Chronic Pain and it’s Treatment

Types of pain
e Non-noxious mechanical stimulus
o Pinching

= Hits an AB fiber
e Nerve picks up the pain stimulus goes to the dorsal root projection
neurons, across the spinal neuron, goes to higher centers
e Noxious stimulus
o Hitting finger with a hammer
=  Adelta fibers
e To dorsal root projection and up the spinal cord
e Heat and chemical stimulus
o Goes on C fiber
= To dorsal root projection and up the spinal cord

Multiple neurotransmitters modulate pain processing in the spinal cord, however when you block
them they do not always stop pain.

When pain goes into the projection neuron up the spinal cord
e one route goes thalamus to sensory cortex to frontal cortex
e parallel pathway synapses in the pain stem before it goes to the thalamus and follows
same path
e other pain goes to the limbic area, then to the cortex. This is upset about pain, not
actually pain. Emotional upset.

Neuropathic pain
e Chronic
o Joint affected by osteoarthritis
o Diabetic peripheral neuropathic pain
o Low back pain
o Shingles
e Suprasegmental central sensitization originating in the brain
o Fibromyalgia
o Chronic widespread pain
o Painful physical symptoms of depression and anxiety
e Mood and anxiety disorders amplify pain
o Ifyou treat the mood and anxiety with meds you can help the pain



The Spectrum from Mood and Anxiety Disorders to Chronic
Neuropathic Pain Syndromes
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¢ Fibromyalgia
o Problems with
= Concentration

= Fatigue

= Sleep

= Depression
= Anxiety

= Pain

o Brain locations linked to fibromyalgia
= Nucleus acumens
e Interests, fatigue, and energy
Striatum
e Psychomotor fatigue (physical)
= Thalamus
e Pain
= Spinal cord
e Fatigue (physical)
e Pain
= Hypothalamus
e Sleep and appetite problems
= Amygdala
e Depressed mood and anxiety
= Prefrontal cortex
e Psychomotor fatigue (mental)

e Pain
e Gray-matter loss in chronic pain
o Loose brain matter in DLPFC, thalamus, temporal cortex.

Treatment of chronic pain
Neuropathic pain: opioids don’t work
Acute nociceptive pain
e Sprained ankle, broken bone, toothache
o Opioids
= Suppresses the pain



=  Works for a while but shortly they don’t work as well.
o Descending NE inhibition of pain
= Inhibits pain
= These work less when you have depression, may need to be boosted.
= Army soldier shot walks two miles with teammate, this loop
o Deficient NE inhibition leads to pain
= Because you do not have the normal depression of sensory input
= [fyou take an SNRI it will boost norepinephrine and help with pain
¢ Duloxetine is approved for pain
o Deficient Serotonin release
= Because you do not have the normal depression of sensory input
= [fyou take an SNRI it will boost norepinephrine and help with pain
e SNRI’s is approved for fibromyalgia, back pain, osteoarthritis, and
other chronic neuropathic pain.
o Another way is to block pain transmission
= By closing off the channel of glutamate
e Delta 2 alpha ligand work at voltage sensitive calcium channels to
stop the neurotransmission of pain
o Gabapentin
o Pregabalin
* Bind to the open channel of the calcium channel, and the channel closes.
Not painful
Targeting ancillary symptoms in fibromyalgia
o Alpha 2 delta ligands

= Anxiety
= Slow wave sleep
o SNRIs

= Depressed mood, Anxiety, Fatigue, Fibro-fog
e By boosting dopamine in the prefrontal cortex.
= SNRI works on pain three ways
e Norepinephrine inhibitor
e Serotonin inhibitor
e Enhances dopamine
Second line treatments of fibromyalgia
e Sedating drugs for depression
o Mirtazapine (serotonergic and noradrenergic)
o Tricyclic antidepressants (serotonergic and noradrenergic)
o Cyclobenzaprine (muscle relaxant)
e Other sleep aids
o Trazodone (serotonergic)
o Benzodiazepines (GADA-ergic)
o Sodium oxybate (GAGA-ergic; heroic cases only)



