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Agenda

1. New Definition for chronic pain

2. New Mechanism: Nociplastic Pain

1. Definition and clinical criteria

2. Clinical features

3. How to Objectify Chronic Pain: Imaging Evidence for chronic pain

Biopsychosocial 
Model for 
Chronic Pain



New Definition Endorsed by IASP and WHO

• Chronic pain recognized as a disease

• Chronic pain recognized as an experience that has multiple domains
• Biological

• Psychological

• Functional

• Societal 

• Clinician needs to accept patient’s experience

• ”Actual Tissue Damage” demonstration no longer required

New Definition for Chronic Pain 2020
Subjectivepersonal
experience

Person’s report of pain 
should be respected

Verbal description is 
only one way to 
communicate pain

Actual tissue 
damageassociated
with/resembling

Pain causes adaptation 
of function, social and 
psychological well-
being



Pain Mechanisms

• NOCICEPTIVE PAIN

• Pain that arises from actual or threatened damage to non-neural tissue and 
is due to the activation of nociceptors.

• NEUROPATHIC PAIN

• Pain caused by a lesion or disease of the somatosensory nervous system.

• NOCIPLASTIC PAIN

• Pain that arises from altered nociception despite no clear evidence of 
actual or threatened tissue damage causing the activation of peripheral 
nociceptors or evidence for disease or lesion of the somatosensory system 
causing the pain.

Chronic nociplastic pain affecting the musculoskeletal system: clinical criteria and grading system

Flow chart of identifying and grading nociplastic pain 
affecting the musculoskeletal system. Musculoskeletal pain 
is deep, rather than cutaneous and regional, multifocal, or 
widespread in distribution (rather than discrete). In case of 
multifocal pain states that can be caused by different 
chronic pain conditions (eg, shoulder myalgia and knee 
osteoarthritis), each chronic pain condition or pain region 
must be assessed separately.
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Mixed  Pain

Freynhagen et al CMRO 35:6, 1011-1018; 2019



CNS Changes

• Pain inhibition; Descending neural inhibitory control (5HT, NA, EnK, …)

• Spinal Changes: wide dynamic range neuron (WDR) neurons prioritize pain 
signals; Ephaptic crosstalk occur; Interneurons opioid receptors downgrade; 
Reduced activity of Diffuse Noxious Inhibitory Controls (DNIC)

• Brain Changes: regions, not previously involved, are now recruited, brain volume 
lost, central glial cells become activated 

Pathophysiology: pain sensing and 
processing abnormalities

(Illustration: Seward Hung, 2000)

Acute pain:
Pain-sensing signals are 
initiated in response to a 
stimulus

Chronic pain:
Pain signals are generated for 

no reason and may be 
intensified

• Pain-relieving mechanisms 
may be defective or 
deactivated

Pain 
Sensing

In chronic  pain, 
pain signals are 
generated 
without 
physiologic 
significance



Pain Processing and its Modulation

Hauser et al. Nature 
Reviews, 2015 doi
10.1038

Pathophysiological Processes in Nociplastic
Pain

1. Central Sensitization
2. Genetic Set Point for 

sensory regulation
3. Peripheral Factors like 

persistent nociceptive 
input produced by co-
morbidities

4. Modified by: psychosocial 
factors (eg. Anxiety, 
depression), 
catastrophizing, 
biopsychosocial stress



Mild Moderate Severe Extreme

- 1 limb
- Mainly peripheral
- 1 segment centrally
- 0-25% BSA
- QST?
- Ultrasound
- River’s criteria

- 2-3 limbs peripherally
- 2 segments centrally
- 26-50% BSA
- QST?
- Ultrasound

- 2-3 limbs peripherally
- Multi segmental central 

sensitization
- 51-75% BSA
- QST
- Ultrasound

- 4 limbs peripherally
- Full central sensitization
- 76-100% BSA
- QST
- Ultrasound
- 2016 FM criteria (Wolfe et al., 2016)

New Trends in Clinical Diagnosis



Chronic Widespread 
Pain

Myofascial Pain 
Syndrome

Regional Pain 
syndrome with  

spreading 
sensitization

Fibromyalgia

Chronic Pain is a continuum with 3 major clinically relevant groups

Assessment of a Chronic Pain 
Patient
Can we objectify?

Diagnosing Nociplastic Pain…..



Intention of Physical Examination:
• Establish trust and rapport

• Standard MSK and neurological examination to assess for 
treatable causes of CWP

• Assess for the differential diagnoses from the history: 
confirm or refute

• Central sensitization assessment:
• Sensory assessment: nondermatomal, non-peripheral nerve 

distribution; hyperpathia, hypoesthesia or allodynia
• Wind-up phenomenon
• Lingering sensory phenomenon
• Pinch and roll technique
• Wartenburg phenomenon assessment

Assessing Central Sensitization in the Clinic:  Brush 
Allodynia
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Assessing central sensitization in the clinic
Weighted Pinpricks 

• 7  weighted pinpricks between 
8-512 mN

• “Mechanical Pain Threshold” 
(mN)

• “Windup Ratio”
• 256 mN pinprick (Rolke 2006)

• Baseline

• 10 stimuli applied at 1Hz

• VAS (baseline):VAS (10th application)
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Assessing central sensitization in the clinic
Pain Pressure Threshold

• Pressure algometer

• Applied over the MTrP 
region

• Constant rate of application

• Highly reliable clinical 
outcome

• Very low COVA
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Wartenburg Phenomenon using Pinwheel:
Neurogenic Inflammation

Clinical Features Associated with Neurogenic 
Inflammation



Pinch and Roll Technique

Pinch skin (without pressure 
on underlying tissues) then
Roll the skin between fingers 
and thumb then move slightly 
up

Positive: increased pain + 
pressure (usual sensation)

B-mode and Elastography

Sikdar, Arch PMR 2009

US guidance for better localization!



Functional MRI of Patient with Knee OA
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Diagnosing Nociplastic Pain 
Use QST (PPT and temporal Summation)

Features of chief complaint and history:

1. Features of catastrophization

2. Central sensitization

3. Features of response to treatment

4. Past history attributes of importance



1. Features of catastrophization:

• Discordance b/t injury mechanism and complaints
• High level of analgesics for physiological injury 

mechanism
• Personality traits: over inclusive, judgmental of 

medical system, 
• High healthcare utilization rate
• Failure to accept the explanation from competent 

MDs

2. Central sensitization:

• Sensory complaints that are not within the dermatome or 
peripheral nerve territory

• Character of pain complaint: multiple descriptors used, high 
severity, long lasting, wind up phenomenon

• Spread of pain over time to parts of body that do not have 
any obvious anatomical or pathophysiological connection

• Provocation of pain by multiple nociceptive inputs: physical, 
emotional, cognitive



3. Features of response to treatment:

• Noncompliance with strategies that they do not 
believe in

• Loss of locus of control
• Failure to respond to the usual care-path; for 

example, “no” help with PT, chiropractic, 
medications

• Medical investigations thus far do not offer 
explanation for the pain complaint

• “I came to you doctor because you are the BEST” 

4. Past history attributes of importance:

• History of taking a very long time to get back to work or 
sports after a simple MSK injury

• History of chronic pain complaint

• History of multiple investigations for a pain problem with no 
obvious explanation or solution

• History of emotional or physical abuse in the past

• Large analgesic intake for the medical pathophysiology

• Concomitant psycho-pathology: eg depression, anxiety






