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1980 Model of MSK Pain

Nociceptive Neuropathic

Primarily due to inflammation or 
mechanical damage in periphery.

Damage or entrapment of peripheral 
nerves.

NSAID, Opioid Responsive Responds to both peripheral and 
central pharmacological therapy.

Responds to procedures. Does not respond to procedures.

Behavioral factors minor Behavioral factors minor

Examples: Osteoarthritis, Rheumatoid 
Arthritis, Cancer Pain

Examples: Diabetic neuropathy, post-
herpetic neuralgia

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1829161/



1990 FMS

https://www.rheumatology.org/Portals/0/Files/1990_Criteria_for_Classification_Fibro.pdf

Average Age = 45



1990 Model of MSK Pain

Nociceptive Neuropathic Central
Primarily due to 
inflammation or 
mechanical damage in 

Damage or entrapment of 
peripheral nerves.

Primarily due to a  central 
disturbance in pain 
processing.

NSAID, Opioid 
Responsive

Responds to both 
peripheral and central 
pharmacological therapy.

Tricyclic Compounds. 
Opioid effectiveness 
questioned

Responds to procedures Does not respond to 
procedures

Does not respond to 
procedures

Behavioral factors minor. Behavioral factors minor. Behavioral factors more 
prominent.

Examples: Osteoarthritis, 
Rheumatoid Arthritis, 
Cancer Pain

Examples: Diabetic 
neuropathy, Post-herpetic 
neuralgia.

Examples: FMS, IBS, 
Tension HA, idiopathic 
LBP

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1829161/



Variation in Opioid Rx’ing 
For FMS 2007-2009

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4346177/

Mean Age = 44.7



High Dose CNP Patients 
Often Those With FMS 

http://www.ncbi.nlm.nih.gov/pubmed/24310048

Mean Age = 44.7MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaannnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAgggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee ============== 44.7

Mean Age = 49



Opioids & FMS: Once 
Started Seldom Stopped

http://www.ncbi.nlm.nih.gov/pubmed/26443495

Average Age = 47

N = 96K Pt’s with FMS 59% Received Opioids
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US Opioid Overdose Deaths 1980-2014

Wolfe/ACR FMS
1990

IOM 100M in Pain
2011

http://www.cdc.gov/nchs/data/databriefs/db81_tables.pdf#1

http://www.cdc.gov/nchs/data/health_policy/AADR_drug_poisoning_involving_OA_Heroin_US_2000-2014.pdf

Peak Incidence of Prescription ODD Age 45-54*

*http://www.cdc.gov/drugoverdose/data/overdose.html

FDA Approves OxyContin
 1995



‘Fibromyalgianess’& 
Comorbid Pain Syndromes 

Fibromyalgia exists on a continuum 
“What the results of our study showed is that we provided reasonably 
good evidence that fibromyalgia exists as a continuum rather than a 
dichotomous diagnosis.” 
Wolfe 

Fibromyalgia co-occurs with many pain syndromes 
“Data in recent years suggest that FMS is a part of a spectrum of 
syndromes…” 
Yunus 



 Prevalence of cLBP & HA  
In FMS

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1829161/

2007 Internet Survey of 2,596 people with fibromyalgia.

Average Age = 47

Actual co-occurance 33%.  
If due to chance alone  

co-occurance of cLBP, cHA, & 
FMS expected 0.1%



Prevalence of Migraine 
In FMS Pt’s 56%

http://www.ncbi.nlm.nih.gov/pubmed/25994041

If due to chance alone .2 x .02 = .4%

Average age 56



Prevalence of FMS 
In cLBP Pt’s 42%

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4345120/

Average Age 47

If due to chance alone .3 x .02 = .6%



Prevalence of FMS 
In Tension HA Pt’s 36%

http://www.ncbi.nlm.nih.gov/pubmed/19170692

Average Age 46

If due to chance alone .2 x .02 = .4%



HA & cLBP As Predictors of 
FMS

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4715288/

Mean Age 28



Co-Morbid Pain in FMS is 
the Norm

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1829161/

FMS 
[M79.7]

cHA 
[G44.201]

cLBP 
[M54.5]



Central Sensitivity 
Spectrum Disorders

http://www.ncbi.nlm.nih.gov/pubmed/23272983



Co-Morbid Pain in FMS

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1829161/

“Overwhelming evidence reveals that what is 
often labeled as a single chronic regional pain 
syndrome is, upon closer evaluation, a chronic 
illness beginning much earlier in life, where the 
pain merely occurs at different points of the body 
at different points in time and is given different  
labels by subspecialists focusing on “their region”  
of the body.” 

Daniel Clauw, MD



Central Sensitivity 
Spectrum (CSS)

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3236313/pdf/PRT2012-584573.pdf



Central Sensitivity 
Spectrum Disorders

http://www.ncbi.nlm.nih.gov/pubmed/26138918



Coding Central Sensitivity 
Spectrum Disorders



DSM-V Somatic Symptom 
Disorder (F45.42, G89.4)

http://www.psychiatrictimes.com/cme/somatoform-and-related-disorders-update

Predominant Pain



The Overwhelming 
Evidence : fMRI



Pain Is A Perception 
Not A Stimulus

http://onlinelibrary.wiley.com/doi/10.1111/j.1469-7580.2005.00428.x/epdf

No brain, no pain.



Somatotopic Pain Map In 
The Spinal Cord



Where Is Somatotopic Map 
For Pain In The Brain?



BOLD rs-fMRI

http://www.amazon.com/Brain-Adapting-Pain-Contribution-Neuroimaging/dp/1496317491/ref=tmm_pap_title_0?
_encoding=UTF8&qid=&sr=

Blood Oxygen Level Dependent



fMRI and Pain

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3691100/



fMRI and Nociceptive Pain 
2013

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3691100/



fMRI and Nociceptive Pain 
2013

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3691100/

Primary Somatosensory Cortex

Secondary Somatosensory Cortex



fMRI and Central Pain 
2013

http://www.ncbi.nlm.nih.gov/pubmed/23983029

Pain chronification shifts brain representation  from  
nociceptive to emotional circuits.

Average Age 49Average Age 49Average Age 42



fMRI and Central Pain 
2013

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3691100/

Dorsal Anterior Cingulate

Limbic System



Nucleus Accumbens 
The Reward Center

http://www.nejm.org/doi/full/10.1056/NEJMra1508490

Heroin is pharmacologically similar to 
prescription opioids. All these drugs produce 
their action through endogenous opioid systems 
that regulate a wide range of functions through 
three major types of G-protein–coupled 
receptors: mu, delta, and kappa, with 
particularly potent agonist activity at the mu 
receptor and weak activity at the delta and 
kappa receptors. Mu-receptor activation by an 
agonist such as heroin or a prescription opioid 
triggers a complex cascade of intracellular 
signaling events, which ultimately lead to an 
increase in dopamine release in the shell of the 
nucleus accumbens. The resulting burst of 
dopamine in this critical area of the reward 
circuitry becomes strongly coupled with the 
subjective “high” that is caused by drugs of 
abuse.



Central Vs Nociceptive 
Pain

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3691100/

Central Pain 
Opioid Unresponsive

Nociceptive Pain 
Opioid Responsive

Pain:  An unpleasant sensory and emotional experience associated with 
actual or potential tissue damage, or described in terms of such damage.



Diagnosing Central 
Sensitivity Spectrum 

Disorders

Somatic Symptom Disorder Predominant Pain



CSS Diagnostic 
Components

http://www.ncbi.nlm.nih.gov/pubmed/26266995

1. Pain in many body regions.  
2. Higher current and lifetime history of chronic pain in several  
    body regions. 
3. Multiple somatic symptoms (e.g., fatigue, memory difficulties,  
    sleep problems, mood disturbance) 
4. More sensitive to other sensory stimuli (e.g., bright light, loud noises,             
    odors, other sensations in internal organs) 
5. 1.5 to 2x more common in women. 
6. Strong family history of chronic pain. 
7. High self-reported pain & distress (VAS/NPS/PSD/PCS) 
8. Pain triggered or exacerbated by stressors. 
9. Peak prevalence of FMS age 50-59 (working-age).* 
10. Essentially normal physical examination +/- diffuse tenderness.

* http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4575027/



Current Wide-Spread Pain or 
History of Wide-Spread Pain



Family History of Chronic 
Pain

http://www.ncbi.nlm.nih.gov/pubmed/25096408



Family History of FMS

*http://www.ncbi.nlm.nih.gov/pubmed/15022338



High Self-Reported Pain 

http://www.ncbi.nlm.nih.gov/pubmed/23983029

Average Age = 49

Higher Pain Scores At Inception Predict 50% of  
The Predisposition to Chronification



High Self-Reported Pain 

http://www.ncbi.nlm.nih.gov/pubmed/26757566

Average Age = 47



Validated Instruments to 
Detect Distress/CSS

“You cannot guess at the extent of fatigue, 
unrefreshed sleep, cognitive problems, 
multiplicity of symptoms, and extent of pain 
without a detailed interview.” 

Frederick Wolfe

http://www.ncbi.nlm.nih.gov/pubmed/20461781



Validated Instruments to 
Detect Distress/CSS

1. Fibromyalgia Survey Questionnaire (FMSQ/PSD) 
2. Pain Catastrophizing Scale (PCS) 
3. Patient Health Questionnaire 15 
4. McGill Pain Questionnaire (Sensory/Affective) 
5. Modified Somatic Perceptions Questionnaire 
6. Central Sensitivity Index

Measures of “Fibromyalgianess”



FMSQ/PSD (>13 Abnl)

http://www.ncbi.nlm.nih.gov/pubmed/24737367



Pain Catastrophizing  
Scale (>30 Abnl)

http://www.slideshare.net/101N/pain-catastrophizing-scale



Positive Review Of  
Systems

Pain Spectrum Disorders

https://www.slideshare.net/secret/8pFz87yqfGPRzn



Treatment of CSS/FMS

http://www.ncbi.nlm.nih.gov/pubmed/24737367

Treatment Evidence Level

Pt Education 1A

Graded Exercise 1A

CBT 1A

CAM 1A

Tricyclics 1A

SNRI’s 1A

Gabapentinoids 1A

NSAIDs 5D

Opioids 5D



Natural Hx of FMS

https://www.researchgate.net/profile/Winfried_Haeuser/publication/
51498368_The_longitudinal_outcome_of_fibromyalgia_a_study_of_1555_patients/links/0fcfd505a26be3b078000000.pdf

Average Age = 53



FMS & SSD

http://onlinelibrary.wiley.com/doi/10.1002/acr.22305/epdf

Average Age 53.4



Disabled Medicare < 65yrs 
Receiving Opioids 

http://journals.lww.com/lww-medicalcare/Fulltext/2014/09000/Prescription_Opioid_Use_Among_Disabled_Medicare.13.aspx



Future Treatments 

http://www.ncbi.nlm.nih.gov/pubmed/26088211

Currently available treatments for CSSs are empirical, palliative, and 
provide only modest benefits. 



Future Treatments 

http://www.ohsu.edu/xd/education/schools/school-of-medicine/departments/clinical-departments/psychiatry/grand-rounds/
upload/21-OHSU-Health-Resilience-Program.pdf



Future Treatments 
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Sample Case

Mrs. C: 50y/o WF with chronic 
Lt thumb pain due to xyz. Referred for 
medication recommendations. 

PMH/Pain Hx
Patient denied any.

FHX of chronic pain: + Mother & Sibling 

Meds: Oxycodone 5mg po TID* & Hydro- 
codone -APAP 5/325 QID = MED 55 



Sample Case
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Sample Case
Chart Review: 
Long history of chronic multifocal 
pain dating back many years and 
including visits to multiple pain 
providers. 

PMH: Neck pain, HA, Back and Leg 
pain. 

Epic OHSU: 
15 visits to OHSU’s pain program in 
2013 
Dx with chronic neck pain, HA, 
Depression 
FMS.



Sample Case

Ddx: 
1. Hand pain M79.6 
2. Somatic Symptom Disorder 

F45.42 
3. Chronic Pain 

 G89.4 

What are your recommendations 
for Mrs. C?



Brain Pain 

http://www.amazon.com/Brain-Adapting-Pain-Contribution-Neuroimaging/dp/1496317491/ref=tmm_pap_title_0?
_encoding=UTF8&qid=&sr=



Resources 

•Sample Intake Questionnaire: Scale: https://www.slideshare.net/
secret/8pFz87yqfGPRzn
•FMSQ: http://www.slideshare.net/101N/fibromyalagia-survery-
questionnaire
•PHQ-15: http://www.slideshare.net/101N/phq-15-47842429
•Daniel Clauw: http://www.slideshare.net/101N/diagnosing-treating-
msk-pain-based-upon-underlying-mechanisms
•Nancy Chang: http://www.pri-med.com/online-education/webcast/
management-of-chronic-pain/activity.aspx
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