Photobiomodulation as a Conservative Adjunct
in Adolescent Idiopathic Scoliosis: A Three-Year Case Report
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ABSTRACT

Adolescent idiopathic scoliosis (AIS) presents challenges for conservative management, particularly in adolescents
with large curves at diagnosis. This case report describes the three-year course of care for a 15-year-old female
with severe AIS who received photobiomodulation therapy (PBM), integrated within routine chiropractic care that
included spinal adjustments and exercise-based musculoskeletal support, as part of a non-bracing conservative
management plan. Treatment included musculoskeletal and cranial PBM delivered with a 635 nm device using
pulsed frequencies selected to support postural control and neuromuscular function. Radiographs obtained at six-
month intervals demonstrated progressive reductions in Cobb angles, with thoracic curvature decreasing from 65° to
24° and lumbar curvature from 36° to 11°. Improvements were also observed in posture, pain, range of motion, and
functional mobility, with no adverse effects reported. This case highlights the potential role of PBM as an adjunctive
modality within conservative AIS management and supports further investigation into its clinical applications.
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Introduction

Adolescent idiopathic scoliosis (AIS) affects approximately
2—3% of adolescents and is characterized by a lateral spinal
curvature of unknown origin.! Conventional management
strategies include observation, bracing, and surgical
correction, each with limitations related to progression risk,
patient tolerance, or long-term outcomes. These constraints
have contributed to growing interest in non-invasive
adjunctive approaches that may support musculoskeletal
function and postural regulation.

Photobiomodulation therapy (PBM), also referred to as low-
level laser therapy, has been explored in musculoskeletal
rehabilitation for its potential effects on cellular metabolism,
tissue recovery, and neuromuscular coordination.*® Early
reports combining PBM with postural rehabilitation
techniques in AIS populations have described favorable
changes in curvature magnitude and trunk symmetry,
although published protocols vary widely.*”

Given the need for additional documentation of
conservative, non-invasive strategies for AIS, this case
report describes the clinical presentation, intervention, and

outcomes of a three-year course of musculoskeletal and
cranial PBM in an adolescent with severe AIS.

PBM was selected as an adjunctive modality based on its
emerging evidence base in musculoskeletal rehabilitation,
including reported effects on cellular metabolism,
neuromuscular coordination, and postural control.?®?
Given the patient’s preference for a non-bracing approach
and the family’s interest in conservative options, PBM
was incorporated to support musculoskeletal function
and postural regulation while avoiding the psychosocial
and tolerance challenges associated with bracing. Figure
1 illustrates the interdisciplinary domains—photobiology,
systems biology, energy medicine, and neurochemical
modulation—-that informed the PBM strategy applied in this
case.

Case Presentation

A 15-year-old female was referred for evaluation following
a school scoliosis screening that identified visible trunk
asymmetry. Standing  posteroanterior  radiographs
confirmed a right-convex thoracic curve from T3 to T10
measuring 65° at the apex of T7—T8, and a left-convex
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Figure 1. The interdisciplinary domains—photobiology, systems
biology, energy medicine, and neurochemical modulation-that
informed the PBM strategy.

lumbar curve from L1 to L4 measuring 36° at the apex of
L2. Scoliosis severity was classified according to widely
used radiographic thresholds, with curves greater than
40—45° considered severe due to their high likelihood
of progression and reduced responsiveness to bracing;
the patient’s 65° thoracic curve and 36° lumbar curve
therefore met criteria for severe AIS at presentation. Table
1 summarizes commonly used radiographic thresholds for
AIS severity classification.

Axial rotation was most pronounced at the thoracic apex,
corresponding to a right-sided rib prominence on the
Adams Forward Bend Test. Sagittal views demonstrated
preserved lumbar lordosis and mild thoracic hypokyphosis.

The patient reported intermittent discomfort during
prolonged standing and occasional fatigue with physical
activity. She denied radiating pain, numbness, weakness, or
changes in bowel or bladder function. There was no history
of trauma, congenital spinal deformity, or prior treatment
for scoliosis. Neurological examination revealed normal
reflexes, strength, and sensation in all extremities.

AIS Severity Cobb Angle  Clinical

classification =~ Range Significance

Mild 10° - 25° Typically monitored; low risk of
progression in late adolescence

Moderate 25° - 40° Higher risk of progression; bracing
commonly recommended during
growth

Severe > 40° - 45° High likelihood of progression;

reduced responsiveness to brac-
ing; surgical consultation often
considered

Table 1. AIS Severity Classification.

The patient was otherwise healthy, active in school sports,
and reported no limitations in daily activities. Her family
sought a conservative, non-bracing approach due to
concerns about bracing tolerance and psychosocial impact.
Clinical evaluations were performed every three months,
and radiographs were obtained at six-month intervals to
monitor curvature progression and treatment response
over the three-year period.

Intervention

The patient received photobiomodulation therapy (PBM)
over a three-year period from 2015 to 2017. Treatment
began with twice weekly sessions for the first six months,
followed by weekly maintenance sessions. A Class 1II
therapeutic laser operating at 635 nm was used with pulsed
frequency modulation ranging from 1 to 750 Hz. Treatment
was directed to musculoskeletal and cranial regions selected
for their relevance to postural control, neuromuscular
coordination, and symptom management.

Spinal manipulation

Spinal adjustments were provided at each visit based on
segmental findings and patient presentation. These included
high-velocity, low-amplitude manipulations directed to
regions of joint restriction identified during examination.
Spinal manipulation was integrated as part of the patient’s
routine chiropractic care throughout the three-year period
and was not delivered at every PBM site or during every
PBM application. No adverse effects were reported.

Exercise-based musculoskeletal support

Exercise protocols were incorporated throughout the
course of care to support mobility, postural awareness, and
muscular balance. These included targeted stretching, core
stabilization activities, and functional movement exercises
selected based on the patient’s presentation and tolerance.
Exercises were adjusted over time in response to clinical
findings and were used to complement the goals of PBM
and chiropractic care.

Musculoskeletal application

PBM was applied along the thoracic and lumbar curvatures,
including the paraspinal musculature, associated nerve
roots, and regions of palpable crepitus at the concavity of
the curves. Frequencies commonly used in musculoskeletal
applications were incorporated, including 5—53 Hz, along
with higher frequency settings based on clinical response.®
Dosages ranged from 4 to 6 J/cm? per site. Treatment also
included attention to fascial anchor points and postural
trigger zones to support mobility and reduce localized
discomfort.

Cranial application
Cranial PBM was delivered to the bilateral prefrontal cortex,
primary motor cortex, and occipital—parietal junction.
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Frequencies between 1 and 4 Hz were used, with dosages of
3 to 4 J/cm? per site. These regions were selected to support
neuromuscular coordination and postural awareness, based
on emerging literature describing potential influences of
PBM on cortical activity and sensorimotor integration.”

Throughout the course of care, treatment parameters were
adjusted based on clinical presentation, radiographic
findings, and patient tolerance. No adverse effects were
reported at any point during the intervention period.

Outcomes

Radiographs obtained at six-month intervals demonstrated
progressive reductions in curvature over the three-year
course of care. The thoracic Cobb angle decreased from 65° at
baseline to 24° at the final evaluation, and the lumbar Cobb
angle decreased from 36° to 11°. These reductions exceeded
the commonly accepted 5° threshold used to distinguish
true radiographic change from measurement variability
in scoliosis assessment, and surpassed the 10° benchmark
often considered indicative of substantial structural change
in AIS.

In adolescents with curves of this magnitude, the natural
history of AIS typically involves continued progression,
particularly for thoracic curves exceeding 50° at or near
skeletal maturity. Long-term studies show that untreated
curves greater than 40—45° commonly progress at an
average rate of 0.5—1.5° per year after growth, with thoracic
curves more likely to worsen than lumbar curves. Without
intervention, a 65° thoracic curve in a 15-year-old would
be expected to remain unstable and continue increasing
over time, often leading to reduced pulmonary function,
cosmetic concerns, and potential candidacy for surgical
correction. Standard conservative management—primarily
observation or bracing-has limited effectiveness in curves
over 40°, and bracing is generally not recommended once
curves exceed 45—50° due to low likelihood of halting
progression. Within this context, the sustained reductions
observed in this case contrast with the expected natural
course of severe AIS.

Clinical evaluations performed every three months
documented parallel improvements in posture, mobility,
and symptom burden. The patient’s pain score decreased
from4/10to1/10, and she demonstrated full, pain-free range
of motion by the end of the treatment period. Shoulder and
hip symmetry improved, and the rib prominence observed
on the Adams Forward Bend Test diminished over time.
The patient also reported enhanced postural awareness and
improved tolerance for prolonged standing and physical
activity.

Functional gains were reflected in increased participation
in school and sports activities, with no reported limitations.

No adverse effects occurred at any point during treatment,
and the patient remained active and symptom stable
throughout the three-year period.

Discussion

This case describes an adolescent with severe adolescent
idiopathic scoliosis who demonstrated progressive
reductions in thoracic and lumbar Cobb angles over a
three-year course of photobiomodulation therapy (PBM).
Improvements were also observed in posture, pain, and
functional mobility. Although these changes occurred
during the period of PBM intervention, the observational
nature of a single case does not allow conclusions about
causation.

PBM has been explored in musculoskeletal rehabilitation
for its potential effects on tissue recovery, pain modulation,
and neuromuscular function.*> Early reports combining
laser-based interventions with exercise in AIS populations
have described favorable changes in curvature magnitude
and trunk symmetry, although published protocols vary
widely®” These findings suggest that PBM may have
relevance as an adjunctive modality within conservative
scoliosis care, particularly when integrated with approaches
that support postural control.

PBM has also been associated with improvements in
muscle performance and inflammatory markers in other
musculoskeletal contexts, which may be relevant to
conditions involving asymmetrical loading and muscular
imbalance.> Additional studies have reported PBM-related
improvements in tissue recovery and functional outcomes,
further supporting its potential role in rehabilitation
settings.3*

In this case, PBM was integrated within a broader
conservative care plan that included spinal adjustments
and exercise-based musculoskeletal support, consistent
with common clinical practice in AIS management. The
multimodal nature of the intervention reflects common
clinical practice in conservative AIS management, although
it limits the ability to isolate the specific contribution of PBM
to the observed changes. Cranial PBM was selected based
on emerging literature describing potential influences on
cortical activity and sensorimotor integration, although
these mechanisms remain theoretical and require further
investigation.® The patient’s improvements in posture,
pain, and functional mobility paralleled the radiographic
changes observed over time, and the absence of adverse
effects is consistent with the established safety profile of
PBM in pediatric and adult populations.**

Bibliometric analyses indicate growing global interest in
nonsurgical AIS management and adjunctive therapies,
reflecting a broader shift toward conservative, patient-
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centered approaches.”®* This case contributes to that
developing literature by documenting sustained
improvements over an extended period of non-bracing
care.

Several practical considerations emerged during treatment.
At the time of care, no standardized PBM protocols existed
for AIS, particularly regarding cranial application, requiring
clinical decision-making based on available literature
and patient response. Insurance coverage for PBM was
inconsistent, resulting in out-of-pocket costs for the family.
Additionally, interpreting radiographic changes in a non-
braced adolescent patient presents inherent challenges, as
standard benchmarks for progression or regression were
developed primarily for bracing and surgical contexts.

Despite these limitations, this case highlights the potential
value of PBM as part of a broader conservative management
strategy for AIS. Further research, including controlled
studies, standardized protocols, and validated functional
outcome measures, is needed to clarify the role of PBM
in AIS and to determine which patients may benefit most
from its use.

Conclusion

This case describes an adolescent with severe adolescent
idiopathic scoliosis who demonstrated reductions in
thoracic and lumbar Cobb angles, along with improvements
in posture, pain, and functional mobility, over a three-
year course of photobiomodulation therapy. Although
the observational nature of a single case does not allow
causal conclusions, the sustained improvements observed
during the treatment period highlight the potential value
of photobiomodulation as an adjunctive, non-invasive
option within conservative scoliosis management. Further
research, including controlled studies and standardized
protocols, isneeded to clarify therole of photobiomodulation
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