1. Describe the neurophysiological mechanisms underpinning Wendy’s pain. 
Which nociceptors are likely to be involved in rheumatoid arthritis, how are they being noxiously stimulated, and what other factors of her presentation are apparent from the case study that you can explain from a physiological perspective? 
ANSWER: Rheumatoid Arthritis has always been considered an inflammatory joint disease which stimulates nociceptive discomfort. 
In wendys case:

Wendy began noticing stiffness in both hands in the morning that was progressively lasting longer and longer. 
stiffness has lasted more than one hour every morning and included her hands and wrists on both sides. 
She also has increasing difficulty standing for long periods at work or at home due to knee and ankle pain. 
she was prescribed Ibuprofen 3 times a daily and finds it helpful for getting her through her day with less pain and stiffness. 
Wendy noticed that she was experiencing pain in her right and left shoulders, particularly when she would cut or blow dry her client’s hair 
She had no energy to do her usual activities. Ibuprofen was no longer very effective for her pain or stiffness. 
Wendy could not lift her arms at all without extreme shoulder pain. 
She chronologically describes her condition that has been progressively getting worse over the past nine months. 
The pain in her hands is described as an ache which progressively gets worse during the day and is painful at the end of the day. The stiffness is worse in the morning and tends to get better throughout the day; however, by the end of the day she cant do too many activities 
There is no muscle weakness or sensory deficits. The pain is aggravated by using her hands, particularly at work. When the pain comes on, she tries to stretch her hands out and shake them, which brings some relief. 
She doesn’t know why the pain is so bad and she doesn’t know what to do about it now that the medication isn’t working. 
Another one of her friends has systemic lupus erythematosus, an autoimmune disease much like rheumatoid arthritis, and her friend has given up many activities and hobbies as a result of the condition. Wendy fears that she will have to do the same given that her hands are significantly affected. Her friend has recommended her to see a rheumatologist for advice. 


YUSUFS NOTES:
Pain in rheumatoid arthritis (RA) may be due to different etiologies, ranging from peripheral inflammation to dysregulation of central nervous system (CNS) processing.
Nociceptors innervating the synovium and subchondral bone are responsible for arthritic pain. In contrast, stretch receptors, innervating the fibrous capsule are responsible for proprioception. In RA, chronic inflammation is thought to result in structural and functional changes in the peripheral innervation of joints

 2 citations that are very helpful :	
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4289196/

https://www.intechopen.com/books/rheumatoid-arthritis-other-perspectives-towards-a-better-practice/understanding-the-mechanisms-of-pain-in-rheumatoid-arthritis


USE THIS TO LINK THE SYMPTOMS OF WNEDYS TO THE NEURO PAIN 
“Rheumatoid arthritis - Symptoms and causes. Mayo Clinic. (2021). Retrieved 2 May 2021, from https://www.mayoclinic.org/diseases-conditions/rheumatoid-arthritis/symptoms-causes/syc-20353648.
https://www.mayoclinic.org/diseases-conditions/rheumatoid-arthritis/symptoms-causes/syc-20353648
Arthritis.org. (2021). Retrieved 2 May 2021, from https://www.arthritis.org/diseases/rheumatoid-arthritis.
https://www.arthritis.org/diseases/rheumatoid-arthritis



LECTURE NOTES:
• Nociceptive pain – Pain that arises from actual or threatened damage to non-neural tissue and is due to the activation of nociceptors (
Nociceptors respond to tissue damaging or potentially damaging stimuli • Nociceptors – Latin: Nocere (to injure)
 • Densely populated in – skin, muscle, bone, joint capsules, viscera, blood vessels, meninges, and peripheral nerve sheath 
• Not found in – articular cartilage, synovial membranes, lung parenchyma, visceral pleura, pericardium, brain or spinal cord tissue
Experiments in the 30s and 60s reported that pain was signalled by
 • Small diameter thinly myelinated (A-Delta) – well-localised sensations of sharp, prickling pain. 
• Small diameter unmyelinated C-fibres – poorly localised, dull, diffuse, and persistent Nociceptive pain is considered to be pain mediated by noxious stimuli to a structure that is innervated by nociceptors.
Cutaneous Nociceptors Mechanical nociceptors • Respond to strong mechanical stimuli – slow adapting discharge to punctate 
• Not to heat/cold, irritant chemicals 
• Receptive fields distinctive, sensitive points, smaller receptive fields in glabrous skin in distal areas. A-Delta Polymodal receptors 
• Respond to strong mechanical stimuli, noxious heat, and to irritant chemicals • Sometimes to strong skin cooling
 • Predominant type of C-fibre nociceptor
Skeletal Muscle Nociceptors • Numerous unencapsulated endings can be located in the in the connective tissue and walls of the arterioles – mechanical and polymodal types (Stacey 1969) • Group III – small diameter, thinly myelinated 
• Group IV – small diameter, unmyelinated 
• High intensity mechanical forces • Endogenous pain-producing substances – bradykinin, seratonin, and potassium ions 
• Hypoxia impaired metabolism following trauma or unaccustomed exercise and increased levels of adrenalin (Kieschke et al., 1988, Mense 1993) • Few group IV afferents respond to muscle stretch or contraction, however, some respond vigorously when muscle contractions occur during ischaemia (Mense 
• Located in joint capsules, ligaments, bone, periosteum, articular fat pads, and blood vessels – not joint cartilage 
• Classified into:
 • High threshold unit only discharging in response to extreme joint movement or noxious pressure (Bessou & Laporte, 1961) ‘
• Respond to strong pressure not movement 
• Don’t respond to any mechanical stimulus in the normal joint (silent nociceptors) 
• All three become sensitised when the joint is inflamed
Radicular pain – pain along the dermatome (sensory distribution, but not always) of a nerve due to inflammation or other irritation of the nerve root 
• Radiculopathy – nerve root compression that causes pain, in addition to sensory and motor deficit
• Challenge for the brain is to construct a sensible story as possible based on the information • Many people believed there was only one “Pain Centre” in the brain • There are many areas which may be involved in pain processing – ‘ignition nodes’ • Although consistent patterns can be seen during pain experiences, the exact parts and amount of activity vary between people and even separate occasions – Every pain experience is unique 
Convergence of nociceptive input from both deep and cutaneous tissues onto common somatosensory spinal neurons LECTURE 3
• This system decides how you will respond to the sensory stimuli and whether you will experience pain or not.
 • Ultimately, it needs to interpret the situation, decide whether your body is in danger, and respond to get you out of that potentially dangerous situation 
• Therefore, in essence, the brain can interpret a dangerous situation in the absence of ANY nociceptive input. The matrix can create the unpleasant experience of pain simply through its central interactions.
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