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Outline   

• Pain neurobiology 

• Centralization of pain

• Treatment models  



Utility of acute pain 

• Nociception and pain provide an evolutionary 
advantage. 

• An alarm system to alert the organism of potential 
tissue damage. 

• Afferent signals → efferent signals: 

• Avoid or limit activity in the present



Pathophysiology of Pain



Pathophysiology of Pain

• Sensory signals 
• Cognitive-evaluative
• Affective-emotional
• Motivational-motor 

(Bushnell 2013)



Chronic pain is maladaptive 

(Adapted form Butler 2013)
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(Bushnell 2013; Baliki 2015)
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Nociceptive Neuropathic Centralized/chronic

Cause Inflammation/damage Nerve injury CNS/systemic 

Examples Musculoskeletal injury, 
OA, cancer 

Diabetic neuropathy, 
sciatica 

Muscle pain 
disorders, 
fibromyalgia

Clinical features Localized, activity-
dependent 

Dermatomal, sharp, 
numb, tingling

Widespread, 
accompanying 
fatigue, mood, sleep, 
cog

Treatment NSAIDs, injections, 
surgery 

Surgery, injections, 
topical, CNS-acting 

CNS-acting, non-
pharmacologic 

(Clauw 2022)

Types of pain 



Centralization 

(Nijs 2021)



(Wolfe 2011; Brummett 2016)

Clinically 
phenotyping 
centralization



Centralization impacts peripheral treatment outcomes

Hysterectomy for chronic pelvic pain and higher centralized pain scores: 
• More likely to have persistent pelvic pain 6-months post-surgery. 
• Every 1-point of FM was associated with a 27% increase of persistent pelvic pain 

(As-Sanie 2021). 

Knee or hip arthroplasty for chronic pain with variable “FM-ness:” 
• Independently associated with higher opioid consumption
• Greater likelihood of poor response to surgery (Brummett 2013; 2015). 



Chronic pain models 

(Vlaeyen 2016)



Pain catastrophizing   

Pain Catastrophizing Scale

(Martinez-Calderon 2019; Marshall 2017; Sullivan 1995)

Exaggerated negative affect when experiencing/anticipating pain

Meta-analysis of the association between pain catastrophizing and 
pain intensity by diagnosis/pain site. 



Tampa Scale for Kinesiophobia

Kinesiophobia  

(Kori 1990; Luque-Suarez 1990; Miller 1991; Martinez-Calderon 2019)

Excessive fear of physical movement or activity, a sense of 
vulnerability due to injury 



(Adapted form Butler 2013)
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(Adapted form Butler 2013)

Trying to beat pain 
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Chronic pain therapies 

• Pharmacology 

• Education 

• Exercise

• Psychological Therapies

• Integrative therapies (acupuncture, chiropractic, massage, 
yoga, tai chi, biofeedback)  



(Finnerup 2019)

• Tricyclics

• SNRIs 

• Gabapentinoids

Pharmacotherapy for 
centralized pain 



Duloxetine improved pain levels amongst individuals with FM with or without MDD
(Arnold 2009). 

Responsive to duloxetine versus placebo in LBP increased with a greater number of 
body sites of pain on the Michigan Body Map (Alev 2017). 

Patients receiving TKA with higher pain catastrophizing scores, received escitalopram 
versus placebo 1d prior to surgery to POD#6. No difference in ambulation 24h after 
surgery (Lunn 2015). 

Accounting for centralized pain in treatment-planning 



Education for chronic LBP 

(Louw 2015) 



Exercise for chronic LBP 

(Searle 2015)

Coordination/stabilization exercise for LBP 

Exercise for LBP versus other intervention 



(Cohen 2021)

Psychological 
Therapies



Behaviorally-informed LBP “bootcamp”
• 8-week program for chronic LBP 

• Quota-based trunk flexibility, SLR, back extension, lifting, endurance 

(Rainville 1997)

Completion of exercise → decreased fear of pain → greater self-efficacy

Increase wellness behaviors → lessen pain beliefs → reduce disability 

Approach 
(1)  Clinical team holds belief that normal function can exist 
(2)  ↓ Chronic pain behaviors: no excuses from exercise, do not 
redirect treatment toward symptom reduction
(3)  Meet exercise quota at physiologic level regardless of daily 
pain level  
(4)  Encourage and praise exercise and wellness accomplishments 



“Pain-Reprocessing Therapy”

• N=151, chronic LBP, mean 10 years

• Randomized to PRT vs saline placebo injection vs usual care

• PRT = MD + 8 psych visits 

Approach 
(1) personalized evidence for centralized pain 
(2) guided reappraisal of pain sensations while 

seated and engaging in feared postures or 
movements

(3) techniques addressing psychosocial threats (eg, 
difficult emotions) potentially amplifying pain

(4) techniques to increase positive emotions and 
self-compassion

(Ashar 2022) 



Conclusions

Chronic pain is a maladaptive state characterized by diffuse nervous system remodeling

The extent of centralized pain is important to identify as it may warrant a different 
treatment approach 

An individual’s cognitive, emotional, and behavioral responses to pain likely affect pain 
and disability levels 

Pharmacologic agents (tricyclics, SNRIs, gabapentoids) show the best evidence for treating 
centralized pain 

Non-pharmacologic strategies include education, exercise, psychological approaches, and 
integrative approaches   



Thank you!
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