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Bob is 65-years-old and has suffered recurrent neck pain 
for many years.  He complains of significant neck stiffness 
and has difficulty turning his head to the left side, and has 
noticed an unusual aching sensation in his left 
parascapular area over recent weeks.  Bob tends to 
succumb to a 'wry neck’ every couple of years.  
Furthermore, he’s started to suffer dizzy sensations when 
looking down to hit a golf ball.  He often feels 
disorientation for a short time afterwards.



T O P  D O W N  -  B O T T O M  U P

Red flags

Biomechanics and pathoanatomy

Balance, posture and sensorimotor control

Cortical representation (model)

Pain as a protective behaviour

W H AT  D O  W E  
M E A N  B Y:   

‘ R E - F R A M E ’ ?  

‘ R E - M A P ’ ?



Their problem

Reference frames
W E  C O U L D  V I E W  C H R O N I C  PA I N  

A S  A  F A U LT Y  M O D E L  I N  T H E  
B R A I N

R E M E M B E R  T H AT  PA I N  I S  A B O U T  
M E A N I N G

S O  W E  N E E D  T O  D E - E D U C AT E  I N  
O R D E R  T O  R E - E D U C AT E



D E - L I N K  S T R U C T U R E  A N D  PA I N

R E - L I N K  PA I N  W I T H   
D E - C O N D I T I O N I N G  A N D  

P R O T E C T I O N

J A M M E D  M A C H I N E  O R  
P R O T E C T I V E  R E S P O N S E ?

Pinched nervesDisc bulges

Grinding

Out of place

Structural damage = pain

Degenerated



NeuromodulationRemap 
movement

Neuromuscular 
control

Enhance brain understanding

Decompress discs

Re-educate 
brain

Nerve root 
perfusionPosture habits

P N E  I S  O N E  O F  T H E  M O S T  
S T U D I E D  ‘ T O P - D O W N ’  

A P P R O A C H E S

Pain neuroscience education (PNE) seeks to 
challenge a patient's beliefs about the nature 
of pain generally, and what might be causing 
their pain specifically

It is not simply the addition of new information 
on top of the patient's existing belief system. 
We must actually de-educate the patient, and 
their faulty beliefs, before re-educating them



1 .  R E - F R A M E  M E A N I N G  
O F  PA I N



I can retrain my overprotective pain system - the 
appropriate strength of the warning system can 
be reset

Whether sensory input translates to a pain 
experience is also dependent upon feelings, 
emotions and beliefs

Pain does not always mean my body is damaged

I can have a painful back that is still a strong back 

Structures can be sensitive but not fragile Tissue Tolerance

Pain Protect

Tissue Tolerance

Pain Protect

No Pain

Hurt

Harm

E X P L A I N  PA I N



Tissue Tolerance

Pain Protect

Tissue Tolerance

Pain Protect

No Pain

Hurt

Harm

Harm

Hurt

E X P L A I N  PA I N
CNS

2 .  B L U R R Y  B R A I N  M A P S



C O N C E P T U A L  C H A N G E  
S T R AT E G Y

The explanation given for treatment can 
influence the patient’s response to the same 
manual treatment approach





M E TA P H O R S  &  A N A L O G I E S   
F A M I L I A R  R E F E R E N C E  F R A M E S

To recall the list you simply 
imagine walking through your 
house, which brings back the 
memory of each item in 
succession

The Method of Loci is a well known 
trick for remembering a list of 
items.  It involves mentally placing 
and picturing items at some 
location in your house



This process is effective 
because it places new 
information within a familiar 
reference frame - the model 
of their house

This supports the premise 
that information is stored in 
reference frames and 
retrieval of that information 
is a form of movement

E X A M P L E  S T R AT E G I E S



H A R D W A R E  V S  S O F T W A R E

Motor imagery has been used successfully in 
patients with knee osteoarthritis, lower back 
pain, and following total knee replacement

M O T O R  I M A G E R Y  I S  A  W AY  O F  
M E N TA L LY  M O V I N G  

T H R O U G H  C O R T I C A L  M O D E L S  
F O R  M O V E M E N T



"MI is a type of movement representation technique where a 
patient mentally simulates a movement/action without real 
execution. Interestingly, MI leads to activation of the same 
neuronal networks as those activated by real movement, 
contributing to improvement of motor performance and learning 
of new motor skills. The underlying neural substrate of MI is the 
mirror neurons system, which is activated when imagining 
movements but also when observing others performing 
movement. The application of MI may allow patients to feel 
themselves performing the movement with no pain when 
movement is actually not possible or is difficult due to irritability 
or pain, thus resulting in positive outcomes." 



Hyperalgesia

We could also view this as 
highlighting prediction errors 
to encourage the brain to 
update errors in models of 
body parts

The concept of 'sensory 
discrimination training' involves 
challenging the patient to 
discriminate between sensory 
inputs

Disrupted cortical representation 
leads to reduced sensory acuity 
- a form of sensory neglect and 
movement imprecision

Is there a way that we could further 
amplify the sensory remapping 
(cortical reorganising) effects of 
sensory input?



H A R N E S S I N G  T H E  P O W E R  O F  
T H E  AT T E N T I O N A L  S Y S T E M



“Our findings are consistent with the idea that 
acupuncture may offer specific benefit that is not 
dependent on precisely where the needles are 
inserted so much as that the patient attends to 
where they are inserted.”

R E M A P P I N G  W I T H  P H Y S I C A L  
I N P U T S

How do we get therapeutic leverage upon 
the neck’s sensory machinery but at the 
same time be very conservative with 
applying forces to its mechanical 
machinery?



M E C H A N I C A L  S I G N AT U R E  O F  
A N  A D J U S T M E N T  I S  T H E  

F O R C E - T I M E  P R O F I L E

N E U R O L O G I C A L  S I G N AT U R E  
O F  A N  A D J U S T M E N T

1A afferent γ motor neuron



INPUT

S O  W H AT  I S  A N  A D J U S T M E N T ?

N e u r o m o d u l a t i o n

M A N A G E M E N T  F L E X I B I L I T Y  A N D  
C R E AT I V I T Y

Brain learns 
from movement

Changing 
sensory inputs

Reduce 
Habituation

Novelty



Mobilisation HVLA ManipulationInstrument-assisted

M A N I P U L AT I O N  v .  M O B I L I S AT I O N



PAT H O A N AT O M I C A L  
D E C I S I O N - M A K I N G

Stability of cervical spine
Vascular effects on nerve root
Mechanical insult to nerve root

IVF considerations
Vertebral artery considerations
Central canal considerations
Spinal cord considerations

Forces generated during 
thrust manipulation differ 
based upon mechanics of the 
spinal spinal level

Taller uncinate processes in upper 
cervical spine (C2-3) control motion 
while the less robust lower cervical 
uncinate processes (C5-6-7) allow 
greater rotation to occur 

M AT C H  F O R C E S  W I T H  
M E C H A N I C A L  I N T E G R I T Y  

Neuromodulation for pain 
may be achieved via 
treatment at more stable or 
remote sites. Thoracic 
manipulation is well 
supported in patients with 
neck pain and radiculopathy

Neuromodulation and improved 
motion for PNP can be achieved with 
manipulation applied to segments 
that typically demonstrate less disc 
degeneration, such as the more 
anatomically stable C2/3 and C7/T1 
segments



Remember that degenerative 
hypertrophy, foraminal 
narrowing, and near-universal 
instability is observed with 
CDD at the C4-C6 segments

M I N I M I S E  R O TAT I O N A L  L E V E R S  
W H E N  L O W E R  C X  I N S TA B I L I T Y

Degenerative cervical 
segments are 
inherently unstable in 
rotation and translation

Positioning lower cervical segments in mid-range 
(neutral to slight flexion) during manual interventions 
maximizes space for neural structures without stressing 
degenerative tissues. 

For patients with end-stage degenerative change, management 
should focus on proprioceptive activation and decompression, 
not ROM restoration at the involved segments

D E C O M P R E S S I O N  &  I N C R E A S E D  
F O R A M I N A L  A R E A

For patients with radicular symptoms due to foraminal closure, 
compression of radicular arteries, and nerve root oedema due 
to venous obstruction, light oscillatory traction forces may 
facilitate neuromodulation, fluid pumping effects and improved 
segmental motion without generating excessive shear, torsional, 
or bending stresses



V E R T E B R A L  A R T E R Y

Osteophytes may compress the V2 segment of the 
Vertebral Artery, most commonly at the C3-5 segments.

Rotational levers/forces should be used with caution in 
the presence of facet joint arthritic hypertrophy and 
uncinate process spondylotic hypertrophy. 

G A Z E  S TA B I L I T Y

Retrain cervico-ocular reflex control



Habits versus exercises, micro-movement behaviour

P O S T U R E  A N D  M O V E M E N T  
R E T R A I N I N G

Movement re-education with cranial initiation to minimize 
excessive early motion at the C4-C6 segments

Prescribe stabilization training to control shear 

I N T E R - P R O F E S S I O N A L  
C O M M U N I C AT I O N

Red flags

Biomechanics and pathoanatomy

Balance, posture and sensorimotor control

Cortical representation (model)

Pain as a protective behaviour



Emphasise diagnosis, not treatment detail
Use common clinical terminology, no jargon

Pathology, not ‘function’

A  S I M P L E  G U I D E

1. Describe primary complaint
2. What it isn’t
3. What it is
4. Rationale for manual approach

Mr Smith has suffered repeated bouts of right-sided neck and scapula pain 
over some years, typically presenting as a wry neck. In addition, he’s been 
troubled by variable dizziness in the absence of any concerning associated 
symptoms.  Mr Smith is reassuringly intact neurologically, with no signs of 
nerve root or spinal cord encroachment.  His symptoms are well explained 
by mechanical pain generators within a de-conditioned cervical spine that 
now interact with sensitised central pain pathways.  In the absence of 
vestibular or other pathological causes, variable dizziness is also commonly 
associated with chronic neck pain and spondylosis.  Patients like Mr Smith 
tend to respond favourably to gentle manual treatment approaches aimed at 
improving cervical proprioception and restoring healthier neuromuscular 
control over available joint motion.  A strong emphasis on education 
regarding reasons for pain maintenance and rehabilitative self-care 
strategies are also important determinants of a good clinical outcome. We’ve 
begun a brief trial of treatment and I will keep you up-to-date regarding his 
progress.


