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Pain (chp. 10)

Prologue:
· It is a serious and prevalent health problem
· Costs associated with pain adds up to $10billion/year in Canada
· Pain is most common medical complaint
· Symptom that’s most likely to send people to seek treatment;
· Also the thing people fear most about treatment
· Pain comes in many different forms (20 kinds)
· i.e. “flickering”, ‘torturing”, etc. (not necessary to memorize)
· Can be brief or acute, and be continuous or quatic (?)
· Pervasive
· It is a puzzling phenomenon

The puzzling phenomenon of pain: 
Part 1
· A. A world without pain?
· The case of Miss C (student at McGill University)
· Intelligent and normal woman (psychologically and physically)
· Only flawed sensation she couldn’t experience was pain… called congenital pain insensitivity
· Bit off tip of tongue as kid and didn’t realize it
· 3rd degree burns she didn’t realize because she was kneeling on a radiator looking outside
· No pain in response to shocks, painfully cold/ hot water
· No physiological changes when exposed to these stimuli (i.e. BP, HR, respiration, etc.)
· Never could remember sneezing or coughing
· Died at 29 from infections that occur because she was insensitive to pain
· Condition is rare but it exists
· i.e. People who have died because they didn’t realize they had a heart attack, ruptured appendix, etc.
· Therefore, the experience of pain is essential for survival

· B. Pain with no apparent physical cause
· 1. Causalgia – severe burning pain
· Pain stems from an area of the body that had previously been wounded
· But the pain persists long after original wound is healed
· i.e. Someone stabbed in the arm feels pain even after he had healed (“felt like pressed against hot stove”)
· 2. Phantom limb pain – pain in amputated limb

· C. Pain is (heavily) influenced by psychological factors
· 1. Beecher’s observations (p. 298)
· Severely wounded soldiers – only 25% requested morphine to ease the pain
· Civilian surgery patients (with less tissue damage) – 80% requested morphine
· Beecher said it was due to differences in the “meaning” of pain
· Soldiers… severe wound meant their participation in the war was over and they finally get to go home (something good)
· Civilians… beginning of a long recovery process that will disrupt their life (something bad)
· 2. Other psychological factors
· Perceived control over pain
· Influences how they perceive it
· Focus of attention (i.e. distraction)
· See also psychological techniques for the management of pain (pg. 314-321)
· Summary:
· Pain’s puzzling because there’s often no direct relation between physical injury and the experience of pain. Why?...


The gate-control theory of pain (p. 303)
Part 1
· A. Body experiences tissue damage
· 1. Algogenic substances released at sire of damage
· Active immune system, causes inflammation (area becomes red and swollen)
· 2.Free nerve endings are stimulated in the damaged area (called ‘nociceptors’… pain fibres)

· B. Two types of nociceptors:
· 1. A-delta Fibers
· Myelinated… therefore insulated and fast
· Associated with sharp, localized, & distinct pain sessions
· 2. C-Fibers
· Unmyelinated… therefore slow
· Associated with dull, diffuse, “burning / aching” pain sensations (throbbing pain after that radiates in the surrounding are of the pain onset)
· 3. A-beta fibers
· Myelinated
· Transmit innocuous/ harmless sensations (i.e. gentle rubbing, light scratching, etc.)
· 4. These fibers send messages to spinal column (dorsal horn)

· C. Activity in dorsal horn (substantia gelatinosa)
· 1. Pain fibers release “Substance P”
· 2. Substance P activates Transmission cells (send “pain” messages to the brain)
· 3. Transmission cells can be inhibited (inhibits sensation of pain)
· When you rub an area that’s sore, it nulls the pain
· Depends on whether gate is open or closed

Part 2: The Gating Mechanism
· A. Located in substantia gelatinosa
·  If open, substance P activates transmission cells (send pain messages to brain)
· If closed, transmission cells are inhibited

· B. What controls the gate?
· 1. Activity in pain fibers (A-delta, and C)
· These open the gate
· 2. Activity in A-beta fibers
· These close the gate
· 3. Messages that descend from the brain

Part 3: Brain Mechanisms that Control the Gate
· A. Psychological factors
· The Central Control Mechanisms
· 1. Anxiety, depression, boredom (open the gate)
· 2. Happiness, optimism, relaxation, distraction (close gate)
· 3. Cognitive evaluations of pain can open or close gate (i.e. Beecher’s study)

· B. Opioid Mechanisms can close the gate
· 1. Stimulating Periaqueductal Gray Area (PAG) closes gate and inhibits pain
· “Stimulation-produced analgesia”
· 2. Reynolds (1969) study of rats (p. 306-307)
· When the PAG was stimulated, rats didn’t show any pain when exposed to strong electric shocks (or even abdominal surgery!)
· 3. Why?
· There are “opiate receptors” in the brain
· Opiates (heroin, morphine) inhibit pain
· Why does the brain have its’ own natural receptors?
· The brain produces its’ own natural opiates
· 4. The discovery of “endogenous opioids”
· Endogenous – developing from within
· Opioid – resembling an opiate
· 5. Stimulating PAG releases endogenous opioids (i.e. endorphins) that inhibit pain fibers from releasing Substance P
· Transmission cells aren’t activated
· No pain messages sent to brain
· Stress-Induced Analgesia (another example of opioid mechanisms)
·  Inhibition of pain by acute short-term stress (activates the F-o-F response)
· Also involves “endogenous opioids
· Pain perception: another good example of biopsychosocial interactions

VIDEO:
· 1. The mind-body relation (re. Pain)
· Questioned theory… ?
· 2. Pain insensitivity (the case of Sara) (*focus of fam members)
· Mom stressed and always has to stay with Sara
· Monitor the environment (i.e. sidewalk)
· Small bruises can be serious because they don’t heal fast… dangerous because Sara can’t protect her body
· Not afraid of anything… can’t discipline her
· Think of her as normal w/o pain
· 3. Pain fibers (rely on text & lecture material)
· Pain is number of impulses per fiber
· Some specify type, amount, etc.
· 4. Phantom limb pain (the case of Fred)
· Cells that have lost their connection to the previous cells (of his leg) increase their sensitivity so any sort of stim or activation is sharply noticed
· 5. Chronic pain (the case of Fran and her three-week pain management program)
· Strikes w/o warning
· Back hurts, shoulders hurt, legs hurt… all very sharp sudden pains that take her breath away
· Week 1 free walk timed
· Moving freely helps you to avoid having other people sick behaviours
· Week 2
· Patients confront the pain they’ve had over their lives
· Training
· Week 3 free walk timed again
· See results and mental state is improved
· 6. The case of Lesley Collier (*what does she tell us about pain)
· Bad pain that results in good – stretching
· Other pain is the shoes used in ballet that damage the feet
· Easier to ignore during the actual performance… more to think about during it
· In character for steps or thinking about steps
· 7. Pain and hypnosis
· Can help a little
· Used to control pain from arthritis
· Changes the pattern f brain waves in the cortex
· Redirecting the signals for pain can be beneficial
· 8. What is vita-zone? How is this relevant to understanding pain?
· Placebo drink to reduce pain
· “Mind-body” … mind can heal the body 
· Dentist that did use anesthetic in the surgery, but not after… wanted to see if people in control (placebo) acted similar to those with treatment (pain killer)
· IT WORKS!! Psychological state of individual causes people to release endorphins, which work like narcotics
· 9. “Dr. Livingston I presume”? (*why is this segment relevant to pain)
· Attacked by a lion… when he was shook, he didn’t feel pain or terror
· Had a dreamy feeling that resembled that of being under the influence of chloroform
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