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Learning Objectives

At the end of this presentation, participants will be able to:

• Understand an approach to referral for chronic pain mgn

• Recognize chronic pain in practice and find secret keys in history

• Complete initial diagnostic options including questionnaire

• Identify psychological versus physical components of chronic pain.



Welcome to Pain Cruise

We are going to take an 
amazing trip today,   

LOOK  AT THIS!





?

Chronic pain (most often identified as chronic noncancer pain or CNCP) 
arises from a multiplicity of heterogeneous and overlapping pain 

conditions together with influences from psychosocial and 
environmental factors.
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Chronic Pain
Multiplicity of heterogeneous and 
overlapping pain conditions together 
with influences from psychosocial 
and environmental factors.

We are not talking about:

Definition, Pathophysiology of chronic pain, 
but a little of Pain Processing system



Risk factors of Chronicity

Intensity of the inciting factor

Memory of Pain

Coping skills, Behaviours, Attitudes and Belief

Compensation process/problem

Employment

Legal issues

Coincidences, comorbidities

Psychiatric problems like PTSD



Pain Nociceptors, 
Dorsal horn, 
Spinothalamic Tract, 
Thalamus(Relay Station):
1-the somatosensory cortex 
(responsible for Perception of 
Pain), 
2-the frontal cortex (in charge of thinking), 
3-the limbic system (linked to emotions and memory)



Pain relies on context

• Sensory cues need to be evaluated by your brain including
• Memory
• Reasoning =cerebral cortex
• Emotional
A minor finger injury in a violinist or a dancer. If someone tickles you…
• (amygdala= basic emotions: sex, anger, fear. larger in male brain) 

(hippocampus=memory)(orbitofreontal=social emotional response)x, 
anger(prefrontal=executive and logical)(frontal=planning)(anterior 
cingulate=motivation)(parietal=movement)(temporal=language)e s(brain 
stem= heat, breathing, digesting, sleeping)(cortex= state of consciousness, 
senses, motor skills, reasoning, language)(hypothalamus= blood pressure, 
body temperature, weight, appetite)



Central Sensitization (for your own review)

• The central nervous system adapts adversely to repetitive pain 
impulses after prolonged stimulation of nociceptors, causing nervous 
system's architecture and thereby pain processing change. When 
spinal neurons are subjected to repeat or high-intensity nociceptive 
impulses, they become progressively and increasingly excitable even 
after the stimulus is removed. This condition is known as central 
sensitization or wind-up phenomenon and leads to nonresponsive or 
chronic intractable pain. 



Central Sensitization (for your own review)

• Wind-up is the culmination of two distinct phases of change in the 
nervous system: First, pain-transmitting nerve fiber threshold is reset. 
This resetting results in hyperalgesia, where less and less stimulation 
is required to initiate pain. Second phase: nerve fibers that normally 
carry non painful information are recruited and become part of the 
pain-transmission process. This phase is termed allodynia and results 
in normally harmless sensations being interpreted as pain. The 
presence of hyperalgesia and allodynia collectively is considered 
wind-up phenomenon. 

• This phenomenon highlights the need for preemptive analgesia to 
treat pain before it begins and at regular intervals postoperatively.



wind-up (for your own review)

• Steady release of substance P in the dorsal horns, removed slowly
and diffuse around, lead to cellular changes such as increased 
neuronal sprouting. 

• Other cellular changes might follow from activation of NMDA 
receptors which only open with prolonged depolarization, such as 
prolonged pain. The resulting influx of Ca++ could activate enzymes 
(such as nitric oxide synthase) or trigger other long lasting cellular 
changes, functionally and physically.



CNS Changes (for your own review)

• 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 

(from Dr. Marks De Chabris’ slides last year)



The gate theory of pain (for your own review)

It says that as these pain messages come into the spinal cord before they even get to the 
brain, they can be 

• amplified, 

• turned down 

• or even blocked out. 

There are many accounts of how people injured on the battlefield or in sports games don’t 
feel any pain from their injuries until afterwards. This has to do with the brain being busy 
doing other things and shutting the gate until it can pay attention to the messages.

For example: Large diameter nerve fibres (A-beta fibres) responsible for transmitting signals 
of touch to the brain have the ability to close the pain gate and so block signals from other 
smaller diameter nerve fibres which transmit pain.

• A child falls over and hurts her knee, she rubs her knee, the signal from that sensation of 
touch temporarily blocks the pain signal travelling from the injured knee to the brain.



The highest 
peak in Iran,

DAMAVAND

https://en.wikipedia.org/wiki/Iran


Chronic pain syndrome
Sleep

Bowel movement

Bladder

Fatigue

Libido

Tinnitus

Headaches

Weight

Memory/concentration

Sensation



Pain Body Map
15 descriptors
Aggravators

Relievers
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Questionnaires/ 
Tools

• PSCQ
• SF-Mac Gill Pain 

• BPI

• GAD-7

• PHQ-9

• IEQ

Pain stage of Change 
Questionnaire

A-Pre-Contemplative
B-Contemplative
C-Action
D-Maintenance



Questionnaires/ tools
• SF-Mac Gill Pain 

• Brief Pain Inventory (BPI)

• GAD-7
Total score for the seven items 
ranges from 0 to 21. Scores of 
5, 10, and 15 represent cut 
points for mild, moderate, and 
severe anxiety, respectively. 

Using the threshold score of 
10, the GAD-7 has a sensitivity 
of 89% and a specificity of 82% 
for generalized anxiety 
disorder.

• PHQ-9

• IEQ



3-Questionnaires/ 
tools

• SF-Mac Gill Pain 

• Brief Pain Inventory (BPI)

• GAD-7

• PHQ-9
Depression Severity: 

0-4 none, 

5-9 mild, 

10-14 moderate, 

15-19 moderately severe, 

20-27 severe. 

Validity has been assessed against 
an independent structured mental 
health professional (MHP) 
interview.

PHQ-9 score ≥10 had a sensitivity 
of 88% and a specificity of 88% for 
major depression.

• IEQ



Questionnaires/ tools

• SF-Mac Gill Pain 

• IEQ
A 12-item scale that 
asks respondents to 
indicate the frequency 
with which they 
experience different 
thoughts concerning 
the sense of unfairness 
in relation to their 
injury on a 5-point 
scale with the 
endpoints (0) never 
and (4) all the time.



WPI/SSS

> 3 months



Native Wild Flowers 
Thunder Bay



Case 
32-y F
Referred for assessment of low back and right shoulder pain

Involved in a motor vehicle accident in September 2015. She was the belted rear-seat, behind the 
driver, passenger of a Toyota 2009, when she was rear-ended. The car was write-off. She did not 
lose her consciousness, however she immediately felt headaches, neck, lower back pain and left leg 
numbness. 

She was taken to the hospital and was discharged after a few hours. 
Her neck and low back pain have gradually worsened despite attending physiotherapy. 

Shoulder ultrasound study in 2015 was unremarkable. 
Cervical MRI in 2016, mild degenerative changes, 
Head MRI in 2017 was unremarkable.
Left hip and lumbosacral MRI in 2016 showed mild degenerative changes, otherwise unremarkable.
No EMG/NCS, No TBBS.



Body map, she marked on her lower back, neck, both shoulders and arms, and left 
leg as sites of her pain. 
Pain description: throbbing, sharp, and aching.
Pain Rating: 8/10, fluctuating from 8/10 to 10/10. 
She complained of left hand and left leg paresthesiae. 
Walking and climbing stairs aggravate her pain, while lying down relieves it. 
BPI score was 66/70 (high levels of pain interference). 
Pain Stages of Change Questionnaire, very high at the pre-contemplative stage
GAD-7 score was 10 (indicating mild-moderate anxiety) 
PHQ-9 was 19 (indicating moderately severe depression), 
IEQ was 36 (high levels of perceived injustice).



Past-Medical history: post partum depression after her second child’s 
birth in 2009.

• She was born in XXXX and moved to Canada in late 2014. She has 
been a house keeper and has two children (10 and 7 years old). She 
had nightmares and flash backs from the accident and did not drive 
for 9 months after the accident. She has not seen a psychiatrist. She 
has a lawyer for the accident and her case is still open.



P/EX: A pleasant young looking female who had no pain behaviour. 
Her gait and posture was normal. She was able to stand and walk on heels and tiptoes. Cervical 
ROM was full but painful. Lumbar forward flexion ROM was limited to the mid-thigh and extension 
to 10 degrees due to pain. Sitting SLR was negative; however, supine SLR generated back pain at 45 
degrees. Shoulder ROM was full bilaterally. 
On palpation, she complained of severe tenderness across the neck, mid-thoracic, lumbar spine, 
and entire left leg. 
On strength tests, her right toes dorsiflexion was 4/5 (although she had no complaint of pain or 
paresthesia across the right foot). 
On sensory examination, she reported decreased perception to light touch, pinprick, cold, and 
vibration across the right side of her body including her face (She stated that she had numbness 
across the left side of her body until 4 months ago). 
Deep tendon reflexes were subdued symmetrically across upper and lower extremities. 
Plantar reflexes were flexor bilaterally.



History
• Impact evaluation, physical and 

emotional (A pearl), Pain: before the 
MVA, and how long after the MVA

• Case is open? (A pearl) Closed? 
Lawyer? Expectation?

• Physiotherapy, Chiropractic, 
Osteopathy, Acupuncture, Massage 
Therapy, Occupational therapy, 
Intervention, etc…

- Inciting Event
- Mechanism of 

injury

- MVA
- Legal action?
- Previous 

treatments



Physical Exam:
• Mood/Affect, Pain Behavior, Kinesophobia, 

Gait, Transitional movements, ….

• Joint ROM, SLR: Sitting and Supine, Specific tests :Joints, 
Spine, (arthritis vs peri-arthritis), Myofacial trigger points

• Motor, DTR, Sensory:(Light touch, Pinprick, Cold, Vibration, Deep 
pressure, Temperature), Babinski, Hoffman’s, Clonus,…

- General 
- Musculoskeletal 

exam

- Neurologic exam

-Specific tests





Upper Quadratomal Sensory Deficit Lower Quadratomal Sensory Deficit
Hemibody Sensory Deficit 



Nondermatomal Somatosensory Deficits 
(NDSDs)
- Definition of NDSD

- NDSD Characteristic

- Mechanism of NDSD

- Prevalence of NDSD

- Etiology

- Pathophysiology

- Cases

- Treatment

- Prevention



Definition of Nondermatomal Somatosensory Deficits (NDSDs):

Reduced cutaneous sensation to multiple modalities:
light touch, 
pinprick, 
cold, 
vibration, 
deep manual pressure

***Most patients are unaware of NDSDs (discovery of NDSD 

during examination)***



1-Hypoalgesia to pinprick 
in 100% of the subjects 
with NDSDs, 

2-Hypoesthesia to light 
touch in 94.7%,

3-Hypoesthesia to cold in 
89.4%, 

4-Reduction to vibration 
sense in 81.5%, 

5-Deep manual pressure 
reduced in 65.8%



Sensory Body Map :

LT

PP

Cold

Vibration

Deep Pressure



NDSD Characteristic

Intensity:

• Very Mild reduction

• Mild

• Moderate

• very dense

• (complete anesthesia)

Variability over time

• Highly variable

• Extremely fixed

• NDSD size tends to increase or 
decrease in tandem with pain 
intensity

• NDSD borders can be ill-defined 
or sharply demarcated across 
large nonanatomical areas,



Onset and Temporal Characteristics

* The majority of NDSDs seem to develop gradually after an 
inciting event (in parallel with worsening and spreading 
pain). 
* The inciting event is usually minor but almost always 
associated with an intense psychotraumatic experience (MVA, 

workplace accidents, unexpected threat, embarrassment, perception of injustice,…. )

* Sometimes, they appear in the context of prolonged, 
psychotraumatic experiences (PTSD,  Abuse,  Anxiety, Depression,..)



Prevalence

Fishbain et al. (1991) reported 40% of 247 primarily myofascial pain patients 
had NDSAs. Interestingly, these abnormalities were much more prevalent in 
patients with workers compensation or ongoing litigation claims (77%) than 
those patients without (23%),
Kajiyama, et al (1999) reported hemibody hypoalgesia to pinprick at the side of 
more
intense pain in 38% of 76 patients with fibromyalgia,
Mailis et al. (2001) found hemisensory or quadrotomal deficits (NDSDs) to 
pinprick, light touch, and
cold perception in 25% at the side of worst pain in a consecutive series of 194 
patients.
Arvantaj, et al (2008) found NDSDs in 45% of 184 injured workers



Prevalence in normal population

There is very little, if any, information about 

what the prevalence of NDSDs may be in 

other patient populations or the general 

population. Nonetheless, it is apparent that 

NDSDs are strongly associated with chronic 

pain and that NDSDs are common in all 

chronic pain patient groups.



Etiology

*No structural peripheral or central nervous system lesions

*Psychological factors are believed to be contributory in 

the onset, exacerbation, severity, or

maintenance of the NDSDs.
*Under a multiplicity of emotionally charged conditions or 
certain personality organizations, dynamic aberrations of brain 
function can occur in individuals utilizing specific mechanisms to 
avoid unpleasant
physical or emotional events. 
*Magnitude of original trauma or inciting event and the 
duration of actual nociception may be insignificant or minor



NDSD - FMRI

Unperceived stimuli applied to anesthetic body parts failed to activate areas that 

are normally activated with perceived touch and pain, notably, the thalamus, 

posterior region of the anterior cingulate cortex (ACC), and Brodmann’s area (BA) 

44/45. Furthermore, unperceived stimuli were associated with deactivations in 

primary and secondary somatosensory cortex (S1, S2), posterior

parietal cortex (PPC), and prefrontal cortex (PFC). Finally, unperceived (but not 

perceived) stimuli activated the rostral and perigenual ACC. 
Given the findings of rostral and perigenual ACC activation during unperceived brush or 
noxious stimulation, it was suggested that patients may be directing attention toward the 
ongoing pain, which could attenuate stimulus-evoked activation resulting from an 
attention switch. Rostral regions of the ACC , including the perigenual ventral portion, are 
indeed thought to be involved in cognitive   processes and emotion and are part of the 
medial pain system (Vogt, Sikes, & Vogt,1993).



Pathophysiology of NDSD

NDSDs are due to maladaptive 

neuroplasticity and represent a failed 

attempt by the brain to shut down 

somatosensory input in an attempt to control 
pain NDSDs are examples of “functional 
deafferentation” (as opposed to structural 
deafferentation, e.g., brachial plexus avulsion). 
It is a product of a central neurophysiological 
phenomenon.



NDSD

• (a) has a psychobiological substrate at the level of the CNS, 

• (b) very frequently associated with chronic pain and/or 
psychotraumatic experiences,

• (c) occur very frequently in the context of conversion disorder, but 

• (d) can also occur in the absence of conversion disorders, 

• (e) can be superimposed on structural neurological deficits, 

• (f) respond positively, or at least in part, to sodium amobarbital 
(commonly referred to as the “truth serum
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Does our Cruise make sense?



Myofascial 
Trigger points

www.triggerpoints.net







Scalen TP

• Symptom Area:

• Upper Back, Shoulder, and 
Arm

• Primary Symptoms

• Back of Arm Pain

• Dorsal Finger Pain

• Front of Arm Pain

• Front of Chest Pain

• Front of Shoulder Pain

• Mid-Thoracic Back Pain

• Painful Weak Grip

• Thumb & Radial Hand Pain

• Upper Thoracic Back Pain

•

http://www.triggerpoints.net/upper-back-shoulder-and-arm
http://www.triggerpoints.net/symptom/back-arm-pain
http://www.triggerpoints.net/symptom/dorsal-finger-pain
http://www.triggerpoints.net/symptom/front-arm-pain
http://www.triggerpoints.net/symptom/front-chest-pain
http://www.triggerpoints.net/symptom/front-shoulder-pain
http://www.triggerpoints.net/symptom/mid-thoracic-back-pain
http://www.triggerpoints.net/symptom/painful-weak-grip
http://www.triggerpoints.net/symptom/thumb-radial-hand-pain
http://www.triggerpoints.net/symptom/upper-thoracic-back-pain




CRPS

• Budapest’s Criteria



How was your trip so 
far?

• Enjoy?

We are going to 
change the cruse

Gratitude!


