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Abstract

Mild juvenile and adolescent idiopathic scoliosis (AlS), defined by a Cobb angle near the diagnostic
threshold, is frequently managed through observational management with scheduled follow-up
imaging, sometimes accompanied by conventional physical therapy focused on general strength,
flexibility, or posture, before decisions regarding bracing or surgery are made. [1] During this “watchful
waiting” interval, which may include non—curve-specific PT, families often receive limited guidance
directed specifically at the asymmetric neuromuscular factors that may influence curve behavior during
growth.

The framework is guided by a neuromuscular hypothesis: in early, mild scoliosis, asymmetric activation
of muscle groups surrounding the spine may contribute to curve persistence or progression, and these
asymmetries may remain modifiable during growth. Drawing conceptually from principles underlying
scoliosis-specific rehabilitation, the proposed approach emphasizes frequent, low-load neuromuscular
engagement, selective activation of under-recruited musculature based on curve direction, and
avoidance of reinforcing dominant muscle patterns.

The program is designed to be safe, reversible, and self-managed by the child with parental oversight,
without spinal manipulation or forced correction, and without altering standard clinical monitoring or
escalation pathways. Outcomes are assessed objectively at the scheduled follow-up imaging. This
framework is presented not as a replacement for established treatment, but as a structured means of
exploring neuromuscular balance during an observation period already selected by the clinician.

Significance

Observation is a clinically appropriate and widely used management strategy for mild juvenile and
adolescent idiopathic scoliosis and is often implemented either alone or in combination with
conventional physical therapy aimed at maintaining general musculoskeletal health. [1,2] Yet for many
families, this observational period—whether accompanied by general PT or not—is experienced as a
prolonged interval of uncertainty, during which growth continues but little guidance is offered that is
specific to curve direction or asymmetric neuromuscular engagement.

The framework presented in this paper addresses this gap by proposing a conservative, clearly bounded,
and clinically compatible approach to neuromuscular engagement during an observation period already
selected by the treating clinician. By emphasizing safety, reversibility, and objective follow-up, the
approach seeks to transform “watchful waiting” from a passive experience into a structured exploratory
phase, without delaying or replacing established treatment pathways. If validated through stabilization
or improvement at follow-up, the framework may warrant further study; if not, it is readily abandoned
without harm. In either case, clinical authority and decision-making remain fully preserved.



The sections that follow outline the clinical context, physiological rationale, and practical structure of
the proposed framework.

1. Clinical Context: Observation as an Active Decision, Not a Passive State

Mild juvenile and adolescent idiopathic scoliosis is commonly identified at a stage when spinal curvature
is measurable but limited, often around a Cobb angle of 10 degrees. At this threshold, clinical guidelines
frequently recommend observation with scheduled follow-up imaging rather than immediate
intervention. [1,6] This approach reflects sound medical judgment: many mild curves remain stable,
some improve spontaneously, and early overtreatment carries its own physical and psychological costs.

However, from the perspective of patients and families, observation is rarely experienced as neutral or
passive. Even when conventional physical therapy is prescribed during this interval, such therapy is
typically general in nature, emphasizing overall strength, flexibility, posture, or comfort rather than
curve-specific neuromuscular engagement. As a result, families may feel that although something is
being done, little is being done that directly addresses the asymmetry identified on imaging, particularly
while the child continues to grow.

Importantly, observation itself is an active clinical decision, whether implemented alone or alongside
general physical therapy. It acknowledges uncertainty in individual progression risk while preserving the
option for escalation if objective criteria are met. The framework proposed in this paper fully accepts
this logic. It does not seek to alter monitoring schedules, modify prescribed physical therapy, or
influence thresholds for bracing or surgery. Instead, it asks whether the observation period—already
selected by the clinician and often supplemented with non—curve-specific PT-can be used to explore a
conservative, low-risk form of curve-informed neuromuscular engagement that neither delays nor
interferes with standard care.

The key constraint is safety. Any activity undertaken during observation must be reversible, non-
invasive, and unlikely to bias clinical outcomes negatively. The present framework is constructed
explicitly within these constraints, with the understanding that the follow-up radiograph remains the
sole determinant of clinical decision-making.

2. Physiological Rationale: Neuromuscular Asymmetry in a Growing, Flexible Spine

Early-stage scoliosis in children differs fundamentally from rigid spinal deformity. At low Cobb angles
and young skeletal age, vertebrae are not fused, joints remain mobile, and the spine functions as a
dynamically stabilized structure rather than a fixed column. Spinal alignment at this stage reflects a
balance of forces generated by muscles, connective tissue, posture, and neuromuscular control,
interacting continuously with growth. [2,8]

From a biomechanical standpoint, the spine is maintained in alignment by distributed muscle activity
rather than by passive structural support. Paraspinal muscles, trunk stabilizers, intercostals, abdominal
musculature, and shoulder-girdle muscles contribute to this balance at all times, even during quiet
standing or sitting. If activation patterns within this system become asymmetric—whether due to growth
spurts, habitual posture, injury, or neuromotor bias—the resulting imbalance may gradually shape spinal
alignment.

Clinical scoliosis rehabilitation approaches, particularly physiotherapeutic scoliosis-specific exercise
(PSSE), are grounded in the recognition that neuromuscular control and posture influence curve
behavior. [2,5] These methods emphasize curve awareness, selective muscle recruitment, and motor



control retraining. In contrast, physical therapy prescribed during observation is typically non—curve-
specific, focusing on general conditioning, flexibility, or posture. While such therapy supports overall
musculoskeletal health, it does not usually address asymmetric neuromuscular activation patterns
identified on imaging, particularly in very mild curves where formal PSSE is often deferred. [3,4]

The framework proposed here adopts a narrower and more exploratory interpretation of this
physiological logic. Rather than attempting postural correction or curve derotation, it focuses on one
fundamental question: whether repeated, gentle, curve-informed neuromuscular engagement—applied
frequently and without force—can influence the balance of muscular forces acting on a flexible, growing
spine. The emphasis is not on strength or endurance, but on recruitment, awareness, and symmetry of
activation.

To conceptualize this, the paper introduces the notion of muscle force dipoles: opposing muscle groups
whose net activity influences spinal alignment at a given level. In scoliosis, these dipoles may become
persistently unbalanced. If such imbalance exists, then symmetrical exercise alone may be insufficient to
restore balance, and selective engagement of underactive musculature may be required. This hypothesis
underlies the structure of the proposed program.

Position. We maintain that the watchful waiting period—often implemented with or without
conventional physical therapy—should not be regarded as biologically inactive. In children with mild
scoliosis and a flexible, growing spine, this interval may represent a clinically appropriate opportunity for
conservative, curve-informed neuromuscular engagement aimed at slowing, stabilizing, or potentially
reversing early scoliosis development, with outcomes assessed exclusively through objective follow-up
imaging.

The preceding physiological rationale highlights why simple observation or general exercise may not
fully address the asymmetric neuromuscular dynamics present in early scoliosis. In clinical practice,
however, physical therapy prescribed during observation often remains non—curve-specific, emphasizing
general strength, flexibility, and posture rather than targeted neuromuscular rebalancing. To clarify this
distinction and to situate the proposed framework appropriately within existing standards of care, the
following section reviews how physical therapy is typically prescribed during observation and how the
present approach differs in scope, intent, and implementation.

3. Observation With Physical Therapy: What Is Commonly Prescribed and How This Framework Differs
When observation is recommended for mild juvenile scoliosis, clinicians may either advise no active
intervention or prescribe physical therapy (PT) as a supportive measure during the follow-up interval. In
practice, such PT is generally intended to maintain overall musculoskeletal health rather than to directly
influence curve mechanics. The distinction between these standard approaches and the framework
proposed in this paper is important, particularly for parents who may assume that “physical therapy”
necessarily implies curve-specific intervention.

In the observation setting, prescribed PT most commonly consists of general strengthening, flexibility,
and postural exercises. [2,4] These programs typically emphasize global core strength, back and
abdominal conditioning, stretching, and posture awareness. The underlying clinical rationale is sound:
maintaining strength, mobility, and endurance may improve comfort, reduce fatigue, and support
general spinal health. However, these exercises are usually performed symmetrically and are not
tailored to curve direction or apex location. As a result, they do not explicitly address the asymmetric
neuromuscular activation patterns that characterize scoliosis, particularly in its early stages.



In some cases, PT during observation focuses primarily on postural education—encouraging upright
sitting, ergonomic adjustments, or awareness of habitual positions. While beneficial for daily comfort
and functional habits, postural instruction alone does not reliably retrain deep neuromuscular control or
selectively engage underactive muscle groups. Similarly, stretching programs may reduce muscle
tightness and improve range of motion but do not necessarily enhance active control or rebalance force
generation across the curve.

Referral to formal physiotherapeutic scoliosis-specific exercise (PSSE) programs represents a more
targeted alternative, but such referrals are less common at very low Cobb angles. PSSE approaches are
therapist-guided, curve-specific, and often intensive, requiring certified providers, frequent supervised
sessions, and significant family commitment. For mild curves under observation, clinicians may
reasonably defer PSSE to avoid overtreatment, particularly given variability in progression risk and
resource availability. [2,5]

The framework proposed in this paper occupies a distinct and narrower niche between general PT and
formal PSSE. It does not aim to replace either. Rather than focusing on overall strength or endurance, it
emphasizes neuromuscular recruitment, awareness, and balance, guided by curve direction identified
on existing X-rays. Instead of symmetrical strengthening, it introduces intentional but gentle
asymmetry—biasing engagement toward musculature on the concave side of the curve while avoiding
reinforcement of dominant patterns on the convex side. This principle is conceptually aligned with PSSE
logic but is implemented here in a simplified, low-intensity, and self-managed form appropriate for an
observation period.

Another key difference lies in dosing and structure. Standard PT is often delivered in longer sessions
once or twice per week, with home exercises performed less frequently. The present framework relies
on very short, distributed sessions repeated throughout the day. This design reflects principles of motor
learning and neuromuscular adaptation, particularly relevant in children, where frequent low-load
repetition may be more effective than infrequent high-effort training.

Finally, the proposed framework incorporates localized neuromuscular facilitation and micro-massage as
supportive elements. In standard PT, such manual techniques are typically delivered by a therapist and
are not easily replicated at home. Here, they are adapted into a conservative, self-applied form intended
to support muscle comfort, proprioceptive input, and readiness for activation, without spinal
manipulation or force.

Importantly, this framework does not conflict with prescribed PT. It does not prohibit general
strengthening, stretching, or posture work, nor does it delay escalation to bracing or surgery if
progression occurs. Instead, it offers a structured way to introduce curve-informed neuromuscular
attention during a period when standard care may otherwise involve either general PT or observation
alone. Objective follow-up imaging remains the sole determinant of success or failure, preserving full
clinical authority over subsequent management decisions.

3.1 Corrective Logic and Neuromuscular Framing

The corrective logic of the proposed framework follows directly from the neuromuscular considerations
outlined in the Introduction. If early scoliosis reflects, at least in part, a persistent imbalance in muscle
activation rather than a fixed structural deformity, then effective intervention must address how forces
are generated and coordinated across the spine. In such a system, opposing muscle groups act as



functional units whose combined activity determines net alignment and loading. When one side of this
functional pairing becomes chronically dominant while the opposing side remains under-recruited,
symmetrical exercise alone is unlikely to restore balance.

For this reason, the framework adopts a deliberately asymmetric strategy. Musculature on the concave
side of the curve, presumed to contribute less effectively to stabilization, is selectively engaged. In
contrast, musculature on the convex side, already dominant, is not actively strengthened. This
distinction is critical. Symmetrical strengthening, though beneficial for general fitness, may reinforce
existing asymmetry when applied without curve-specific consideration. The proposed approach
therefore emphasizes selective recruitment rather than global strengthening. [7,8]

4. Translating Radiographic Information Into Functional Engagement Zones

Radiographic imaging plays a limited but essential role in guiding the framework. No reinterpretation of
imaging, additional measurements, or diagnostic inference is required. Instead, standard radiology
reports are used solely to inform conservative decisions about where neuromuscular engagement
should be directed.

Curve direction is identified first, distinguishing concave from convex aspects. The vertebral apex is then
noted as the level of maximal deviation. Around this point, a functional engagement band is defined,
extending approximately two vertebral levels above and below the apex. This region corresponds to the
area where asymmetric muscular influence is most pronounced.

This spinal information is translated to surface anatomy without precision marking. In thoracic curves,
relevant structures include paraspinal, intercostal, and scapular stabilizing muscles. In thoracolumbar
and lumbar curves, attention shifts toward the quadratus lumborum, lateral trunk musculature, and
deep abdominal wall. Engagement is always applied to muscle tissue adjacent to the spine and never to
the spine itself.

5. Application of Corrective Asymmetry

Corrective asymmetry constitutes the operational core of the framework. While the concept of
asymmetry is central, its implementation is intentionally restrained. Engagement is biased toward the
concave side of the curve through modest differences in duration, repetition, and attentional focus
rather than increased force or intensity. [2,7]

The convex side is not activated, as further strengthening of dominant musculature risks reinforcing the
existing imbalance. At most, the convex side may receive non-activating input for comfort. Importantly,
this approach does not seek to weaken the convex side; it simply avoids additional reinforcement. The
goal is to rebalance neuromuscular contribution rather than to impose mechanical correction.

6. Functional Role of the IsoTone Device

The IsoTone device is introduced as a facilitative instrument rather than as a therapeutic agent. Its
relevance lies in its mechanical characteristics, which enable safe, repeatable, and child-appropriate
execution of the framework in a home setting. Resistance is self-limiting, preventing overload, and force
can be generated remotely, allowing precise localized engagement without direct pushing or spinal
contact.



These properties support consistent execution while minimizing the risk of error. Although the
conceptual framework does not depend on a specific device, IsoTone simplifies implementation and
reduces variability, making it particularly suitable for unsupervised use during an observation period.

7. Integrated Engagement Modes
The framework is implemented through three complementary modes, each serving a distinct
neuromuscular purpose and together forming a coherent whole.

The first mode establishes bilateral symmetry. Through slow, controlled squeeze—expand cycles
performed with both hands, the child reinforces a neutral baseline of trunk and shoulder engagement.
This mode is performed by all participants, regardless of curve direction, and serves to prevent the
program itself from becoming compensatory.

The second mode introduces localized corrective engagement. Using a dual-handle method, rhythmic
pressure is generated by one hand while the opposite hand stabilizes the contact handle against muscle
tissue on the concave side within the engagement band. Because pressure is generated remotely, the
contact remains precise and controlled. Engagement is limited to a small number of sites and is
performed slowly to emphasize neuromuscular recruitment rather than force production.

The third mode provides localized micro-massage as a supportive adjunct. Light oscillatory stimulation is
applied selectively to reduce muscle guarding, enhance circulation, and improve sensory feedback. This
mode is not corrective in itself but facilitates readiness for activation and contributes to comfort and
adherence. [9,10]

8. Program Structure and Daily Integration

The framework is designed to minimize psychological burden while maximizing consistency. Sessions are
brief and distributed throughout the day rather than consolidated into prolonged workouts. This
structure reflects principles of motor learning, particularly relevant in pediatric populations, where
frequent low-intensity repetition is often more effective than infrequent high-effort training. [9,10]

By integrating the program into daily routines, the child is not positioned as a patient undergoing
treatment but as an active participant in a simple, habitual activity. This framing supports adherence and
reduces anxiety for both children and parents.

9. Ethical Boundaries and Relationship to Standard Care

The framework operates entirely within established clinical and ethical boundaries. It does not apply
force to bones, manipulate the spine, or interfere with growth. It does not alter monitoring schedules or
thresholds for escalation. If progression is observed at follow-up imaging, standard care proceeds
without delay or complication.

In this respect, the framework represents a reversible exploratory adjunct rather than an alternative
treatment pathway. Its value is determined solely by objective follow-up outcomes, preserving full
clinical authority over subsequent management decisions.

10. Conclusions

This paper presents a conservative, exploratory framework intended for use during clinician-directed
observation of mild juvenile scoliosis. The approach is grounded in the recognition that early scoliosis
occurs in a flexible, growing spine, where neuromuscular asymmetries may influence spinal alignment.



By emphasizing curve-informed, low-intensity neuromuscular engagement—implemented through short,
frequent, and reversible home-based sessions—the framework seeks to explore whether the observation
period can be used constructively without interfering with standard care.

Importantly, the proposed program does not challenge established clinical thresholds for bracing or
surgery, nor does it attempt to replicate formal scoliosis-specific exercise therapy. Instead, it occupies a
narrow and carefully defined space between general physical activity and therapist-led rehabilitation,
offering families a structured, low-risk option during watchful waiting.

The value of this framework rests entirely on objective follow-up outcomes. Stabilization or
improvement may support further investigation, while progression appropriately triggers standard
escalation. In either case, clinical authority remains unchanged. The framework is offered as a
hypothesis-driven adjunct, not a therapeutic claim, and is intended to invite careful evaluation rather
than confrontation.
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Appendix A — A Parent’s Guide to Using the Observation Period Constructively

When a child is diagnosed with mild scoliosis and the doctor recommends a period of observation—
sometimes accompanied by general physical therapy focused on overall strength, flexibility, or posture—
followed by a follow-up visit several months later, most parents experience mixed emotions. It is
reassuring to know that no brace or surgery is immediately required, yet it can also feel uncomfortable
to realize that, aside from monitoring and non-specific exercises, there is little direct guidance aimed at
the curve itself while the child continues to grow. This guide is intended for parents in that situation who
want to understand how a very conservative, safe, and structured home routine can be used during this
observation and general-PT period, in parallel with medical care, without contradicting professional
advice or placing the child at risk.

The first and most important thing to understand is what this program is and what it is not. It is not a
substitute for doctors, braces, or surgery. It does not attempt to straighten the spine by force,
manipulate vertebrae, or “fix” scoliosis. It is designed to operate entirely within the doctor’s decision to
observe and reassess later. In that sense, it does not change the medical plan at all. Instead, it offers a
way to engage gently with the child’s neuromuscular system during a period when growth is ongoing
and the spine remains flexible.

Safety is the guiding principle throughout. Nothing in this program should ever cause pain, strain, or
fear. If something feels uncomfortable, awkward, or confusing, it should be stopped immediately. The
child should always be able to breathe normally, speak comfortably, and remain relaxed. This simple
rule—no pain, ever—is what makes the program safe.

How parents present the program to their child matters. Children are far more cooperative when they
understand the purpose in simple terms and do not feel pressure or anxiety. A helpful way to explain it
is to say that some muscles around the spine are working more than others, and the goal is to gently
help the quieter muscles wake up so the body can grow more evenly. It is best to avoid language about
“fixing,” “correcting,” or preventing surgery. Words like balance, awareness, and helping the body work
together are usually better received.

A key practical point is understanding which side of the body the program focuses on. The child’s X-ray
shows the direction of the curve. If the spine bends to the right, the left side is the inside of the curve; if
it bends to the left, the right side is the inside. The inside, or concave side, is where gentle attention is
directed. The outside, or convex side, is generally left alone. This is not because the outside is bad, but
because it is already doing more work. Strengthening both sides equally can unintentionally reinforce
the imbalance. Parents do not need detailed anatomical knowledge to apply this rule; simply
remembering “inside side gets attention, outside side does not” is sufficient.

The routine itself is designed to be brief and spread out over the day. Instead of one long session, it
works best when done for a few minutes at a time, several times a day. A short session in the morning,
another after school, and one in the evening is usually enough. Altogether, the total daily time is often
no more than ten minutes. If a session is missed, there is no need to compensate or worry. Consistency
over weeks matters far more than perfection on any given day.

The activities themselves fall naturally into three types, though parents do not need to think of them in
technical terms. The first is a general “reset” activity, done with both hands, that helps the child feel



centered and balanced. It involves slow, controlled squeezing and releasing while standing or sitting tall.
Parents should watch for relaxed shoulders, upright posture, and calm breathing. This activity is done by
all children, regardless of curve direction, and serves as a neutral starting point.

The second activity is more specific and is where the curve direction matters. In this activity, one hand
gently moves the device while the other hand holds a rounded contact point against a muscle area near
the spine on the inside of the curve. The contact point rests on muscle, never on bone. Pressure comes
from the slow squeeze of the moving hand, not from pushing into the body. This creates a gentle press-
and-release sensation that helps activate muscles that may be underused. Only one or two small areas
are addressed in a session, and each for less than a minute. Parents should observe that the child
remains relaxed and comfortable, and that there is no grimacing or breath-holding.

The third activity is optional and is meant purely for comfort. It involves a gentle, vibrating or tapping
motion over muscle areas that feel tight or tired. This is not intended to change the curve or strengthen
muscles, but simply to help the child feel at ease and ready for movement. It can be used on either side
for comfort, but it is not required every day and can be skipped entirely if the child does not enjoy it.

Parents often ask how closely they need to supervise. In practice, close supervision is usually only
necessary at the beginning. Once the child understands the movements and feels comfortable, it is
better to step back and allow some independence. Occasional check-ins and simple questions like “Does
this feel okay?” are usually enough. Turning the routine into a tense or overly serious activity can make
children resistant, so keeping the atmosphere calm and low-pressure is important.

It is also important to have realistic expectations. Progress does not mean visible straightening of the
spine or dramatic postural changes. The program does not produce immediate, obvious effects. The only
meaningful measure of success is the follow-up X-ray already planned by the doctor. If the curve is
stable or smaller, the program may have been helpful. If the curve progresses, the program should be
stopped and the doctor’s recommendations followed. Either outcome provides useful information and
does not delay appropriate care.

Many parents worry about the possibility of “doing harm.” When performed as described, this program
does not apply force to the spine, does not push the body into extreme positions, and does not interfere
with growth. In that sense, it carries little downside. It exists in the narrow space between doing nothing
and doing something risky, offering a way to participate responsibly during a waiting period.

Ultimately, this approach respects both the child and the medical process. It gives parents a constructive
role without placing them in conflict with clinicians, and it leaves all final decisions exactly where they
belong—with objective follow-up and professional judgment.

Appendix B - Clinician-Facing Executive Summary

Neuromuscular Engagement During Observation of Mild Juvenile Idiopathic Scoliosis

Mild juvenile and adolescent idiopathic scoliosis is frequently managed through observation with
scheduled follow-up imaging, particularly when Cobb angles are near the diagnostic threshold and no
immediate indication for bracing or surgery exists. This strategy reflects appropriate caution,
acknowledging variability in progression risk while avoiding unnecessary intervention. However,
observation often coincides with periods of active growth, during which neuromuscular and postural
factors may continue to influence spinal alignment.



The framework presented in this paper is intended exclusively for use during such a clinician-directed
observation interval. It does not alter diagnostic criteria, follow-up schedules, or thresholds for
escalation. Rather, it proposes a conservative, non-invasive, home-based exploratory program designed
to coexist fully with standard monitoring. Follow-up imaging remains the sole determinant of whether
observation continues or treatment is escalated.

The conceptual basis of the framework is neuromuscular rather than structural. In early, mild scoliosis,
the spine remains flexible and dynamically stabilized by surrounding musculature. Persistent
asymmetries in muscle activation, posture, and neuromotor control may contribute to curve
maintenance or progression during growth. The proposed approach explores whether repeated, low-
load, curve-informed neuromuscular engagement can influence this balance without applying corrective
force or mechanical constraint.

The framework is conceptually aligned with principles underlying physiotherapeutic scoliosis-specific
exercise, particularly the emphasis on curve awareness, selective muscle recruitment, and avoidance of
reinforcing dominant activation patterns. However, it does not attempt to replicate formal PSSE
protocols and does not require certified therapist supervision. Instead, it adopts a deliberately simplified
structure suitable for unsupervised home use by a child, under parental awareness, during a period
when no active medical intervention has been prescribed.

Existing diagnostic imaging is used solely to determine curve direction and approximate apex location.
This information guides a conservative bias in neuromuscular engagement toward musculature on the
concave side of the curve, while avoiding active strengthening of the convex side. No reinterpretation of
imaging, spinal manipulation, vertebral loading, or end-range positioning is involved. All contact is
limited to paraspinal and trunk musculature adjacent to the spine.

Program activities are brief and distributed, emphasizing frequent low-intensity repetition rather than
episodic strengthening. This structure reflects principles of motor learning and neuromuscular
adaptation, particularly relevant in pediatric populations. Localized neuromuscular facilitation and
micro-massage are included as supportive elements to enhance comfort, proprioceptive input, and
readiness for activation, rather than as corrective techniques.

From a safety perspective, the framework is tightly constrained. There is no forced correction, no
passive derotation, no spinal contact, and no sustained end-range positioning. Activities are immediately
reversible and discontinued at the first sign of discomfort. The physical demands are comparable to light
neuromuscular facilitation commonly considered safe in pediatric rehabilitation contexts.

The framework is not presented as a therapeutic alternative to established scoliosis management
strategies. It does not delay or replace bracing or surgical intervention when clinically indicated. Its role
is exploratory, and its validity is assessed exclusively through objective follow-up imaging. Stabilization
or improvement may warrant further investigation; progression appropriately triggers standard
escalation without delay.

In this context, the framework may be viewed as a structured, low-risk adjunct to observation, offering
families a constructive means of engagement during a period that is otherwise passive, while preserving
full clinical authority and adherence to established standards of care.



Appendix C — Frequently Asked Questions for Clinicians

Anticipating Common Concerns and Objections

Q1. Is this intended to replace PSSE or supervised physical therapy?

No. The program explicitly does not replace PSSE, Schroth-based therapy, or supervised rehabilitation. It
is designed only for periods where no active intervention has been prescribed and observation has
already been selected.

Q2. Is there evidence that home-based programs can influence scoliosis?

There is evidence that scoliosis-specific exercise, when structured and supervised, can influence

outcomes in selected populations. This program does not claim equivalence. It explores whether

simplified, low-risk neuromuscular engagement during growth may have a stabilizing effect. The
hypothesis is tested objectively by follow-up imaging.

Q3. Why introduce asymmetry instead of symmetrical strengthening?

Generic symmetrical strengthening may reinforce dominant muscle patterns. PSSE methodologies
recognize the need for curve-specific activation. This framework adopts that principle conservatively by
biasing activation toward the concave side without force or end-range positioning.

Q4. Could this worsen the curve if done incorrectly?
The protocol is intentionally constrained to minimize this risk:
e Low load
e Short duration
¢ No end-range movements
e No spinal contact
e Immediate stop at discomfort
If progression occurs, the program is discontinued and standard care proceeds.

Q5. Why not simply recommend bracing earlier?

Bracing has strong evidence for reducing progression in appropriate cases. However, at very low Cobb
angles, bracing is often not indicated. This framework does not delay bracing; it occupies only the
interval where bracing has not yet been recommended.

Q6. Is IsoTone being presented as a medical device for scoliosis?
No. IsoTone is presented as a convenience tool that enables low-load resistance, precise localized
contact, and self-limiting force. The conceptual framework does not depend on a specific device.

Q7. Does this involve spinal manipulation or manual correction?
No. There is no spinal manipulation, derotation, or vertebral pressure. All contact is limited to
surrounding musculature.

Q8. How does this differ from “general exercise”?
Key differences include:
e Curve-specific bias based on imaging
e Intentional avoidance of dominant-side strengthening
e Short, frequent neuromuscular exposure rather than fitness training
e Explicit safety and reversibility constraints

Q9. What if parents interpret this as a guaranteed alternative to bracing?



The written materials explicitly state that:
e No guarantee is made
e Bracing and surgery remain valid and necessary when indicated
e The follow-up X-ray is the sole arbiter of success or failure
Clinicians are encouraged to reinforce this boundary if discussing the program.

Q10. Why present this at all if evidence is limited?

Because observation-only management leaves motivated families without constructive options. This
framework offers a structured, low-risk way to explore engagement without altering standard care,
while generating practical insight into neuromuscular factors during growth.



