reducing spinal deformities
in adults as well as children. The patients were separated into
three groups based on curvature location. The patients in the
"thoracic" group (n =20) had a mean average change of -5.27
degrees. This is considered by the Scoliosis Research Society
to be a borderline significant reduction. The "thoracolumbar"
group (n = 3) had a mean average change of -6.0 degrees, and
the lumbar group (n = 15) had a mean average change of -4.40
degrees. A questionnaire survey revealed the adult group to
be “extremely satisfied” and would recommend Spinecor to
other adults. I should also add, due to the comorbid nature of
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scoliosis, chronic pain and degenerative joint disease, altera-
tions were made to the brace configurations on a case by case
basis. Many of the adults treated were fitted in an extension-type
set-up (often used to treat kyphosis), irrespective of curvature
location. After the patients were tolerant of brace wearing, we
then switched many to a more conventional “Spinecor” set-up
as described by Collaird. Although pain reduction was the most
significant finding, this study highlighted the possibility of adult
curvatures responding to non-surgical management. In my ex-
perience, adults with scoliosis are unaware that anything can be
done to help them in regard to curvature or pain reduction. Of
course, cosmesis is another consideration; improving posture
and outward appearance is oftentimes the motivating factor
for adults who seek treatment. Studies performed by Griffet,
et al., indicated gibbosity reduction as a significant outcome of
treatment with the Spinecor brace.'!

Neuromuscular Influences in Idiopathic Cases:
Neuromuscular rehabilitation of the posture in both adults and
children should include a thorough neurological evaluation of
the vestibular system. Studies confirm the presence of vestibular
disturbances in scoliosis patients'? which may not resolve with-
out specific rehabilitation techniques. In an article published
in the Scoliosis Journal 2007, I reported on my findings of
vestibular dysfunction in a population of scoliosis patients."
Vestibular dysfunction left untreated influences postural tone,
in particular extensor musculature activity during dynamic
balance. This includes ambulation as well as specific balancing
tasks. Studies confirm abnormal activation of extensor muscu-
lature during walking in scoliosis patients.'* The authors of this
particular study were concerned with post operative changes,
but failed to explore possible non-surgical approaches to in-
fluencing muscle recruitment patterns. It is my belief, from a
clinical standpoint, following a comprehensive evaluation of
vestibular function, movement analysis, gait evaluation and the
like, patients can be trained to optimize postural muscle syner-
gies through repetitive movement therapy and vestibular reha-
bilitation. Although vestibular rehabilitation is well accepted,
scoliosis care providers rarely offer evaluations and treatment
along these lines. Interestingly, the adolescent population with
vestibular pathology are often without symptoms, much in the
same way they are typically without pain. On the other hand,
the adult population often suffers from dizziness, imbalance,
anxiety and vestibular headaches as a direct result of their ves-
tibular disorder, and experience chronic pain syndromes as well.
For those who embark on a course of postural rehabilitation
for patients, whether it be working on sagital curve restoration
or otherwise, its efficacy will be lessened in the presence of
abnormal vestibulospinal function. Treatment of any movement
disorder is most effective when vestibular function is robust,
as would be the case in any population, adult or adolescent. To
date, vestibular rehabilitation and, really, any rehabilitation of
movement remains controversial in the United States.
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