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Learning Objectives
Describe the role of the brain in generating pain experiences
Outline a neurologically-focused framework for a patient with osteoarthritis 

pain
Summarize neuromodulation as a tool for pain medicine
List effective neurologically-based techniques for managing osteoarthritis pain

Approach
–Assessment Design Framework Model
–Content, Concept, and Context – based presentation of information



Agenda: The BRAIN and NEUROMODULATION in the 
management of OSTEOARTHRITIS PAIN
BRAIN & NERVOUS SYSTEM

–A framework for general purpose, development
–Pedagogy, Protection, and Pain

NEUROMODULATION
–Traditional Approaches 
–Application of atypical Concepts

OSTEOARTHRITIS PAIN (CASE-BASED EXAMPLE)



The Brain



Relevant Neurological Mechanisms and Sub-Systems

Peripheral

Tissue Injury and Nociception

Neurogenic and Abnormal Impulses

Central

Central Sensitization

Immune

Autonomic/Neuroendocrine
Motor



Nervous System Function and Strategy

Survival

Models, Prediction, and Protection



Pain 

DEFINITION KEY CONCEPTS



Pain 

An unpleasant sensory and emotional 
experience associated with, or resembling that 

associated with, actual or potential tissue 
damage,

 Pain is always a personal experience that is 
influenced to varying degrees by biological, 
psychological, and social factors.
 Pain and nociception are different phenomena. 

Pain cannot be inferred solely from activity in 
sensory neurons.
 Through their life experiences, individuals 

learn the concept of pain.
 A person’s report of an experience as pain 

should be respected.
 Although pain usually serves an adaptive role, 

it may have adverse effects on function and 
social and psychological well-being.
 Verbal description is only one of several 

behaviors to express pain; inability to 
communicate does not negate the possibility 
that a human or a nonhuman animal 
experiences pain.



Neuromodulation



Neuromodulation: Typical Framework/Definition

The alteration of nerve activity through targeted delivery of a stimulus, such as 
electrical stimulation or chemical agents, to specific neurological sites in the 
body. It is carried out to normalize – or modulate – nervous tissue function



Neuromodulation: “Broad Net” View
Deep Brain Stimulation

 Focused Ultrasound

Spinal Cord Stimulation

Dorsal Root Ganglion Stimulation

Cryoanalgesia

Radiofrequency Stimulation

Sleep

Exercise

Cognitive Restructuring

Autonomic Quieting



Osteoarthritis Case



CONTEXT
A 75-year-old man is evaluated by his orthopedic surgeon and found to have 

end-stage degenerative arthritis involving his left knee. 

He had undergone right knee replacement 3 years earlier and had significant 
difficulties with pos-operative pain control. 

He also has a history of alcohol abuse, although he’s been sober for 1 ½ 
years.

Left knee replacement is an option, but both he and his surgeon are 
concerned about pain control.



Deeper Dive

Who is he? Who’s is he?



Adverse Childhood Experiences (ACES)

Background/Concept

Effects on Neurological Systems

Applications in Pain
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Adverse Childhood Experiences (ACES)
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Applications in Pain



OPPORTUNITIES FOR NEUROMODULATION
Office setup and logistics

History and examination

Education and cognitive restructuring

Patient self-directed interventions

Referrals

 Interventional procedures
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