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/ Abstract

~

Background: Adult scoliosis is associated with pain, disability, and reduced quality of life. Conservative management strategies such as
physiotherapeutic scoliosis-specific exercises (PSSE), manual therapy, and traction are often explored, but evidence for their use remains
limited.

Case Presentation: A 22-year-old female with mild structural scoliosis presented with pain, postural imbalance, and functional limitations.
Baseline assessment included plain radiographs (X-Ray: thoracic Cobb: 21.7°; lumbar Cobb: 12.5°) and 3D LiDAR surface topography (LiDAR:
thoracic Cobb: 24.2°; lumbar Cobb: 10.7°).

Intervention: A 16-week multimodal programme combining manual therapy, CBP-based traction, and Schroth-based PSSE was implemented,
with weekly clinic sessions and a daily home-based programme.

Results: A follow-up LiDAR scan taken at end of Week 16 demonstrated apparent reductions thoracic Cobb angle (24.2° to 1.9°) and lumbar
Cobb angle (10.7° to 1.3°), with improvements in sagittal and coronal balance, and shoulder obliquity. The patient reported reduced pain,
improved confidence and increased functional capacity.

Conclusion: In this case, multimodal conservative care was associated with apparent curve reduction and postural improvement. Given the

\Keywords: Case report, adult scoliosis, physiotherapeutic scoliosis-specific exercise, PSSE, manual therapy, traction, CBP, LiDAR.

reliance on 3D LiDAR scans for follow-up measurements rather than radiographic confirmation, findings should be interpreted with caution.

%

INTRODUCTION

Adult scoliosis is generally accepted to be associated with a
decreased quality of life and an increased incidence of lower
back pain (LBP), disability and poor health related quality of life
(HRQoL)', increasing as curve severity increases. Lumbar and
thoracolumbar curves are typically reported as being more
painful than thoracic only curves, especially where significant
rotation is also present?. Unlike chronic non-specific lower back
pain in the general adult population3, scoliosis related back
pain is frequently reported as being asymmetrical, localised
to specific areas around the curve apexes, and may include
cruralgia (femoral nerve pain) rather than sciatica®. A 2024
cross-sectional study identified key predictors of pain intensity
in non-surgically treated adults with idiopathic scoliosis, these
are: curve severity; spinal mobility; angle of trunk rotation
(ATR); perception of cosmetic deformity; disability; and quality
of life>. The authors recommend that these factors be taken
into consideration when designing rehabilitation and treatment

programmes.
Whilst bracing is often the gold-standard approach in
adolescent populations, it's role in adult scoliosis remains
inconclusive due to limited evidence of long-term therapeutic
benefit. Where pain is minimal and curve severity only mild
to moderate, the 2016 SOSORT guidelines recommend
physiotherapeutic scoliosis-specific exercise (PSSE) be used
to treat scoliosis®. There are a number of methodologies for
PSSE, but all involve active 3D self-correction and training to
incorporate curve-specific corrective positions into activities
of daily life (ADLs). However, there is currently no universally
accepted protocol for treating adult scoliosis, and outcomes
vary widely depending on curve type, symptom severity and
the patients functional capacity and engagement. The majority
of studies do show that PSSE can reduce pain, disability, curve
severity and improve HRQoL in some adults’, however, the
research to date is fraught with bias and poorly designed
studies, largely due to the nature of research in this area often
involving very small cohorts and retrospective study designs.
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Curve Imaging and Monitoring

Caution and careful monitoring of the curve should always be
advised when treating scoliosis, though less-so in adults as the
risk of curve progression is lower (though not non-existent).
Age and lifestyle-related degeneration have been shown to
worsen curve severity over time8, typically at approximately
1-3° per year, though curves over 30° at skeletal maturity may
progress faster. Even modest progression (e.g. 3-5° degrees
over 10 years) can lead to increased pain and disability,
reduced spinal mobility and compromised HRQoL®.

In adolescent idiopathic scoliosis (AIS), patients frequently
undergo x-ray imaging from diagnosis and throughout
growth to monitor progress, and it is generally accepted
that the exposure to ionising radiation is justified in order
to prevent rapid progression that can occur during growth
spurts, and to ensure that treatment modalities (such as
corrective bracing) are having the desired effect’®. In the
adult-scoliosis population, repeat x-rays are generally not
needed due to the slower rate of progression and the
concern over unnecessary radiation exposure, though ultra
low dose imaging technologies, such as EOS® Imaging, offer
a potential way to dramatically reduce the per-image dose,
perhaps allowing for more frequent x-rays to be taken'.
There is, however, the issue of cost and accessibility, whilst no
official figures exist, x-ray machinery typically has substantial
equipment costs running into the tens of thousands, high
maintenance costs, and comes with a considerable regulatory
burden, which makes it unrealistic for the majority of clinics to
own and operate one. This means that patients are typically
referred to NHS hospital imaging departments,

which currently are facing significant backlogs, or private
diagnostic centres which then push the cost onto the patient.
This presents a problem for clinicians wanting to closely
monitor this population, as there are currently very few
non-invasive ways of accurately and reliably measuring the
spine without radiation exposure, though new technological
breakthroughs are promising to solve this problem. One
such technology showing high degrees of accuracy and cost-
effective ease of use is the use of light detection and ranging
(LiDAR)'2. LiDAR is an entirely non-invasive sensing method
that measures distances using laser light to create detailed
3D surface-topography “maps”. To date this has mostly been
used in vegetation analysis and archaeological surveying,
but there is emerging and evolving research for it's use in
mapping and monitoring spinal deformities, though only
after an x-ray, MRI or CT has enabled correct diagnosis and
the ruling out of severe underlying pathologies. LiDAR units
are more cost-effective than x-ray, they require less set-up
and maintenance, do not require any shielding and have no
regulatory burden as it is a non-ionising assessment.

The purpose of this report, then, is to present a case of
multimodal scoliosis management, demonstrating curve

reduction and postural improvement using combined
conservative treatment modalities and 3D monitoring using
a LiDAR system.

PATIENT PRESENTATION

History

A 22-year-old female, final-year student presented with
a persistent previously diagnosed structural curvature of
the spine with marked unilateral paraspinal hypertonicity,
postural imbalance and activity-dependant symptoms of
sharp intermittent interscapular pain, muscular pain likened
to the feeling of delayed onset muscle soreness (DOMS) and
fear-avoidant beliefs around posture and currently painful
movements. The patients symptoms caused her functional
limitations in avoiding weighted strength training, needing
week-long recovery periods after flare-ups and significant
psychological distress and cognitive load related to the visible
asymmetry, the perceived causes and effects of scoliosis, and
her concern over the impact her scoliosis may have on her
future career and lifestyle plans.

Background

The patients scoliosis was first noticed after a significant right
forearm fracture which had to be surgically pinned and placed
in a cast at 10-years-old, the postural asymmetry was noticed
following this but was not formerly diagnosed until she had
finished growing at 17-years-old. The patient incorrectly
believed that a combination of the heavy cast and sitting
mainly on one leg throughout her childhood had caused her
scoliosis, but she did also note that her grandmother and
mother both also had scoliosis. The patients current lifestyle
involved a lot of sitting and studying, and she was concerned
about worsening her scoliosis and symptoms with an
imminent transition to a practical placement year that would
involve prolonged periods of standing and manual handling.
Outside of her studies the patient was highly physically active
doing callisthenics training, cycling, climbing, running and
water-sports.

Prior Treatment

The patient reported having seen physiotherapists for help
with her scoliosis and for specific exercises, but that any
exercises provided to her had been so far ineffective and
non-specific. Due to this, she took it upon herself to create
a self-directed scoliosis-specific exercise programme which
consisted of a daily morning routine that she had kept up
for the past 4-years, and featured exercises focused on
strengthening her posterior chain muscles, stretching and
strengthening the muscles on the self-perceived “weak” side
of her curves and various movements aimed at improving
motor control and posture. She found that this programme
had resolved the majority of her pain and had somewhat
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improved her asymmetry, though it provided very limited
carry-over into her activities of daily life (ADLs) and her sport
and exercise routines, finding that she could not relieve the
perception that the muscles on the concave side of her curves
were stronger and more dominant.

Treatment Goals

The patients main goal was to reduce the spinal curvatures
if possible, and to correct her muscle imbalances. She
wished to regain symmetry in her posture and the ability to
perform all of her ADLs and recreational activities without
worsening her posture and symptoms. Her secondary goal
was to improve her symptoms enough so that her upcoming
practical placement year would not set her back and cause
complications or loss of function, as this would be detrimental
to her university degree and future career plans.

Initial Objective Findings

The initial assessment was conducted on 27th January
2025, where we confirmed a thoracic-primary structural
scoliosis, with a moderate compensatory lumbar curvature
and associated postural imbalances. A standing subjective
postural assessment revealed an obvious asymmetry with her
left shoulder sitting lower than her right (the patient is right
handed), a right thoracic translation, a slight left torso tilt and
a right thoracic rotation. An Adam’s Forward Bend test'® was
performed which revealed a 5-degree angle of trunk rotation
(ATR), to the left in the mid-thoracic spine, with compensatory
rotation in the upper-thoracic and lumbar spines also at
5-degrees ATR (measured using a scoliometer). Assessment

Figure 1. Standing PA Stitched Full Spine X-Ray - 02/2025.

in seated and prone positions showed a similar asymmetry
(4-degrees) as seen in standing and bending, suggesting a
structural curve rather than a functional scoliosis.

Standing low-dose radiographs showed a thoracic Cobb angle
of 21.7° and a lumbar Cobb angle of 12.5°, with a coronal
imbalance of 20mm, a lumbar hyperlordosis of 58.5° a
thoracic kyphosis of 49.5°, and a pelvic imbalance of 15mm
with some compensatory rotation (Figures 1 & 2). 3D LiDAR
surface topography (Figures 3 - 5), taken using a Spine3D
LiDAR device from Sensor Medica (ltaly), corroborated the
radiographic findings within an acceptable margin of error,
showing a thoracic Cobb angle of 24.2°, a lumbar Cobb
angle of 10.7°, a lumbar hyperlordosis of 53.7°, a thoracic
hyperkyphosis of 51.2°, a coronal imbalance of 13mm and a
shoulder obliquity of 12mm (right higher than left). The 3D
LiDAR scan was taken alongside the initial x-rays for ongoing
curve monitoring without further need for ionising radiation
from x-rays.

The assessment and x-rays confirmed the diagnosis of
scoliosis™ and showed that the thoracic curve had progressed
since the initial x-rays taken when the patient was 17-years-
old (previous: thoracic Cobb = 18°, lumbar Cobb = 15.5°). As
the curvature had demonstrated some progression despite
the patients best efforts with corrective exercise, and the
outward appearance improving, the decision was made to
begin a new treatment and exercise plan aimed primarily
at stabilising the curves, along with hands-on treatment to
begin to address the imbalances and pain the patient was
concerned with.

Figure 2. Standing Lateral Stitched Full Spine X-Ray 02/2025.
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Figure 3. Sagittal measurements obtained from initial 3D LiDAR scan.
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Figure 4. Standing 3D LiDAR Topographical Scan.

Intervention

A 16-week conservative treatment programme was initiated
with the primary aim of stabilising and reducing the spinal
curvatures, and the secondary aim of improving postural
symmetry, muscular balance and symptom burden (Figure
6). The plan was collaboratively designed with the patient to
complement her existing exercise routine, whilst introducing
some more evidence-based, targeted modalities.

Manual Therapy
Manual therapy was selected as a modality with the aim of
reducing paraspinal hypertonicity, segmental stiffness, and
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Figure 5. Standing 3D LiDAR Topographical Scan with Cobb angles.
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sensorimotor dysregulation commonly observed in adult
scoliosis' . Contemporary theoretical evidence suggests that
manual interventions can modulate afferent input, reduce
threat perception, and enhance proprioceptive signalling
via neurophysiological pathways20. Weekly sessions were
included which utilised soft-tissue massage (STM) and
spinal manipulative therapy (SMT) focused primarily on the
lower thoracic and upper lumbar spine (the thoracolumbar
region), with additional attention to the cervicothoracic
and interscapular regions. The patient reported immediate
subjective relief, particularly in the interscapular region,
following sessions, and noted improved ease of movement
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and reduced DOMS-like symptoms during her daily activities.

Chiropractic Biophysics (CBP) Traction

Thoracic lateral flexion traction, based on CBP® methods?'-2,
was employed to target the structural asymmetry through
sustained, directional loading of the spinal ligaments. This
method is thought to induce viscoelastic deformation and
remodelling via mechanotransductive effects*%, though
direct clinical evidence remains limited. It was introduced
early on using a ScoliRoll® wedge positioned at the convex
side of the apex of the thoracic curve, to oppose the left
concavity. The patient progressed from 2-6-minutes in clinic,
up to 20-minutes daily at home, reporting a sense of release
and improved postural awareness following sessions.

Physiotherapeutic Scoliosis-Specific Exercises (PSSE)

A high-frequency PSSE programme, grounded in Schroth and
ScoliBalance® principles?, was selected for its well-studied
associations with improved postural awareness and control,
reduced Cobb angles and enhanced quality of life in scoliosis
patients’. The programme, designed with the patients curve

Figure 6. Visual Timeline of The 16-Week Treatment Protocol.

Initial Consultation

Radiographs & LiIDWR confirm
scoliosis diagnosis

Increase traction
Refine PSSE
Introduce ADL's

Jan 2025 - Weeks1-4  Weeks5-8

Foundation Phase

Marnual therapy
CBP-based traction
Schroth-based PSSE

RESULTS

Progression Phase

Integration Phase
Integration of PSSE into ADL's &
other physical activity
Further increase traction

type and functional capacity in mind, emphasised rotational
breathing, spinal elongation, and active 3D postural self-
correction in a variety of seated and standing positions,
and later during other physical activities’”. Mirror feedback,
proprioceptive cueing, and encouragement to adopt the
self-corrective postures as often as possible throughout the
day, were used to reinforce motor learning and reduce fear-
avoidance behaviours, consistent with established principles
in other PSSE protocols7. The patient demonstrated high
programme adherence and reported improved confidence
with her posture and movement within the first month.
Throughout the intervention period, the patient was
encouraged to maintain her usual physical activity levels,
including callisthenics and climbing, with modifications to
help avoid aggravating positions. She was also encouraged
to integrate postural corrections and breathing techniques
into her sport and ADLs’, and to monitor her symptoms and
recovery times. Progress was tracked using 3D LiDAR surface
topography at baseline, 4-weekly intervals, and finally post-
intervention, with clinical reassessment interviews at 8 and
16 weeks (Figure 6).

Consolidation Phase

Maxirmize traction
Refine integration
Intreduce self-monitaring

Weeks9-12 Weeks13-16 May 2025

Follow-Up
Fimal 3D LIDAR scan
demonstrates curve regression
& posural symmetry

At the conclusion of the 16-week intervention programme, the patient underwent a follow-up 3D LiDAR surface topography
scan on 31st May 2025. To ensure consistency and minimize bias, both the initial and follow-up 3D LiDAR topographical scans
were performed under matched conditions (at similar times of day, with no prior treatment or exercise), and the patient was
instructed to stand in her habitual posture without correction or coaching'2.
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The results appeared to demonstrate substantial improvements in spinal curvature and postural asymmetry. These objective
changes were mirrored by the patient’s subjective experience of reduced pain, improved movement confidence and functional
capacity, and a marked decrease in psychological distress related to her scoliosis.

As shown in Table 1, below, the thoracic Cobb angle, as measured with the Spine3D LiDAR system, reduced from 24.2° (X-Ray
=21.7°)t0 1.9°, and the lumbar Cobb angle from 10.7° (X-Ray= 12.5°) to 1.3°, indicating an apparent reduction of both primary
and compensatory curves (Figure 7). Thoracic kyphosis measured at 47.2°, and lumbar lordosis at 36°, demonstrating a
potential reduction in the initial hyperlordosis and moving towards a normalisation of sagittal alignment (Figure 8), though
mild deviations persist, indicating room for continued structural adaptation?’. Shoulder obliquity changed from 18 mm (right
higher) to 6 mm, and coronal imbalance reduced to 6 mm, reflecting reduced postural asymmetry (Figure 9). It is worth noting
here, though, that LiDAR is operating within a 5° margin of error.

Figure 7. End of Programme Standing 3D LiDAR Scan showing Cobb angle reduction.
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Figure 8. Sagittal Measurements taken from End of Programme 3D LiDAR Scan showing curve reductions.
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Figure 9. 3D LiDAR Comparison between Initial (left) & End of Programme (right) showing reductions in shoulder & pelvic

obliquity.
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Table 1. 3D LiDAR surface topography measurements.

12 mm & mm -6 mm
6 mm 4 mm =2 mm
0mm 0 mm 0 mm

Metric Initial (27/01/25) Post (31/05/25) Change

Thoracic Cobb Angle 24.2° 1.9° 1223°

Lumbar Cobb Angle 10.7° 1.6° 19.1°

Thoracic Kyphosis 51.2° 47.2° 14.0°

Lumbar Lordosis 53.7° 36.0° 117.7°

Coronal Imbalance 13 mm 6 mm {7 mm
Shoulder Obliquity 18 mm (R>1L) 6 mm d12mm

Angle of Trunk 3.9°/5.7° 1.4°/3.9° 12.5°/1.8°
Rotation (ATR) (thoracic/lumbar) (thoracic/lumbar) (thoracic/lumbar)

Patient reported outcome measures included qualitative
self-reports of a reduction in interscapular pain and DOMS-
like symptoms after exercise, with improved recovery times
following her usual physical activity (no longer needing a
week to recuperate as before treatment began). She reported
feeling a renewed confidence in her posture and movement,
noting that she nolonger feltthe need to“hide” her asymmetry,
her fear-avoidant beliefs around movement had reduced,
and she expressed optimism about her upcoming placement
year, feeling more physically and psychologically prepared for
the demands of prolonged standing and manual handling.

DISCUSSION

This case suggests that a 16-week, multimodal conservative
care programme may be associated with apparent curve

reduction and postural improvements in an adult with mild
scoliosis. The sustained reduction in thoracic and lumbar
Cobb angles, measured using the Spine3D LiDAR device
which has known measurement error margins, may suggest
neuromuscular adaptations in the paraspinal musculature
along with potential viscoelastic changes in spinal ligamentous
tissues23-25. Clinically significant improvements in sagittal
profile, specifically the move towards normalisation of
thoracic kyphosis and lumbar lordosis, were accompanied
by self-reported improvements in proprioceptive awareness
(body position sense improved), movement confidence, and
symptom relief. These outcomes challenge the prevailing
assumption that adult scoliosis is inherently resistant to non-
surgical correction8,9 and highlight the potential for dynamic
structural and neuromuscular remodelling beyond skeletal
maturity.
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The use of manual therapy likely contributed to some of these
improved outcomes through neurophysiological rather than
structural changes. Recent systematic reviews suggest that
soft tissue techniques and spinal manipulation may modulate
afferent input and enhance descending pain inhibition via
changes in proprioceptive and interoceptive signalling. These
effects may improve sensorimotor integration by altering
cortical representation, particularly in populations with a
chronic postural asymmetry. In this case, the manual therapy
techniques may have served as a neurosensory primer
through similar mechanisms, reducing protective muscle
tone and increasing the efficacy of subsequent interventions,
though causality cannot be inferred. These effects were likely
amplified by contextual factors such as therapeutic alliance
and the patient's prior positive experiences with hands-on
care.

Chiropractic BioPhysics (CBP) traction applies sustained,
directional forcesto the spinein an efforttoinduce viscoelastic
deformation in the ligamentous and intervertebral tissues.
Theoretical research has shown that this form of traction
may promote adaptive remodelling through prolonged tissue
creep?'?*25, though it should be noted that direct clinical trials
on this phenomenon are limited. In this case, thoracic lateral
flexion traction, using a ScoliRoll wedge placed on the convex
side of the curve, potentially created a prolonged stretch on
the inter-transverse ligaments on the concave side, and a
deformation of the ligaments on the convex side, facilitating
structural realignment. The patient's immediate sense of
release and improved postural awareness suggests enhanced
proprioceptive feedback, potentially due to alterations to the
normalrestinglength and spindle sensitivity of deep paraspinal
muscles such as intertransversarii and rotatores'”'8, This may
demonstrate that beyond its mechanical influence, CBP-
based traction may also serve as a proprioceptive stimulus
that challenges habitual postural set-points.

While PSSE alone has demonstrated efficacy in improving
postural control and enhancing quality of life in scoliosis
patients®”'>%, its integration with complementary modalities
has been shown to amplify these benefits'>%, In this case,
PSSE was combined with manual therapy and CBP-based
traction, each targeting distinct but interrelated domains.
Manual therapy was utilised to prime the neuromuscular
system by reducing paraspinal hypertonicity and enhancing
proprioceptive input, creating a more receptive environment
for motor learning. The CBP-based traction, in turn, then
provided a force to challenge
the structural asymmetries and promote viscoelastic
adaptation?'222325 The Schroth-based PSSE functioned as the
integrative bridge between passive structural correction and

sustained mechanical

active postural embodiment, ensuring that curve reduction
translated into sustainable, real-world improvements in
movement and function”'>.

Thissequential combination of modalities alignswith emerging
models of multimodal rehabilitation, which emphasize the
importance of addressing both passive tissue properties
and active motor control?°2¢, Studies suggest that combining
PSSE with manual or mechanical interventions may improve
adaptation,
enhance long-term retention of postural corrections”'>%. In
this case, the patient’s high engagement and rapid functional

adherence, accelerate neuromuscular and

gains support the hypothesis that multimodal interventions
may outperform isolated modalities, particularly in adult
populations where structural plasticity is
perceptual-motor patterns are deeply ingrained?®.

The use of 3D LiDAR surface topography provided a non-
ionizing, repeatable, and clinically relevant method for

limited and

monitoring scoliosis progression and postural adaptation.
The 3D LiDAR device captured key metrics including Cobb
angles, kyphosis, lordosis, coronal imbalance, and shoulder
obliquity with high fidelity and strong concordance to
standing radiographs. This alignment validates LiDAR’s role
as a screening tool and as a viable alternative for longitudinal
monitoring in adult scoliosis care. Unlike traditional
radiography, LiDAR scanning offers a safe and scalable
solution which enables clinicians to track subtle postural shifts,
muscular asymmetries, and curve dynamics in real-time,
making it particularly valuable in conservative management
protocols where frequent reassessment is essential. In this
case, LIiDAR allowed for nuanced observation of postural
normalization, such as the reduction in shoulder obliquity and
coronal imbalance, metrics not fully captured by radiographic
measurement alone. It also facilitated patient engagement,
offering visual feedback that supported her understanding of
progress and reinforced adherence to corrective strategies.
For example, early on in the treatment protocol where the
patient was initially struggling to “feel” the corrective position
(and therefore was unsure if she was doing it correctly
outside of the clinic), LIDAR scans provided immediate visual
feedback, helping the patient confirm the corrective posture
even before proprioceptive awareness of the position had
fully developed. As surface topography technologies continue
to evolve, their integration into scoliosis care may redefine
how clinicians assess, monitor, and communicate structural
change, especially in adult populations where repeat x-rays
are prohibited'2,

The patient’s high level of engagement and prior experience
with self-directed corrective exercise likely enhanced the
observed outcomes. Her ability to internalise postural cues
and apply them across diverse movement contexts, such
as climbing and callisthenics, suggests that the intervention
facilitated global postural integration, enabling the transfer of
corrective strategies into functional, real-world contexts”'>26,
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Limitations and Future Directions

This case report presents a single-subject intervention
without a control group, limiting the generalisability of
its findings. While the observed improvements in Cobb
angles, proprioceptive awareness and symptom burden
are compelling, it is important that we do not discount the
interference of placebo effects and the influence of contextual
factors. The strong therapeutic alliance, patient's high
baseline motivation and her prior experience with corrective
exercise may have amplified outcomes beyond what might be
expected in a broader clinical population.

Compliance and adherence to PSSE programmes remains
under-reported and inconsistently defined in the scoliosis
literature. Critically, adherence is often entirely omitted
from research, and no consensus exists on what constitutes
sufficient compliance for therapeutic benefit28. In this case,
although the patient demonstrated high compliance
and motivation, which likely enhanced the effects of the
intervention, no standardised measure of adherence was
employed. Future research should prioritise the development
and consistentuse ofvalidated adherence measures, alongside
strategies that support motivation and long-term engagement
in adult populations. Future research may also benefit from
examining the role of high-frequency, home-based PSSE
protocols, such as was used in this case. While the patient
showed strong engagement and apparent benefit, the specific
contribution of dosage, frequency, and self-directed practice
remains unclear. Investigations into how these variables
influence outcomes could help clarify optimal parameters
and inform more personalised, scalable interventions.
More research investigating the reproducibility off these
outcomes in larger cohorts, ideally using controlled trials
directly comparing these multimodal interventions with
standard PSSE. Investigations into the neurophysiological
mechanisms underpinning proprioceptive change, as well
as the role of embodied learning in sustaining postural
correction, may further illuminate the biopsychosocial

dimensions of adult scoliosis care.

CONCLUSION

This case highlights the potential for meaningful structural
and functional improvement in adult scoliosis through a
targeted, multimodal conservative intervention. This patient,
presenting with a mild thoracic-primary S-shaped scoliosis and
long-standing postural and symptomatic burden, achieved
apparent substantial curve reduction, postural normalisation
and symptom relief over a 16-week programme integrating
manual therapy, CBP-based traction, and Schroth-based
PSSE6,7,15,21,22'

The use of 3D LiDAR surface topography provided a
non-ionizing, high-fidelity method for monitoring curve

progression and postural adaptation. Its strong concordance
with radiographic metrics and ability to capture dynamic
postural variables enhanced both clinical decision-making and
patient engagement10-12. As supported by recent literature,
surface topography technologies are increasingly recognized
as valid tools for scoliosis assessment, particularly in contexts
where radiation exposure and frequent follow-up scans are a
concern'®'2, However, further research on the long-term use
of 3D LiDAR surface topography to monitor curve progression
in scoliosis is needed.

Whilst this patient would not have been a surgical candidate,
she may have faced future supportive bracing or functional
limitations had her curve progressed®®. The intervention
described here may have stabilised and reversed her
curvature, but also addressed the psychological and functional
dimensions of her condition, factors which are often under-
represented in the scoliosis treatment literature’?*> where
the focus is largely on Cobb angles. In adult populations,
where structural rigidity and psychological burden often
coexist®, this could offer a pathway toward more embodied
change and functional resilience. Further research is needed
to explore the reproducibility of these outcomes, the long-
term sustainability of curve reduction via conservative
treatment, and the comparative efficacy of multimodal care
versus conventional physiotherapy or bracing alone®7:1520.26,

REFERENCES

1. Watanabe K, Ohashi M, Hirano T, et al. Health-
Related Quality of Life in Nonoperated Patients With
Adolescent Idiopathic Scoliosis in the Middle Years.
Spine. 2020;45(2):E83-E89. doi:https://doi.org/10.1097/
brs.0000000000003216

2. Zaina F, Ferrario |, Caronni A, Scarano S, Donzelli S,
Négrini S. Measuring Quality of Life in Adults with
Scoliosis: a Cross-Sectional Study Comparing SRS-22
and ISYQOL Questionnaires. Journal of Clinical Medicine.
2023;12(15):5071-5071. doi:https://doi.org/10.3390/
jcm12155071

3. Fayaz A, Croft P, Langford RM, Donaldson LJ, Jones
GT. Prevalence of Chronic Pain in the UK: a Systematic
Review and meta-analysis of Population Studies. BM]
Open. 2016;6(6):e010364. doi:https://doi.org/10.1136/
bmjopen-2015-010364

4. ZainaF, Marchese R, Donzelli S, et al. Current Knowledge
on the Different Characteristics of Back Pain in Adults
with and without Scoliosis: a Systematic Review. Journal
of Clinical Medicine. 2023;12(16):5182-5182. doi:https://
doi.org/10.3390/jcm12165182

Open Access, Volume 18, 2026

Page -9


https://pubmed.ncbi.nlm.nih.gov/31899691/
https://pubmed.ncbi.nlm.nih.gov/31899691/
https://pubmed.ncbi.nlm.nih.gov/31899691/
https://pubmed.ncbi.nlm.nih.gov/31899691/
https://pubmed.ncbi.nlm.nih.gov/31899691/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10419552/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10419552/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10419552/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10419552/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10419552/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10419552/
https://bmjopen.bmj.com/content/6/6/e010364
https://bmjopen.bmj.com/content/6/6/e010364
https://bmjopen.bmj.com/content/6/6/e010364
https://bmjopen.bmj.com/content/6/6/e010364
https://bmjopen.bmj.com/content/6/6/e010364
https://pubmed.ncbi.nlm.nih.gov/37629224/
https://pubmed.ncbi.nlm.nih.gov/37629224/
https://pubmed.ncbi.nlm.nih.gov/37629224/
https://pubmed.ncbi.nlm.nih.gov/37629224/
https://pubmed.ncbi.nlm.nih.gov/37629224/

Dr. Potts,MABJ

Directive Publications

10.

11.

12.

13.

14.

Yetis M, Yildiz NT, Canli M, et al. Determination of
Predictors Associated with Painin Non-surgically Treated
Adults with Idiopathic Scoliosis. Journal of Orthopaedic
Surgery and Research. 2024;19(1). doi:https://doi.
org/10.1186/s13018-024-04912-8

Negrini S, Donzelli S, Aulisa AG, et al. 2016 SOSORT
guidelines: Orthopaedic and Rehabilitation Treatment of
Idiopathic Scoliosis during Growth. Scoliosis and Spinal
Disorders.  2018;13(1).  doi:https://doi.org/10.1186/
s13013-017-0145-8

Berdishevsky H, Lebel VA, Bettany-Saltikov ], et
al. Physiotherapy scoliosis-specific Exercises - a
Comprehensive Review of Seven Major Schools.
Scoliosis and Spinal Disorders. 2016;11(1). doi:https://

doi.org/10.1186/s13013-016-0076-9

Aebi M. The Adult Scoliosis. European Spine Journal.
2005;14(10):925-948. doi:https://doi.org/10.1007/
s00586-005-1053-9

Dragsted C, Ragborg L, Ohrt-Nisse S, Andersen T,
Gehrchen M, Dahl B. Curve Progression in non-surgically
Treated Patients with Idiopathic scoliosis: a Cohort Study
with 40-year follow-up. Acta Orthopaedica. 2025;96:110-
115. doi:https://doi.org/10.2340/17453674.2024.42659

Oakley PA, Ehsani NN, Harrison DE. The Scoliosis
Quandary: Are Radiation Exposures from Repeated
X-Rays Harmful? Dose-Response. 2019;17(2). doi:https://
doi.org/10.1177/1559325819852810

Garg B, Mehta N, Bansal T, Malhotra R. EOS® imaging:
Concept and Current Applications in Spinal Disorders.
Journal of Clinical
2020;11(5):786-793.
jcot.2020.06.012

Orthopaedics and Trauma.
doi:https://doi.org/10.1016/j.

Potts M. LiDAR and X-ray: A Retrospective Comparison of
Spinal Alignment. Medical Research Archives. 2024;12(9).
doi:https://doi.org/10.18103/mra.v12i9.5722

Coté P, Kreitz BG, Cassidy JD, Dzus AK, Martel J. A
Study of the Diagnostic Accuracy and Reliability of the
Scoliometer and Adam’s Forward Bend Test. Spine.
1998;23(7):796-802; discussion 803. doi:https://doi.
org/10.1097/00007632-199804010-00011

Janicki JA, Alman B. Scoliosis: Review of Diagnosis and
Treatment. Paediatrics & Child Health. 2007;12(9):771-
776. doi:https://doi.org/10.1093/pch/12.9.771

15.

16.

17.

18.

19.

20.

21.

22.

Wenxia Z, Yuelong L, Zhou Z, et al. The Efficacy of
Combined Physiotherapeutic scoliosis-specific Exercises
and Manual Therapy in Adolescent Idiopathic Scoliosis.
BMC Musculoskeletal Disorders. 2024;25(1). doi:https://
doi.org/10.1186/512891-024-07974-1

Oakley P, Harrison D. A Review of CBP® Methods
Applied to Reduce Lateral Head Translation Postures.
Journal of Contemporary Chiropractic. 2022;5(1):19-
24, doi:https://doi.org/10.1589/jpts.31.153;citation_
issn=0915-5287;citation_journal_abbrev

Pialasse JP, Mercier P, Descarreaux M, Simoneau M.
Sensorimotor Control Impairment in Young Adults with
Idiopathic Scoliosis Compared with Healthy Controls.
Journal of Manipulative and Physiological Therapeutics.
2016;39(7):473-479. doi:https://doi.org/10.1016/j.
jmpt.2016.06.001

Hang Yeung K, Chi G, Shi L, et al. Magnetic Resonance
Imaging-Based Morphological Change of Paraspinal
Muscles in  Girls with Adolescent Idiopathic
Scoliosis.  Spine  (Philadelphia, Pa 1976)/Spine.
2019;44(19):1356-1363. doi:https://doi.org/10.1097/
brs.0000000000003078

Chen ZQ, Zhao YF, Bai YS, et al. Factors Affecting
Curve Flexibility in Skeletally Immature and Mature
Idiopathic Scoliosis. Journal of orthopaedic science :
official journal of the Japanese Orthopaedic Association.
2011;16(2):133-138. doi:https://doi.org/10.1007/
s00776-011-0034-6

Keter DL, Bialosky JE, Brochetti K, et al. The Mechanisms
of Manual therapy: A Living Review of systematic,
narrative, and Scoping Reviews. Sommer C, ed. PLOS
ONE. 2025;20(3):e0319586. doi:https://doi.org/10.1371/
journal.pone.0319586

Harrison DE, Oakley PA. An Introduction to Chiropractic
BioPhysics® (CBP®) Full
Rehabilitation Approach to Reducing Spine Deformities.
In: Spinal Diagnosis, Treatment and
Outcomes. IntechOpen; 2022.

Technique: a Spine

Deformities:

Harrison DE, Oakley PA. Scoliosis Deformity Reduction in
adults: a CBP® Mirror Image® Case Series Incorporating
the “non-commutative Property of Finite Rotation
Angles under Addition” in Five Patients with Lumbar
and thoraco-lumbar Scoliosis. Journal of Physical
Therapy Science. 2017;29(11):2044-2050. doi:https://
doi.org/10.1589/jpts.29.2044

Open Access, Volume 18, 2026

Page - 10


https://pubmed.ncbi.nlm.nih.gov/39014368/
https://pubmed.ncbi.nlm.nih.gov/39014368/
https://pubmed.ncbi.nlm.nih.gov/39014368/
https://pubmed.ncbi.nlm.nih.gov/39014368/
https://pubmed.ncbi.nlm.nih.gov/39014368/
https://pubmed.ncbi.nlm.nih.gov/29435499/
https://pubmed.ncbi.nlm.nih.gov/29435499/
https://pubmed.ncbi.nlm.nih.gov/29435499/
https://pubmed.ncbi.nlm.nih.gov/29435499/
https://pubmed.ncbi.nlm.nih.gov/29435499/
https://pubmed.ncbi.nlm.nih.gov/27525315/
https://pubmed.ncbi.nlm.nih.gov/27525315/
https://pubmed.ncbi.nlm.nih.gov/27525315/
https://pubmed.ncbi.nlm.nih.gov/27525315/
https://pubmed.ncbi.nlm.nih.gov/27525315/
https://pubmed.ncbi.nlm.nih.gov/16328223/
https://pubmed.ncbi.nlm.nih.gov/16328223/
https://pubmed.ncbi.nlm.nih.gov/16328223/
https://pubmed.ncbi.nlm.nih.gov/39832289/
https://pubmed.ncbi.nlm.nih.gov/39832289/
https://pubmed.ncbi.nlm.nih.gov/39832289/
https://pubmed.ncbi.nlm.nih.gov/39832289/
https://pubmed.ncbi.nlm.nih.gov/39832289/
https://pubmed.ncbi.nlm.nih.gov/31217755/
https://pubmed.ncbi.nlm.nih.gov/31217755/
https://pubmed.ncbi.nlm.nih.gov/31217755/
https://pubmed.ncbi.nlm.nih.gov/31217755/
https://pubmed.ncbi.nlm.nih.gov/32879565/
https://pubmed.ncbi.nlm.nih.gov/32879565/
https://pubmed.ncbi.nlm.nih.gov/32879565/
https://pubmed.ncbi.nlm.nih.gov/32879565/
https://pubmed.ncbi.nlm.nih.gov/32879565/
https://www.researchgate.net/publication/384614849_LiDAR_and_X-ray_A_Retrospective_Comparison_of_Spinal_Alignment
https://www.researchgate.net/publication/384614849_LiDAR_and_X-ray_A_Retrospective_Comparison_of_Spinal_Alignment
https://www.researchgate.net/publication/384614849_LiDAR_and_X-ray_A_Retrospective_Comparison_of_Spinal_Alignment
https://pubmed.ncbi.nlm.nih.gov/9563110/
https://pubmed.ncbi.nlm.nih.gov/9563110/
https://pubmed.ncbi.nlm.nih.gov/9563110/
https://pubmed.ncbi.nlm.nih.gov/9563110/
https://pubmed.ncbi.nlm.nih.gov/9563110/
https://pubmed.ncbi.nlm.nih.gov/19030463/
https://pubmed.ncbi.nlm.nih.gov/19030463/
https://pubmed.ncbi.nlm.nih.gov/19030463/
https://pubmed.ncbi.nlm.nih.gov/39482645/
https://pubmed.ncbi.nlm.nih.gov/39482645/
https://pubmed.ncbi.nlm.nih.gov/39482645/
https://pubmed.ncbi.nlm.nih.gov/39482645/
https://pubmed.ncbi.nlm.nih.gov/39482645/
https://journal.parker.edu/article/78024-a-review-of-cbp-methods-applied-to-reduce-lateral-head-translation-postures
https://journal.parker.edu/article/78024-a-review-of-cbp-methods-applied-to-reduce-lateral-head-translation-postures
https://journal.parker.edu/article/78024-a-review-of-cbp-methods-applied-to-reduce-lateral-head-translation-postures
https://journal.parker.edu/article/78024-a-review-of-cbp-methods-applied-to-reduce-lateral-head-translation-postures
https://journal.parker.edu/article/78024-a-review-of-cbp-methods-applied-to-reduce-lateral-head-translation-postures
https://pubmed.ncbi.nlm.nih.gov/27544925/
https://pubmed.ncbi.nlm.nih.gov/27544925/
https://pubmed.ncbi.nlm.nih.gov/27544925/
https://pubmed.ncbi.nlm.nih.gov/27544925/
https://pubmed.ncbi.nlm.nih.gov/27544925/
https://pubmed.ncbi.nlm.nih.gov/27544925/
https://pubmed.ncbi.nlm.nih.gov/31022152/
https://pubmed.ncbi.nlm.nih.gov/31022152/
https://pubmed.ncbi.nlm.nih.gov/31022152/
https://pubmed.ncbi.nlm.nih.gov/31022152/
https://pubmed.ncbi.nlm.nih.gov/31022152/
https://pubmed.ncbi.nlm.nih.gov/31022152/
https://pubmed.ncbi.nlm.nih.gov/21452083/
https://pubmed.ncbi.nlm.nih.gov/21452083/
https://pubmed.ncbi.nlm.nih.gov/21452083/
https://pubmed.ncbi.nlm.nih.gov/21452083/
https://pubmed.ncbi.nlm.nih.gov/21452083/
https://pubmed.ncbi.nlm.nih.gov/21452083/
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0319586
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0319586
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0319586
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0319586
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0319586
https://www.intechopen.com/chapters/81876
https://www.intechopen.com/chapters/81876
https://www.intechopen.com/chapters/81876
https://www.intechopen.com/chapters/81876
https://www.intechopen.com/chapters/81876
https://pmc.ncbi.nlm.nih.gov/articles/PMC5702844/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5702844/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5702844/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5702844/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5702844/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5702844/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5702844/

Dr. Potts,MABJ

Directive Publications

23.

24.

25.

26.

Neamtu Popescu A, Rusu L, Crastiu |, Paval A, Bereteu
L. Modeling and Simulation of Mechanical Behavior
of Spinal Ligaments with Applications in Traction
Therapy. Springer Proceedings in Physics. Published
online November 20, 2020:315-322. doi:https://doi.
org/10.1007/978-3-030-54136-1_31

Haghpanahi M, Fazeli Veisari S. Nonlinear Viscoelastic
Formulation of Spinal Ligament. Modares Mechanical
Engineering.2019;19(9):2227-2234. Accessed November
22, 2025.
en.html

https://mme.modares.ac.ir/article_10763_

Kang SH, Mirka GA. Creep Deformation of Viscoelastic
Sustained  Submaximal
Trunk Flexion Postures. Journal of Biomechanics.
2023;155:111647. doi:https://doi.org/10.1016/j.
jbiomech.2023.111647

Lumbar Tissue during

Marchese R, Du Plessis J, Pooke T, McAviney J. The
Improvement of Trunk Muscle Endurance in Adolescents
with Idiopathic Scoliosis Treated with ScoliBrace®
and the ScoliBalance® Exercise Approach. Journal of
Clinical Medicine. 2024;13(3):653-653. doi:https://doi.
org/10.3390/jcm13030653

27.

28.

Ouchida J, Nakashima H, Kanemura T, et al. The age-
specific Normative Values of Standing whole-body
Sagittal Alignment Parameters in Healthy adults: Based
on International Multicenter Data. European spine
journal : official publication of the European Spine
Society, the European Spinal Deformity Society, and the
European Section of the Cervical Spine Research Society.
2023;32(2):562-570. doi:https://doi.org/10.1007/
s00586-022-07445-y

Fazalbhoy A, McAviney J, Mirenzi R. Compliance
of Physiotherapeutic Scoliosis-Specific Exercise in
Adolescent Idiopathic Scoliosis: a Scoping Review.
Journal of Clinical Medicine. 2025;14(9):2950. doi:https://

doi.org/10.3390/jcm 14092950

Open Access, Volume 18, 2026

Page - 11


https://www.researchgate.net/publication/260530966_Numerical_modeling_and_simulation_of_lumbar_spine_segments_in_hydro-traction
https://www.researchgate.net/publication/260530966_Numerical_modeling_and_simulation_of_lumbar_spine_segments_in_hydro-traction
https://www.researchgate.net/publication/260530966_Numerical_modeling_and_simulation_of_lumbar_spine_segments_in_hydro-traction
https://www.researchgate.net/publication/260530966_Numerical_modeling_and_simulation_of_lumbar_spine_segments_in_hydro-traction
https://www.researchgate.net/publication/260530966_Numerical_modeling_and_simulation_of_lumbar_spine_segments_in_hydro-traction
https://www.researchgate.net/publication/260530966_Numerical_modeling_and_simulation_of_lumbar_spine_segments_in_hydro-traction
https://www.researchgate.net/publication/354677639_Nonlinear_Viscoelastic_Formulation_of_Spinal_Ligament
https://www.researchgate.net/publication/354677639_Nonlinear_Viscoelastic_Formulation_of_Spinal_Ligament
https://www.researchgate.net/publication/354677639_Nonlinear_Viscoelastic_Formulation_of_Spinal_Ligament
https://www.researchgate.net/publication/354677639_Nonlinear_Viscoelastic_Formulation_of_Spinal_Ligament
https://www.researchgate.net/publication/354677639_Nonlinear_Viscoelastic_Formulation_of_Spinal_Ligament
https://pubmed.ncbi.nlm.nih.gov/37245386/
https://pubmed.ncbi.nlm.nih.gov/37245386/
https://pubmed.ncbi.nlm.nih.gov/37245386/
https://pubmed.ncbi.nlm.nih.gov/37245386/
https://pubmed.ncbi.nlm.nih.gov/37245386/
https://pubmed.ncbi.nlm.nih.gov/38337346/
https://pubmed.ncbi.nlm.nih.gov/38337346/
https://pubmed.ncbi.nlm.nih.gov/38337346/
https://pubmed.ncbi.nlm.nih.gov/38337346/
https://pubmed.ncbi.nlm.nih.gov/38337346/
https://pubmed.ncbi.nlm.nih.gov/38337346/
https://pubmed.ncbi.nlm.nih.gov/36380010/
https://pubmed.ncbi.nlm.nih.gov/36380010/
https://pubmed.ncbi.nlm.nih.gov/36380010/
https://pubmed.ncbi.nlm.nih.gov/36380010/
https://pubmed.ncbi.nlm.nih.gov/36380010/
https://pubmed.ncbi.nlm.nih.gov/36380010/
https://pubmed.ncbi.nlm.nih.gov/36380010/
https://pubmed.ncbi.nlm.nih.gov/36380010/
https://pubmed.ncbi.nlm.nih.gov/36380010/
https://pubmed.ncbi.nlm.nih.gov/40363981/
https://pubmed.ncbi.nlm.nih.gov/40363981/
https://pubmed.ncbi.nlm.nih.gov/40363981/
https://pubmed.ncbi.nlm.nih.gov/40363981/
https://pubmed.ncbi.nlm.nih.gov/40363981/

	Title
	Abstract 
	Background
	Case Presentation
	Intervention
	Results
	Conclusion

	Keywords
	Introduction
	Curve Imaging and Monitoring

	Patient Presentation
	History
	Background
	Prior Treatment
	Treatment Goals
	Initial Objective Findings
	Intervention
	Manual Therapy
	Chiropractic Biophysics (CBP) Traction
	Physiotherapeutic Scoliosis-Specific Exercises (PSSE)

	Results
	Discussion
	Limitations and Future Directions
	Conclusion
	References
	Table 1
	Figure 1
	Figure 2
	Figure 3
	Figure 4
	Figure 5
	Figure 6
	Figure 7
	Figure 8
	Figure 9

