(by Atlantomed)

THESE ARE THE LAWS AGAINST THE THEORY OF
CHIROPRACTIC MANIPULATIONS::

Chiropractic Manipulations and Physical Principles

Chiropractic manipulations, based on rapid and intense impulses applied to specific vertebrae like
the Atlas, appear to overlook some fundamental principles of physics and biomechanics, raising
questions about their efficacy and safety. Below, the main problematic aspects are analyzed.

1. Newton's Law (Second Law of Motion)

Newton's Second Law (F=m-aF = m \cdot aF=m-a) astates that the acceleration of a body is
proportional to the force applied and inversely proportional to its mass. Applied to the
biomechanical context of vertebrae, this law highlights that:

* Vertebrae are constrained by muscles, ligaments, and other structures that distribute and
limit the applied forces.

» To move a vertebra, the force must overcome significant resistances, such as muscular
tension, ligament stiffness, and system inertia.

* Short impulses do not adequately distribute force over time, causing localized and
potentially harmful effects without ensuring proper movement.

* The force necessary for a lasting change might exceed the tolerance of tissues, increasing the
risk of injuries to muscles, ligaments, or vertebral arteries.

Problems Related to Single Impulses
Chiropractic manipulations often rely on a rapid and intense impulse applied to a vertebra.
However, there are several issues with this approach:

1. Force Distribution Over Time:

* Newton's Second Law accounts for the duration of force application.

* Abrief impulse does not allow for adequate distribution of force through muscular
and ligamentous constraints, often causing a sudden localized effect that can damage
tissues or fail to produce correct movement.

2. Effect on the Involved Mass:

* The applied force must be sufficient to move not only the target vertebra but also
overcome the inertia of surrounding tissues.

* Asingle impulse does not account for the need to gradually overcome the resistances
of the biomechanical system.
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3. Possible Damages:

* Ligaments and Arteries: An intense and poorly calibrated impulse can cause
ligament injuries or damage to vertebral arteries, particularly vulnerable in the
cervical region. In extreme cases, these injuries can lead to severe complications
such as strokes or death.

*  Muscles: Muscular tension is not gradually reduced, which can lead to contractures
or localized trauma.

4. Ineffectiveness of the Single Impulse:

* The applied force might not be sufficient to move the vertebra permanently, as
elastic tissues (muscles and ligaments) tend to return it to its original position.

2. Action and Reaction Principle (Newton's Third Law)

Newton's Third Law states that every applied force generates an equal and opposite reaction.
In the case of manipulations:

* The applied force distributes throughout the surrounding biomechanical system,
including structures like muscles and joints.

* More mobile or less rigid areas (e.g., relaxed muscles or nearby joints) react more
significantly, absorbing part of the energy and reducing the effect on the target vertebra.

* These compensatory movements can cause misalignments in other areas of the spine,
worsening overall stability.

The Problem of Targeted Impulses

In chiropractic manipulations, it is assumed that a single impulse can selectively move a vertebra
(e.g., the Atlas) to the correct position. However, according to the action-reaction principle, this is
unrealistic:

1. Reaction Distribution:

*  When a force is applied to the vertebra, the reaction is distributed through the entire
surrounding system (muscles, ligaments, other vertebrae).

» Itis impossible to isolate the force effect solely on the desired vertebra, as the more
mobile or less resistant parts will absorb much of the energy.

2. Greater Movement in Weaker Parts:

* Less rigid or more mobile structures (e.g., relaxed muscles or nearby joints) will



react more to the applied force.

e This could lead to undesired movements or side effects in surrounding areas without
effectively correcting the target vertebra.

3. System Elasticity:

» After the impulse, the system tends to return the vertebra to its original position due
to the elastic resistance of tissues, nullifying the desired effect.

3. Energy Conservation

The conservation of energy is a fundamental principle of physics stating that the energy applied to
a system cannot be destroyed but only transferred or transformed. When you apply force to a body,
the energy is distributed throughout the system according to its mechanical and structural
properties. In chiropractic manipulations, the impulse energy is transferred to biological tissues like
muscles, ligaments, and bones. These tissues have specific biomechanical properties:

1. Elasticity:

* Biological tissues, such as muscles and ligaments, are predominantly elastic. This
means that when they undergo deformation (stretching or compression), they tend to
return to their original position once the stimulus is removed.

* The energy applied to an elastic tissue is temporarily stored (like in a spring) and

released when the force ceases.
2. Plasticity:

* For a change to be permanent, the tissue must undergo plastic deformation, i.e.,
exceed its elastic limit. However, this type of deformation in human tissues is often
associated with damage (e.g., tearing of muscle or ligament fibers).

4. Principle of Minimum Resistance

The principle of minimum resistance is not a formal physical law but a concept derived from the
behavior of mechanical and biological systems: the force applied to a system tends to propagate
along the path of least resistance. This is particularly relevant in complex systems such as the
human body, where anatomical structures have varying rigidity, mobility, and resistance.



Biomechanical Context

In the human body, muscles, ligaments, joints, and bones work together to support and stabilize the
structure. However, these components are not uniformly rigid:

1. More Mobile Joints:

» Joints with greater mobility (e.g., the upper cervical region) offer less resistance to
an applied force and, therefore, tend to move more easily.

2. Relaxed or Weak Muscles and Ligaments:

* Areas with lower muscle tone or reduced elasticity absorb the force in a less
controlled manner, favoring undesired movements.

3. More Rigid or Stable Structures:

* More resistant parts, such as well-aligned vertebrae or taut ligaments, tend to oppose
the force more significantly, being less influenced by the impulse.

The Problem of Chiropractic Manipulations

Chiropractic manipulations are based on the idea that a rapid and intense impulse can selectively act
on a specific vertebra, such as the Atlas. However, this assumption ignores the principle of
minimum resistance:

1. The force dissipates in less resistant areas:

*  When an impulse is applied, much of the energy tends to propagate through more
mobile or less rigid structures, such as relaxed muscles, nearby joints, or less taut
ligaments. Consequently, the effect on the Atlas, which might be more stable or
constrained, is minimal.

2. Undesired movements in nearby structures:

* Adjacent joints, being more mobile, might undergo unintended displacements,
increasing the risk of instability or injuries.

3. Energy dissipation:

* The energy of the impulse does not focus solely on the target vertebra but is
distributed along the path of least resistance, making the attempt to precisely correct
the Atlas position ineffective.

Practical Example

Imagine pushing a liquid through a series of tubes with different diameters. The liquid will flow
more easily through larger tubes (less resistance) and less through narrower or obstructed ones.
Similarly, a force applied to a vertebra will primarily propagate through less resistant structures
(e.g., relaxed muscles or mobile joints) rather than focusing exclusively on the target vertebra.



Clinical Implications
1. Non-targeted effects:

* The applied impulse could have more significant effects on undesired structures,

leading to unnecessary or harmful movements.
2. Risk of injuries:

» Ifthe impulse causes excessive displacement in more mobile areas, muscle strain,
ligament injury, or joint overload could occur.

3. Ineffectiveness of the treatment:

* Since the force does not concentrate on the Atlas, it is unlikely that the manipulation
will achieve the goal of stabilizing and securely correcting its position.

Conclusion

Chiropractic manipulations, in their traditional form, do not consider the principle of minimum
resistance. The applied force dissipates along less resistant areas, reducing the effectiveness of the
treatment on the target vertebra and increasing the risk of undesired movements or injuries in
surrounding structures. A more gradual and targeted approach, taking into account force distribution
and the biomechanical characteristics of the body, would be necessary to achieve safer and more
effective results.

5. Hooke's Law (Elasticity of Materials)

Hooke's Law states that elastic materials deform proportionally to the applied force up to a certain
limit, known as the elastic limit. If the stress remains below this limit, the material returns to its
original shape once the force is removed. Beyond the elastic limit, the material undergoes plastic or
permanent deformation.

This law also applies to biological tissues, such as muscles, ligaments, and cartilages, which exhibit
both elastic and, in some cases, plastic properties.

Biomechanical Context of Biological Tissues
1. Elasticity of Tissues:

* Muscles and ligaments are elastic structures designed to absorb and dissipate forces,
thus protecting joints and bones. When subjected to stress (e.g., stretching or
compression), they tend to return to their original position once the force ceases.



* This elasticity is crucial for maintaining joint stability.

2. Stress Distribution:

* In complex biomechanical systems like the spine, stress is distributed unevenly.
Weaker or more mobile areas, such as relaxed muscles or less stable joints, bear the
majority of the deformation.

3. Elastic Limit:

* To induce a permanent change in the position of a structure (e.g., a vertebra), it
would be necessary to exceed the elastic limit of the surrounding tissues. However, in
biological tissues, this often results in damage, such as muscle or ligament injuries.

The Problem of Chiropractic Manipulations

The theory of chiropractic manipulations does not adequately consider the principles described by
Hooke's Law:

1. Temporary Effect:

* Arapid impulse applied to a vertebra, such as the Atlas, produces only an elastic
deformation in the surrounding muscles and ligaments. Once the force ceases, these
tissues tend to return the vertebra to its original position, nullifying the effect of the
manipulation.

2. Stress Distribution:

* Since the stress is distributed to the more elastic and less resistant areas (e.g.,
muscles or nearby joints), the impulse does not focus on the target vertebra, and its
correction cannot be guaranteed.

3. Risk of Injuries:

* Exceeding the elastic limit with an excessive impulse could cause injuries to muscles
or ligaments, compromising the biomechanical stability of the spine.

Need for Gradual Structural Modifications

* A permanent correction requires progressive adaptation of the surrounding tissues,
such as:

¢ Muscle relaxation to reduce the tension that constrains the vertebra.

* Gradual stretching of ligaments to allow a new stable position of the
vertebra.

* These changes cannot be achieved with a single impulse but require prolonged and
controlled application of light forces.



Practical Example

Imagine stretching an elastic band. If you pull it lightly, it returns to its original length when you
stop pulling (elastic deformation). To permanently change its length, you would need to pull it
beyond its elastic limit, but doing so risks breaking or damaging it. Similarly, a chiropractic impulse
cannot exceed the elastic limit of muscles and ligaments without causing potential damage, making
the correction unstable and temporary.

Conclusion

Hooke's Law explains why chiropractic manipulations, based on rapid impulses, cannot produce
lasting corrections: biological tissues respond elastically and return to their original position. A
more gradual approach, considering the elastic properties and the need for progressive structural
adaptations, would be safer and more effective for achieving stable and lasting results.

6. Principle of Rigid Body Dynamics (Statics and Kinematics)

The principle of rigid body dynamics involves analyzing the motion of an object (or body) that
does not undergo significant deformations during movement. The behavior of a rigid body is
determined by:

1. Forces: These influence the translation of the body (its linear displacement).
2. Torques: These affect the rotation of the body around a point or axis.

3. Equilibrium: The body moves or remains static depending on the balance between applied
forces and torques.

In the biomechanical context, the spine, although composed of vertebrae and elastic tissues, can be
approximated as a constrained system where rigid bodies (the vertebrae) interact through joints,
muscles, and ligaments.

Biomechanical Context of the Atlas

The Atlas (first cervical vertebra) is a key component of the musculoskeletal and neurological
system of the neck. It is constrained by:

1. Mechanical Structures:
* Muscles and ligaments that stabilize and limit movement.

* The position of other cervical vertebrae that influence biomechanical equilibrium.



2. Neurological Structures:

* The proximity of spinal nerves and arteries that may be affected by vertebral
movement.

3. Compensatory Movements:

* The spine functions as an interconnected system. Any movement in one vertebra can
generate effects in other areas of the spine to maintain equilibrium.

The Problem of Chiropractic Manipulations

Chiropractic manipulations do not fully account for the biomechanical and neurological complexity
of the Atlas. The main issues with applying a single force include:

1. Complex Biomechanical Equilibrium:

* The Atlas is constrained not only mechanically but also by a network of muscles and
ligaments that stabilize the entire cervical spine.

» A force applied directly to the Atlas generates movements (rotations) that propagate
to other cervical vertebrae, causing compensatory movements that may negatively
affect overall spinal posture.

2. Undesired Compensatory Movements:

*  When a force is applied to one vertebra, the rest of the spine may react to
compensate for the displacement and maintain system equilibrium.
This could cause:

* Unwanted rotations or translations in adjacent vertebrae.
* Tensions in surrounding muscles attempting to stabilize the system.

* These compensatory movements may worsen general alignment rather than correct
it.

3. Neurological Influence:

* The Atlas is in close proximity to sensitive neurological structures. Excessive or
uncontrolled movement may compress nerves or arteries, causing symptoms such as
pain, dizziness, or, in extreme cases, severe damage.

Practical Example

Imagine a chain of blocks connected by elastic bands. If you apply a force to one central block, the



entire chain reacts: some blocks will move more than expected, others remain nearly stationary, and
the bands stretch unevenly. Similarly, an impulse on the Atlas causes a distributed reaction along
the entire cervical spine, often with unpredictable effects.

Clinical Implications
1. Biomechanical Imbalance:

* A non-targeted movement of the Atlas can cause misalignments in other areas of the
spine, requiring additional interventions to restore equilibrium.

2. Risk of Neurological Injuries:

* Excessive or poorly controlled movement may affect nerves or blood vessels in the
cervical region, with potentially severe consequences.

3. Long-term Ineffectiveness:

*  Without addressing the entire biomechanical system (muscles, ligaments, and other
vertebrae), the change in the Atlas's position may not be stable, necessitating
repeated treatment.

Conclusion

The principle of rigid body dynamics highlights that any force applied to a body generates
distributed effects throughout the system. In the case of the Atlas, chiropractic manipulations do not
adequately consider the complexity of mechanical and neurological interactions, risking undesired
compensatory movements and long-term imbalances. A more gradual and comprehensive approach,
accounting for the dynamics of the entire system, would be safer and more effective.

Chiropractic manipulations, in their traditional form, appear to disregard critical principles such as
force distribution, application duration, and the elastic and plastic properties of biological tissues.
Moreover, they often fail to consider the complexity of the human biomechanical system, requiring
more gradual and specific interventions to achieve stable and lasting corrections.
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