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ABSTRACT

Background: Kyphoscoliosis, abnormal curvature in spinal column often leads pulmonary
dysfunction and forward bending of spine. Existing supportive spinal bracing may provide some sort
of receive from pain but upright postural with scope of correction is still challenging.

Aim: The aim of present case study was to identify the alternating factors related with spinal bracing
which assist in upright postural maintenance.

Methods: Quantitative approach was used to identify the effect of customized thoracolumbar spinal
brace. Oswestry Low Back Pain Disability Questionnaire and x ray evaluation were used for
quantification of result. St. George’s Respiratory questionnaire was used to address pulmonary
dysfunction. Pre and post test was used with adaptation time for 4 weeks in spinal brace on.

Result: Result showed marked relieve in spinal pain with improved Oswestry Disability Index score
in post test quantification. There was significant alteration noticed in kyphotic posture but scoliosis
was not much changed.

Conclusion: This study highlighted the effect of customized spinal brace with some alteration which
improves quality of life along with maintain upright spinal posture.

Key Words: Kyphoscoliosis, Thoracolumbar brace, Quality of life, Spinal pain, Pulmonary
dysfunction.

INTRODUCTION

Kyphoscoliosis (KS), sagitto-frontal
plane deformity where abnormal sideway
and posterior spinal curvature reported in
both  sagittal and  frontal plane.
Kyphoscoliotic curvature leads dependent
activities of daily living (ADL), especially
performance of mobility tasks, ™ pain,
inadequate quality of life ™2 impaired
muscular and motor function ! and
pulmonary dysfunction. ™ With growing
age KS leads significant problem and
addressing spinal clinical condition in
become more challenging than younger age.
581 Clinical signs included abnormal hunch
along with a presence of S or C-like shape,

uneven lengths of arms and legs, some time
presence of associated disorders likes
neurological disorders and hypertension etc.
KS can occur for various causes and in
different stage of life.

Changes in spinal shape also lead
disruption in balance. An increase sagittal
curvature also may alter physiologic loading
through the spine and leading to increased
flexion moments and compression and shear
forces imposed on spine segments. 7 It
may lead various physical constraints,
reduced mobility and other orthopedic
problems, which leads more energy
expenditure during activities and reduced
quality of life and functional capacity. %
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Many prefabricated spinal braces are
available in the market which can be fitted
but problem arises when patient with
kyphoscoliosis requires gradual correction
and support instead of one time corrective
mechanism. One shot correction may lead
sever pain, discomfort, more energy
expenditure during activities of daily living
and sometime rejection of brace too. The
aim of this case study was to identify the
alternating factors related with spinal
bracing which assist in upright postural
maintenance  with  development  of
alternative support system.

METHOD

A 56 year male patient with spinal
curvature was reported. Patient was also
suffered from chronic degenerative diseases,
osteoporosis and leads to structural changes
in the spine and adjoining tissues. A detailed
assessment was performed with
demographic data, medical history, x- ray
evaluation, Cobb’s angle, angulations in
sagittal and frontal plane and functional
outcome. Patient was reported with

abnormal hunch back with C like shape,
uneven leg length and abnormal gait. Patient
was assessed with Oswestry low back pain
disability questionnaire (QLBPDQ) ' to
assess the severity of pain and St. George’s
respiratory questionnaire (SGRQ) ™ to
identify the respiratory problem. Patient was
diagnosed with kyphoscoliosis in thoraco-
lumbar region. QLBPDQ score with
interpretation of severity of disability and
SGRQ score as 0-100 as per feedback.
Patient was fitted with thoraco-lumber
molded spinal brace. Fabrication process
included measurement, casting, molding,
trimming and finishing of molded brace as
described in figure no 1 and figure no 2. Pre
and post questionnaire feedback was taken
after wearing of brace with adaptation of 4
weeks.

Fabrication of spinal brace includes
template fabrication, casting, cast cutting,
molding of polypropylene sheet as per
various parts. Components and accessories
of customized spinal brace were attached
with accessories pad, hook and loop straps,
wing nut.

Figure no 1: Measurement
and casting produre:

1a showed patient posture in
frontal plane, 1b showed
radiological finding of

patient, 1c showed
measurement and casting
procedure for modified
thoracolumber spinal brace
and 1d showed negative cast
of patient.
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Components and Design:

2a showed different
component of modified
spinal brace as 1-sternal
pad, 2-lateral upright and
3-pubic pad; 2b showed
attachment of lateral
housing and 2c showed
final anterior look of
modified spinal brace.
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RESULT

Result of this case study was
analyzed with comparison of pre and post
score of questionnaires. Quantification was
performed on based on scoring of pain and
respiratory discomfort. QLBPDQ pre test
score was 66% which signifies crippled
condition and post test with 33% score with
moderate disability. SGRQ pre test was 60
score and post test score was 50. (Graph no
1) Much change was not reported in SGRQ
feedback after use of thoracolumbar orthosis
for 4 weeks. X ray evaluation was not
showed any significant changes.

SGRQ

62
60
58
56
54
52
50 -
48
46

W SGRQ

0
Pre test

Post test

44
Pre test

Post test
50

(aLsroQ

66

|

33

Graph 1: Two Questionnaires were used in pre test and post test phase; QLBPDQ (Oswestry low back
pain disabilitv questionnaire) for pain severity where pre test score shows about 66% severity of pain
while after use of Thoraco-lumber spinal brace , post test score was significantly reduced upto 33%;
SGRQ (St. George’s respiratory questionnaire) was used for assessing respiratory problem, in pre test
patient scored 60 about of 100 point which showed significant respiratory problem while post test
with use of brace showed some about of relief as patient scored 50 out of 100 points.

[sGrQ 60

DISCUSSION

This case study was performed to
analyze the effect of thoracolumbar spinal
brace to address the spinal pain and
breathing difficulties in kyphoscoliosis
patient. In orthotic design, three point
pressure was use to support the spine. Large
area was used for distribution of supportive
pressure system. Design of thoracolumbar
spinal brace was altered to increase the
contact surface area. Braces provide support
to the muscles and bones, as well as apply

corrective pressure to reduce the curvature.
The braces for Kyphoscoliosis have to be
designed such that it becomes effective with
both abnormal curvatures in the coronal and
sagittal plan.

Many factors were responsible for
alternating spinal curvature and reduced
mechanical loading like gravity, muscle
imbalance, loss of bony integrity due to
tumour, burst fracture, infection or
osteoporosis, and loss of ligamentous
stability. ™*'? Muscle (extensor muscles,
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the  supraspinous and interspinous
ligaments, the capsule of the facet joints,
and the ligamentum flavum) weakness also
leads bending of spine. %3

Orthotic Management of kypho-
scoliosis was challenging as in starting
fitment, patient feel discomfort with use of
spinal orthosis particularly with pelvic area
and complain about breathing discomfort.
Use of three point pressure system in spinal
braces provides supportive and corrective
mechanism as well as marked controversy
in various research studies. Norton and
Brown ! stated about discomfort caused by
spinal devices which applied a three-point
pressure over bony prominences to change
or maintain posture while using the orthotic
device. ™ Numerous papers were
reporting on brace biomechanics where
three point system seems to be universally
accepted. 7%

As per research studies, better
quality of life achieved through pain
reduction, decreased limitations of daily
living, ® and improved well-being. ™
Spinal bracing also shows quantitative
impact on several aspects on ADL activities
and family functioning. “! It is also evident
that brace treatment has implications in
some self-perceived condition of human and
involved in the concept of quality of life. [#?
The deleterious effects on the quality of life
may vary in relation to the type of brace
selected for treatment. ! This subjective
case study shows more realistic response
than purely statistical process. QLBPDQ
and SGRQ both were used by patient itself,
to evaluate the pain severity and breathing
discomfort which was indirectly related
with spinal bracing.

CONCLUSION

Spinal abnormality leads impaired
ADLs activity and quality of life. Further
problem associated with physical pain and
respiratory constrictions. Improved spinal
posture leads some amount improved
quality-of-life and help in pain reduction
and decreased limitations of daily living.
Present case study concludes with reduced

spinal pain by use of spinal brace in kypho-
scoliosis. This study will lead new
directions to research papers related with
orthotic management in kyphoscoliosis.
Future work needed to determine inclusion
of more number of participants and more
statistical calculation for better
understanding of outcome with proper
documentation.
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