Understanding Pain and Its
Management



Objectives:

Better understand the mechanism
of chronic pain and its
pathophysiology

When to refer for pain management

Understand the work-up of chronic
pain and pitfalls that can occur

Discussion of common pain
problems and treatments

Emphasis on anatomical aspects of
common chronic pain procedures
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Nociceptive Pain

* Nociceptive stimulation results in cascade of information
transmitted to higher CNS centers where it Is processed

* Typically self limited but occasional persistence occurs
* Inflammatory pain secondary to chemical sensitization
* Dull, aching throbbing pain

* Both visceral and somatic components can be involved



Nociceptive Pain
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Neuropathic Pain

* Aberrant processing of sensory signals due to neural injury

* Burning, lancinating and electrical sensations

* Most often due to ectopic firing of the sensory nerves due to injury
* Often linked with the sympathetic nervous system

« Commonly presents with hyperalgesia and allodynia



Neuropathic Pain Mechanism:

Neuropathic pain spontangous pain
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Anatomy of a Nerve Injury:

SEDDON’S CLASSIFICATION OF NERVE INJURIES

1
1]

Neuropraxia

Axonotomesis

e e O—  O— e ——————————————————
e ——————————————————  O—  O— e ————————————————————————————
- - - —- o - - D
- - v - -
- . - »
P e —————————————————————ee- ) L O —— P e ———————eeee el
- - - -
- - - -

Complete

Neurotmesis transection




Peripheral Axonal Injury: Neuropraxia

e Temporary interruption of conduction without loss of axonal
continuity

e Sensory and some motor problems distal to the nerve injury
 Endoneurium, perineurium and epineurium are intact

 No Wallerian degeneration

* Full recovery is to be expected after days to weeks



Peripheral Axonal Injury: Axonotmesis

* Loss of continuity of the axon and it myelin covering
 Wallerian degeneration of the distal nerve occurs
 Motor and sensory deficits occur

* Axonal regeneration occurs and recovery Is possible
 Neuroma In situ can occur

 Responds well to adjunctive medications



Peripheral Axonal Injury: Neurotmesis

e Severance and disruption of the entire nerve fiber whether partial or
complete

e Severe sensory and motor deficit with autonomic function defect
* Wallerian degeneration distal

 Neuroma formation with ectopic discharge and hyper excitation
* Norepinephrine receptor up-regulation

e No nerve conduction distal to the site on EMG



Role of the Sympathetic Nervous System:

* Arole is played by both sympathetic efferents and afferents
* Typically C-fiber mediated

e Key role of norepinephrine

* Up-regulation of NE receptors

* No longer termed RSD but rather CRPS | and ||

 CRPS may or may not have a sympathetic component



Sympathetic Nervous System Involvement:

afferent axon



Peripheral Sensitization

* Occurs at the level of the nociceptor and nerve

* Tissue damage causes resulting inflammatory response due to mechanical,
thermal and chemical causes

e “Sensitizing soup” of inflammatory mediators
* Results Iin nociceptor hypersensitivity

* Peripheral nerve injury results in hyper excitation of nerve and ectopic
discharge

» Can trigger central sensitization (especially with neuropathic pain)



Peripheral to Central

* Does not always occur

* Persistant and unrelenting

» Various levels of severity

* Neuropathic common trigger
e Usually self limited

e But....




Central Sensitization:
Lightening Storm

« Sustained stimuli result in amplified and pathologic pain

* Peripheral stimuli “beat down the door” of the posterior horn of spinal cord
 NMDA receptor is normally closed but opens when exposed to these stimuli
e @Glial cell inflammation
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Results of Central Sensitization

 Wind up: Requires NMDA activation

* |ncrease in receptive fields for the
sensitized dorsal horn neurons

 Hyper-responsiveness

 |ncrease in the duration of the
response

 Reduction in response threshold

* Inflammation of glial cells with
activation
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Brain

* Inflammatory mediatorrelease
+ Glial cell activation

+ Cortical remodeling

+ A descending facilitation

« ¥ descending inhibition

Spinal Cord

+ Inflammatory mediatorrelease
+ Glial cell activation

* A synaptic efficacy

« W inhibitory tone

Dorsal Root Ganglia
+ A excitability

« Altered gene expression
» Ectopic firing

Peripheral fibers

* A nociceptor sensitivity
» Ectopic firing
+ Altered signal transmission




Spinal Cord Injury

 Good example of central
neuropathic pain

e Neurotmesis and anoxonotmesis

» Can have neuropathic arm or leg
pain

e GGlial cell inflammation

e Spasticity common

e\
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When to Refer:

e Timely

o Disability

e Options

e Opinions
 Diagnosis
* Procedures

» Better understanding

| © NASA.




Physical Examination of the Pain Patient

* History and physical examination

 Focused exam on the pain complaint

* Attention to the musculoskeletal and neurological findings
o L aboratory findings

* Medication review including supplements

* Evaluate for imaging that may be useful

* Screen for “red flags”



Psychological Assessment

e Screen all patients for anxiety and depression

* |dentify complex patients with bipolar disorders and certain personality
disorders

e Social stressors
* Higher risk of abuse with those on disability and out of work

» Consider ongoing psychological assessment and possible treatment in
those deemed to be higher risk



Perception
o2-adrenergic agonists,
opioids, SNRIs, SSRIs,
TCAs

Modulation

Descending SNRIs, SSRIs, TCAs

modulation

* Anticonvu ISantS Spinothalamic sl

tract o2-agonists, LAs
* Antidepressants /4\ SE—

ganglion

Ascending input

LAs, opioids

e Muscle relaxants

Dorsal
horn

Transduction
acetaminophen, anticonvulsants,

o C | On id i n e Pe;is:lzral ASA, capsaicin, LAs, nitrates, NSAIDs
* NSAIDS/acetominophen Trauma

n
. I O I ( :a I a e I l tS ASA, acetylsalicylic acid; LA, local anesthetic; NSAID, nonsteroidal anti-
inflammatory drug; SNRI, serotonin norepinephrine reuptake inhibitor;
SSRI, selective serotonin reuptake inhibitor; TCA, tricyclic antidepressant

: ' Based on results from multiple clinical trials, not as effective as SNRIs or TCAs.
Perl pheral Reprinted with permission. Kehlet H, Dahl JB. The value of “multimodal” or “balanced
nocicepto rs analgesia” in postoperative pain treatment. Anesth Analg. 1993;77:1048-1056.



Opioids For Chronic Pain:

* Chronic pain is highly complex

* Opioids alone are often inadequate (mild-moderate)
* 25-50% improvement in pain scales

* Opioid therapy can be beneficial in select patients who demonstrate
compliance and function

e Often the only remaining option for some patients

* Best outcomes are in a multi-modal setting



Central Augmentation:

A Mechanism for Opioid Induced Hyperalgesia?

Pain associated with central Spontaneous pain

augmentation (Example: fibromyalgia Pa'ge:\{]g:gstggssmtgno i

@ * Increased response: hyperalgesia

Normal peripheral B
DPNP, diabetic peripheral neuropathic pain: OA, osteoarthrti: t d [l
PN, postherpetic neuralgia; RA, rheumatoid arthriti 155U€ and Nerves

*Increasingly, many chronic paim conditions uch as low back pain and OA are viewed as having
features of more than one of these pain types.

Annals of Intemal Medtcing by Cifford Wool. Copyright © 2004 American College of Physicians - Ab | | :
Journals. Reproduced with permission of American College of Physicians. normal centra pfOCGSSIng



Opioid Induced Hyperalgesia

* Increased sensitivity to non-noxious and noxious stimuli
* Sensitization of pro-nocipective mechanisms

* Glial cell inflammation at the mu-receptor

* Activity at the NMDA receptor

* Caused by rapid dose escalation and high dose therapy?

e [reatment Is dose reduction



Low Dose Naltrexone

* Novel CNS anti-inflammatory

e Success with pain due to central augmentation

* Fibromyalgia, RA and inflammatory arthritis, multiple sclerosis, CRPS
 Modulates glial cells

e [ypically 1.5 - 6.0 mg a day

o Careful with opioid therapy



PT and Rehabilit

ation

 (Goal is to return functional lifestyle

* |Improve ADL'’s

» Significant deconditioning and atrophy
* Mechanical and postural derangement

» Significant muscular imbalance

* |ncorporate aerobic function



Injection Therapy

e Diagnostic
* [herapeutic
* Prognostic

e Neuro ablation




CRPS:

Clinical Findings per Budapest Criteria

e Continuing pain with mechanical
and Iin some case thermal
allodynia

* [rophic changes involving skin,
hair and nails

* Vascular changes with
temperature changes

e Sudomotor changes

 Motor changes




CRPS Management

o Extremity Surgery
* Immobilization

* Diagnosis

* Physical therapy
* |njection therapy

e [reatments




Ganglia
Common Sites
* Cervical

* Celiac

* Lumbar

* Hypogastric

o [mpar

L0000

CERVICOTHORACIC GANGLIA
Brain, meninges, eye, ear,
tongue, pharynx, larynx,

glands and skin of head,

neck and upper extremity

THORACIC GANGLIA
Mediastinal contents, esophagus,
trachea, bronchi, pericardium,
heart, thoracic aorta, pleura, lung

CELIAC PLEXUS

Gl tract (distal esophagus to
mid-transverse colon), liver,
adrenals, ureters, abdominal vessels

LUMBAR GANGLIA

Skin and vessels of lower extremity,
kidney, ureters, transverse colon,
testes

HYPOGASTRIC PLEXUS
Descending and sigmoid colon, rectum
vaginal fundus, bladder, prostate,
prostatic urethra, testes,

seminal vesicles, uterus and ovaries

GANGLION IMPAR

Perineum, distal rectum and anus,
distal urethra, vulva and distal
third of vagina






Lumbar Sympathetic Block

e Pain of lower extremity and
vascular disease

* Pain of kidneys and testicles

» \asodilation and warming

Latissimus

Quadratus ‘
Dorsi M.

Lumborum M.

 Complications

Psoas Major M.

4 Ins. Erect.or Spinae M.



Neuraxial Anatomy

* Epidural space contains veins
and fat

* Epidural space is a potential
space

e Central and foramina stenosis

e Attention to the facet joints
especially in relation to nerves

e Posterior, medial and anterior
columns

Spinal Nerve Roots

inside Dural Sheath

Root of Spinous
Process

Inferior Articular
Process

Spinous Process

Articular Facet

Ligamentum Flavum

Epidural Vein

Superior Articular
Process

Transverse Process



Healthy Cervical Disc
(top-down view)

Nerve Root

. J



Epidural Ster

oids

* |ndications for initial injection
 PT is used in conjunction

* |ndications for follow-up injection
* No longer “series of three”

* Must utilize fluoroscopy or CT
 Approach and concerns

 Complications/Contraindications










Herniated Disc and Annular Tear




Spinal Stenosis Images
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Facet Arthropathy

* Axial pain worsened with loading
* |ndications for initial injection

e Indications for follow-up injection
« Combined with PT important
 Medial branch block or joint

e Can result in radiculopathy

 Complications




Spinal muscles

Medial Branch Blocks

o Specific indications for procedure
» Often local anesthetic only

* Facet joint injections rarely authorized

» Medial branch innervates the joint and &
multifidi muscles

 Each facet innervated by two medial

branches



Cervical Facet

 Rotational and flexion/
extension type injuries

e Limited extension and rotation
e Common to cause headaches

* Distinct referral pattern of the
cervical facets

* Overlying myofascial pain
common

’ N

"
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Cervical Facet Pain Referral
Pattern

* Involvement of splenius, trapezius,
levator scapulae and rhomboids

common

* Posterior shoulder pain involving
supra and infraspinatus and teres

mMINor

C5-6

* Thoracic pain common with lower
facets

» Headaches with upper facets

O O O O O O O OO0OODOD

e C1-2 primarily exhibits rotational
deficit and sub occipital pain




Cervical Medial Branch Blocks

Third Occipital Nerve / \
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Bifurcating Medial Branch

Articular Pillars




Radiofrequency Ablation

 Heat with 80-85 degree Celsius

* | esion applied 60-90 seconds

 Parasthesia or motor response monitored
* [wo diagnostic blocks with 80% improvement

* Improvement equal or greater than 50%

 Can repeat every 6 months

« Complications



Sacroiliac Joint:

« Common and not often appreciated as a pain source

* Physical examination consists of Sl joint provocative testing
 Responds well to manual therapies such as OMT and PT

* The great “"mimicker” of other problems

* Pseudo-radiculopathy with involvement of piriformis and gluteus medius
 Common after lumbar fusion

 Common to use diagnostic blocks in work up



Sacroiliac Joint




The Goals of Appropriate Pain Management

 Poor management of pain is a significant problem leading to poor
outcomes

* Essential to find the pain generator
* Timely treatment can avoid long term ramifications
* Physician and patient barriers

* Determine a diagnosis through effective history, examination and
diagnostic work-up

* Always remember the role of the patient in the treatment plan
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