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Results: The findings demonstrated that traction therapy, combined with core stability

exercises in the frontal and sagittal planes, led to a significant reduction in Cobb angle in
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Extended Abstract

Introduction

Idiopathic scoliosis represents a complex
three-dimensional spinal deformity that
manifests during adolescence, characterized
by lateral curvature combined with vertebral
rotation. This condition affects
approximately 2-3% of the adolescent
population, with potential consequences
ranging from cosmetic concerns to severe
cardiopulmonary complications in
progressive cases. The search for effective
conservative treatments has intensified in
recent years, particularly focusing on
exercise-based interventions that can halt
progression and improve spinal alignment.
Core stability training has emerged as a
promising therapeutic approach, targeting the
deep musculature responsible for spinal
support and postural control. However, the
optimal plane of exercise delivery - whether
frontal or sagittal - remains a subject of
ongoing investigation. This study examines
the comparative efficacy of these two
approaches when combined with mechanical
traction, analyzing their impact on three
critical biomechanical parameters: Cobb
angle as the primary measure of spinal
deformity, trunk rotation angle assessing
vertebral alignment, and range of motion
evaluating  functional  capacity.  The
investigation builds upon previous research
demonstrating the benefits of core
stabilization while addressing gaps in our
understanding of plane-specific effects in
scoliosis management.

Methods

The study employed a randomized controlled
trial design with three parallel groups,
conducted at a specialized spinal
rehabilitation center. Thirty participants
meeting strict inclusion criteria (aged 15-25
years, diagnosed with single-curve idiopathic
scoliosis, Cobb angle 10-40 degrees) were

randomly allocated to one of three
intervention protocols. The control group
received standard mechanical traction
therapy alone, while the two experimental
groups combined traction with either frontal
plane or sagittal plane core stability
exercises. All interventions were
administered three times weekly for eight
weeks under the supervision of certified
physical therapists. The frontal plane
protocol  emphasized lateral stability
exercises including side planks, standing hip
abductions, and lateral trunk flexions, while
the sagittal plane protocol focused on
anterior-posterior stability through exercises
such as dead bugs, pelvic tilts, and prone
extensions. Outcome measures were
collected at baseline and post-intervention by
blinded assessors wusing standardized
protocols: Cobb angle measurement from
standing anteroposterior radiographs, trunk
rotation assessment using a calibrated
scoliometer during the Adams forward bend
test, and range of motion evaluation through
both the modified Schober test for spinal
flexion and lateral bending measurements.
Statistical analysis included intention-to-treat
principles with mixed-model ANOVA to
account for repeated measures and potential
covariates.

Results

The eight-week intervention yielded
significant between-group differences in
primary outcomes. Both core stability groups
demonstrated  superior  improvements
compared to traction alone in Cobb angle
reduction (mean reduction of 4.2° in frontal
plane group versus 3.8° in sagittal plane
group, compared to 0.4° in control group,
p<0.01). Trunk rotation measurements
showed similar patterns of improvement,
with the frontal plane group achieving greater
reductions in rotational deformity (2.1°) than
the sagittal plane group (1.7°), though this
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difference did not reach statistical
significance (p=0.08). Range of motion
outcomes presented a more complex picture,
with the sagittal plane group showing modest
but significant improvements in forward
flexion (13% increase, p=0.03) while the
frontal plane group exhibited better gains in
lateral bending (9% improvement, p=0.04).
Adherence rates exceeded 85% across all
groups, with no reported adverse events.
Secondary analysis revealed that baseline
Cobb angle magnitude significantly
moderated  treatment  response,  with
participants presenting larger initial curves
(30-40°) benefiting more from frontal plane
exercises, while those with smaller curves
(10-20°) responded better to sagittal plane
training (interaction effect p=0.02).
Discussion

The findings substantially advance our
understanding of plane-specific effects in
scoliosis rehabilitation. The superior Cobb
angle reduction achieved through core
stability training supports the growing
evidence for exercise interventions in spinal
deformity management. The differential
effects observed between frontal and sagittal
plane exercises likely reflect their distinct
neuromuscular activation patterns - frontal
plane exercises may better address the lateral
deviation component of scoliosis, while
sagittal plane exercises potentially improve
the sagittal balance often compromised in
spinal deformities. The range of motion
results suggest that exercise benefits may be
plane-specific, with each approach targeting
different aspects of spinal mobility. These
outcomes align with emerging biomechanical
models emphasizing the three-dimensional
nature of scoliosis and the need for
multiplanar intervention strategies. The
moderating effect of baseline curve severity
introduces important considerations for
clinical decision-making, potentially guiding
exercise prescription based on initial

presentation.  However, the  study's
limitations including the relatively short
intervention period and lack of long-term
follow-up data caution against
overgeneralization of these findings. The
absence of quality-of-life measures also
represents an important gap that future
research should address to fully evaluate the
clinical significance of these biomechanical
improvements.

Conclusion

This randomized controlled trial provides
compelling evidence for the inclusion of
plane-specific core stability exercises in
idiopathic scoliosis management protocols.
The demonstrated improvements in Cobb
angle and trunk rotation, coupled with the
differential effects on range of motion,
support a targeted approach to exercise
prescription based on individual
biomechanical presentations. The findings
suggest that frontal plane exercises may be
particularly beneficial for larger magnitude
curves, while sagittal plane training appears
more effective for milder deformities and
improving forward flexion capacity. These
results have immediate clinical applicability,
advocating for the integration of both
exercise  planes in comprehensive
rehabilitation programs while considering
baseline curve characteristics.  Future
research directions should investigate long-
term outcomes, explore optimal exercise
dosing parameters, and examine the potential
synergistic effects of combining both planes
in sequential or alternating protocols. The
study underscores the importance of
personalized,  evidence-based  exercise
prescription in the conservative management
of adolescent idiopathic scoliosis, offering
new insights into the refinement of non-
surgical treatment approaches for this
challenging condition.
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