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Outline
• The Chiropractic Subluxation: What it IS
• The neurophysiology of the vertebral subluxation 
• How to communicate this with patients or the public who have neck 

pain
• How do we get subluxated?
• What are the neurophysiological consequences to spinal injury?
• What happens in the brain when we have spinal dysfunction?
• How to use the online resource library at www.therealitycheck.com to 

communicate this science and educate the public?
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“We currently define a chiropractic subluxation as a 
self-perpetuating, central segmental motor control 
problem that involves a joint, such as a vertebral 
motion segment, that is not moving appropriately
thereby yielding ongoing maladaptive neural plastic 
changes that interfere with the central nervous 
system’s ability to self-regulate, self-organize, adapt, 
repair and heal.” (The Rubicon Group, May 2017.)

“We currently 
define” indicates 
that this definition 
is subject to 
revision as new 
evidence evolves.

We acknowledge that the 
chiropractic use of the term 
subluxation differs from the  
medical/orthopedic use of the 
term.

Self-perpetuating, (as 
opposed to self-
originating) implies a 
negative self-
reinforcing cycle.

A central segmental 
control problem 
connotes that the 
central nervous 
system is not 
controlling the 
movement of the 
spinal segment as it 
should, as opposed to 
being exclusively a 
local motor control 
problem.

A chiropractic 
subluxation is most 
commonly associated 
with the spine but may 
also occur in other 
joints.

Inappropriate 
movement would be 
hypo-, hyper-, or 
movement 
inconsistent with 
function and need.

Ongoing, maladaptive, neural plastic 
changes reinforce the problem, 
adding to the self-perpetuating 
nature of the situation and providing 
corrupted input to the CNS about 
the state of the body.

The hallmark of the 
chiropractic subluxation is the 
confusion it creates within the 
CNS and how it causes the 
body to misinterpret itself and 
its status in the environment.

The Rubicon Group Model of Subluxation

For more information, including prefatory comments and related literature citations, visit: www.TheRubiconGroup.org/policies © Haavik Research 2019



The Chiropractic Subluxation
• Neurophysiologically is a change in spinal segmental movement pattern
• Changes communication from deep paraspinal muscles to brain
• Causing ongoing maladaptive neural plastic changes

Poor 
communication

Ongoing 
maladaptive 
plastic 
changes Poor body 

awareness
Poor body control
Poor function

Poor control
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Multisensory Integration: Inner body and external world maps

Harris, et al (2015). How our body influences our perception of the world. Frontiers in Psychology, 6(819); Imamizu H. Prediction of sensorimotor feedback from the efference copy of 
motor commands: A review of behavioral and functional neuroimaging studies. Japanese Psychological Research. 2010/05/01 2010;52(2):107-120.

Sensory 
Modalities

Brain Maps

Processing
needed
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COMMUNICATION IS KEY

PA19: neck and fallsAdjustment improve spine-brain communication 
which improves brains ability to know what is 

going on in your body and the world around you
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So what could cause an abnormal 
segmental movement pattern?

StressTrauma/injury
© Haavik Research 2019



Biologically plausible mechanisms for how 
you get subluxated

STRESS (emotional, chemical or structural)

“However, if the long muscles are turned on, the shorter ones, for 
example the stabilizing muscles between vertebrae, go to sleep – there 
is no need for them if you are trying to avoid danger.” 

(Butler & Moseley, 2003; Explain Pain; page 90)

Butler D, Moseley GL. Explain Pain. Adelaide, Australia: Noigroup Publications 2003. © Haavik Research 2019



So what do we know from research studies 
about what happens neurophysiologically

when the spine is injured 
or not moving properly?
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Spinal fixation causes 
hypo-mobility and DJD

Henderson CN. The basis for spinal manipulation: Chiropractic perspective of indications and theory. J Electromyogr Kinesiol. 2012. Henderson 
CN, Cramer GD, Zhang Q, DeVocht JW, Fournier JT. Introducing the external link model for studying spine fixation and misalignment: part 2, 
Biomechanical features. J Manipulative Physiol Ther. 2007;30(4):279-94. Cramer GD, Fournier JT, Henderson CNR, Wolcott CC. Degenerative 
changes following spinal fixation in a small animal model. Journal of Manipulative & Physiological Therapeutics. 2004;27(3):141-54.
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Increased rates of disc degeneration at 
levels adjacent to spinal fusion

• Over 25% of disc fusion patients end up 
with symptomatic adjacent segment disease

• Cadaver studies show disc fusion causes
• Increased intra-discal pressure 
• Increased range of motion
• At adjacent segments to fused segment

Hilibrand, A. S., Carlson, G. D., Palumbo, M. A., Jones, P. K., & Bohlman, H. H. (1999). Radiculopathy and myelopathy at segments adjacent to the 
site of a previous anterior cervical arthrodesis. Journal of Bone and Joint Surgery, 81(4), 519-528; Eck, J. C., Humphreys, S. C., Lim, T. H., Jeong, S. 
T., Kim, J. G., Hodges, S. D., & An, H. S. (2002). Biomechanical study on the effect of cervical spine fusion on adjacent-level intradiscal pressure and 
segmental motion. Spine (Phila Pa 1976), 27(22), 2431-2434. doi:10.1097/01.brs.0000031261.66972.b1; Park, D. H., Ramakrishnan, P., Cho, T. H., 
Lorenz, E., Eck, J. C., Humphreys, S. C., & Lim, T. H. (2007). Effect of lower two-level anterior cervical fusion on the superior adjacent level. J 
Neurosurg Spine, 7(3), 336-340. doi:10.3171/spi-07/09/336 © Haavik Research 2019



Intervertebral disk (IVD) lesion 
and its subsequent degeneration 

have a profound effect on the 
multifidus muscles

Multifidus
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Acute (within 3 days) changes after IVD injury

Measured multifidus cross-
sectional in 21 pigs from L1 to 
S1 with ultrasound

Multifidus undergoes rapid 
atrophy due to neural inhibition

Can be localized to a single 
lumbar level 

Hodges, P., Holm, A. K., Hansson, T., & Holm, S. (2006). Rapid atrophy of the lumbar multifidus follows experimental disc or nerve root injury. 
Spine (Phila Pa 1976), 31(25), 2926-2933. doi:10.1097/01.brs.0000248453.51165.0b
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Acute (within minutes) 
changes after IVD injury

Increased corticospinal 
excitability to multifidus muscles 
that cross injured IVD within 15 
minutes after injury 

Hodges, P. W., Galea, M. P., Holm, S., & Holm, A. K. (2009). Corticomotor excitability of back muscles is affected by intervertebral disc lesion in 
pigs. European Journal of Neuroscience, 29(7), 1490-1500. © Haavik Research 2019



MUSCLE SPINDLES
Extra-fusal fibres

Intra-fusal fibres

α- motor 
neurone

γ- motor 
neurone

Type 1a & II 
afferents
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Subacute/early chronic period (3-6 months) 
changes after IVD injury

Multifidus becomes stiffer (Brown et al 2011)

No atrophy of multifidus muscle

Multifidus muscle fibrosis, fatty infiltration 
and changes in muscle fiber types from 
slow-to-fast twitch types

Brown et al. (2011). ISSLS prize winner: Adaptations to the multifidus muscle in response to experimentally induced intervertebral disc 
degeneration. Spine (Phila Pa 1976), 36(21), 1728-1736; Hodges et al (2015). Multifidus Muscle Changes After Back Injury Are Characterized by 
Structural Remodeling of Muscle, Adipose and Connective Tissue, but Not Muscle Atrophy: Molecular and Morphological Evidence. Spine (Phila
Pa 1976), 40(14), 1057-1071; Hodges et al (2014). Can proinflammatory cytokine gene expression explain multifidus muscle fiber changes after an 
intervertebral disc lesion? Spine (Phila Pa 1976), 39(13), 1010-1017. © Haavik Research 2019



• Slow-twitch (Type I) fatigue resistant fibers, mainly tonic in activity 
and play a consistent postural role

• fast-twitch (Type II) fibers are active during rapid recruitment for 
short periods and provide the intersegmental stability of the spine 
during rapid/sudden movement and loading.

Cagnie B, Dhooge F, Schumacher C, et al. Fiber Typing of the Erector Spinae and Multifidus Muscles in Healthy Controls and Back Pain Patients: A
Systematic Literature Review. J Manipulative Physiol Ther. Nov-Dec 2015;38(9):653-663. © Haavik Research 2019



In human studies

• Early multifidus muscle atrophy has been shown in acute LBP 
(1-60 days after LBP onset) (Hides et al, 1994) 

• Later fat infiltration can be found (Alaranta et al 1993; Fortin et al 2016; Kjaer et 
al 2007; Sun et al 2017) 

• In herniated disc patients multifidus muscle atrophy is found 
(most were 12+months) (Zhao et al 2000) 

Hides et al (1994). Evidence of lumbar multifidus muscle wasting ipsilateral to symptoms in patients with acute/subacute low back pain. Spine (Phila Pa 1976), 19(2), 165-172; Alaranta et al (1993). Fat content of 
lumbar extensor muscles and low back disability: a radiographic and clinical comparison. Journal of Spinal Disorders, 6(2), 137-140; Kjaer et al (2007). Are MRI-defined fat infiltrations in the multifidus muscles 
associated with low back pain? BMC Med, 5, 2. doi:10.1186/1741-7015-5-2; Sun, D., Liu, P., Cheng, J., Ma, Z., Liu, J., & Qin, T. (2017). Correlation between intervertebral disc degeneration, paraspinal muscle 
atrophy, and lumbar facet joints degeneration in patients with lumbar disc herniation. BMC Musculoskelet Disord, 18(1), 167.; Zhao et al (2000). Histochemistry and morphology of the multifidus muscle in lumbar 
disc herniation: comparative study between diseased and normal sides. Spine (Phila Pa 1976), 25(17), 2191-2199.

© Haavik Research 2019



TIME

Localised Multifidus 
atrophy due to 
neural inhibition

Injury happens DAYS

ACUTE PERIOD

Multifidus muscle 
fibrosis

Fatty infiltration 

Slow-to-fast twitch 
fiber type change

Hypomobility
DJD around joint

3-6 months

SUBACUTE/EARLY 
CRONIC PERIOD

Multifidus atrophy

12 months +

CHRONIC PERIOD

Increased 
corticospinal 
drive to 
Multifidus

MINUTES
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Why is all this important to understand?

Meier, M. L., Vrana, A., & Schweinhardt, P. (2018). Low Back Pain: The Potential Contribution of Supraspinal Motor Control and Proprioception. 
The Neuroscientist, 1073858418809074. doi:10.1177/1073858418809074 © Haavik Research 2019



• Neurophysiologically is a change in spinal segmental movement pattern
• Changes communication from deep paraspinal muscles to brain
• Causing ongoing maladaptive neural plastic changes

Poor 
communication So brain does NOT 

know accurately 
what is going on

Poor body awareness
Poor body control
Poor function

Poor spinal control

Brain reorganization takes place, 
both sensory and motor cortex

Responsible for recurrence and 
chronicity of back pain

© Haavik Research 2019



Pelletier R, Higgins J, Bourbonnais D. Is neuroplasticity in the central nervous system the missing link to our understanding of chronic musculoskeletal disorders? BMC Musculoskeletal Disorders. 
2015;16(25). © Haavik Research 2019



Pain may fully or partially be in the brain

Pain may be coming from here more than from here

© Haavik Research 2019



Poor 
communication So brain does NOT 

know accurately 
what is going on

Poor body awareness
Poor body control
Poor function

Poor spinal control

Brain reorganization takes place, 
both sensory and motor cortex

Responsible for recurrence and 
chronicity of back pain

So what are the effects of spinal 
dysfunction on the brain?
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Spinal dysfunction vs Healthy people
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Why are these functions important?

But do we know for sure we reduce car accident?
© Haavik Research 2019



A person comes in and you discover they have 
recurring mild ache pain or tension in their spine…
What MIGHT be going on for 
this person:

How MIGHT this be expressed for this person ?
What questions could you ask?

Poor shoulder proprioception Might bump into things

Poor elbow proprioception Might knock elbow on door frames

Poor multimodal integration of 
sound and visual information

May have more falls (as slower to identify surroundings and respond to 
them appropriately), may find it hard to function in noisy sensory-rich 
surroundings, may struggle to identify objects fast

Poor arm movements May be clumsy, miss objects they are trying to grasp, put cup down so 
falls off table (as missed table edge), etc

Poor cerebellar-cortex 
communication

Clumsiness, poor motor learning, struggling to learn instrument, sport, 
work tasks, shaky, poor fine motor control, 

Neck muscle fatigue Gets sore neck, feels head is too heavy for their body, needs to rest 
often

© Haavik Research 2019



COMMUNICATION IS KEY

PA24: mild dysfunction brain change
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So brain does NOT 
know accurately 
what is going on

Poor body awareness
Poor body control
Poor function

Changes brains internal 
representations about 
what is going on inside 
and outside body

Stress

OR

Injury

Small muscles closest to 
spine and skull go to sleep

Info sent 
to brain

Altered messages going 
to brain from spine

Self 
perpetuating 

cycle
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