
Neuropathodynamics
DIAGNOSTIC CATEGORIES

Aims

Present some new diagnostic categories for 
mechanical diagnosis and treatment

Link neural system to the musculoskeletal 
system

Base the classifications on causal 
mechanisms

Mechanisms will interact and coexist

Types of Dysfunction

1. Mechanical interface

2. Neural

3. Innervated tissue
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Mechanical Interface

Reduced Closing Dysfunction - Definition

When the mechanical interface lacks appropriate 
movement in the closing direction

Increased pressure on the nervous system

Space-occupying element eg. disc bulge, swollen 
joint, tendons etc.

Always suspect pathology.

Severe cases - contralateral shift

Less severe - reduced closing eg. extension or 
ipsilateral lateral flexion

Symptom production or reproduction on closing

Opening movements ease eg. flexion or 
contralateral lateral flexion, rotation

Often co-exists with pathology eg. disc bulge, 
stenosis, swollen structure.

Reduced Closing Dysfunction (cont.)

Hypomobile/stiff in opening eg. contralateral 
lateral flexion and/or sometimes flexion

Severe cases - ipsilateral shift

Production or reproduction of symptoms 
with opening movement eg. contralateral 
lateral flexion

Neural tension signs common because 
opening movements pull on sensitive nerves.

Reduced Opening Dysfunction
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Neural Tension Dysfunction 
Mechanisms

PATHOPHYSIOLOGY

Inflammation/hypoxia

Mechanosensitivity
Lower threshold

Increased response

MECHANICAL 
DYSFUNCTION

Tension movements

Viscoelastic 
changes

ABNORMAL 
TEST

RESPONSE

Overt
Covert

TENSION 
MOVEMENTS 

Increase 
symptoms

Neural Tension Dysfunction 
Clinical Features

TENSION 
RELEASE 
Decreases 
symptoms

Neural Tension Dysfunction (cont.)

MECHANICAL 
DYSFUNCTION

Sliding movements

Contact with 
interface or 
impairment in sliding
(adhesion)

Neural Sliding Dysfunction 
Mechanisms

PATHOPHYSIOLOGY

Inflammation/hypoxia

Mechanosensitivity
Lower threshold

Increased response

ABNORMAL 
TEST

RESPONSE

Overt
Covert

SLIDING 
MOVEMENTS

Increase 
symptoms  

Neural Sliding Dysfunction 
Clinical Features

Sliding Patterns

Distal Proximal
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Cephalad (upward) Sliding 
Dysfunction

Neck flexion 
increases 
symptoms 

Knee flexion 
increases 
symptoms

Caudad (downward) Sliding 
Dysfunction

Neck extension 

Knee extension
*

Sliding dysfunctions are rare but they do happen

Consistent responses to physical testing

Localising signs

History of pathological process in the region

trauma, inflammation, degeneration

Radiological evidence of pathology in the interface

Not as likely in patients with erratic physical signs and 
central and psychosocial mechanisms.

Context for Sliding Dysfunctions

What is the best treatment?

Bleed around 
the median 
nerve in the 
arm.

Mr Paul Ryan, with permission

Pathoanatomical Dysfunction

Definition

When disturbance of nervous system function is 
caused by pathology in the nervous system

Examples:

Neurapraxia, axonotmesis, neurotmesis 
(Seddon, Sunderland)

Arachnoiditis, tumours (Schwannoma), 
neuromas, amyotrophy

Pathoanatomical Dysfunction (cont.)

Tumour 
around the 
brachial 
plexus

Mackinnon and Dellon 1986, Thieme
with permission
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Clinical Features - pathoanatomical

Neurological deficit

Dysaesthesiae: burning, hot, water trickling, 
bizarre, crawling

Variable response to NDTs

Latent symptoms are common

Do not respond to mechanical treatment in long 
term, can respond temporarily.

May be associated pathology eg. malignancy

Pathophysiology Pressure - 
tourniquet effect

Impaired Pressure Gradients

P artery > p capillaries > P veins > P fascicle > P TUNNEL 
OR FORAMEN

Blood can get in but it can’t get out.

Congestion with venous blood

Swelling/oedema in the nerve

Hypoxia

Scar tissue

Further mechanical dysfunction

Pain, pins and needles, numbness, weakness

Mechanical Irritation

Mechanical
Irritation

Nociceptor
Activation

Release of neuropeptides (SP, 
CGRP)

Neuritis

Activation of nervi
vasa nervorum

Blood vessel dilation

Mechanosensitivity+

Mechanosensitivity

Overview

Mechanosensitivity is how nerves hurt with 
movement.

Definition

How easily impulses are activated from a site in 
the nervous system where mechanical force is 
applied.
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Mechanosensitive Axons

Sympathetic

Motor

Proprioceptive

Nociceptive

Nerves are 

mechanosensitive when 

given enough force

Normal nerves hurt if you 

pull or push hard enough 

on them

Full neurodynamic tests pull 
hard enough to produce a 

symptom response.

Mechanism?
- ischaemia

- stretch/nociceptive receptors

Musculoskeletal
 no change in 
symptoms

Neurodynamic
  symptoms change

STRUCTURAL
DIFFERENTIATION?

KIND OF
RESPONSE?

Normal

ABNORMAL

KIND OF 
ABNORMAL 
RESPONSE?

OVERT
Reprod.

COVERT
No reprod.

RELEVANT? CAUSE?

YES
Matches
problem

NO
Does not
match
problem

Whole 
evaluation
- sinister
- muscle
- disc
- joint
- 
neuropathy
- neuritis
- interface
- tension
- sliding

Normal
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Section 10

Neuropathodynamics
Audiovisual presentation

Diagnostic categories

Clinical features

 


