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Pathophysiological Classification of Pain
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Nociception: Neural Process of

Encoding Noxious Stimuli
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Consequences of encoding may be autonomic (e.g., elevated blood pressure) or behavioral (motor
withdrawal reflex or more complex nocifensive behavior). Pain perception is not necessarily implied.

Scholz J, Woolf CJ. Nat Neurosci 2002; 5(Suppl):1062-7.



Nociceptive Pain

e Usually aching or throbbing and well-localized
e Usually time-limited
— Resolves when damaged tissue heals

— Can be chronic

* Generally responds to conventional analgesics

Dray A. Br J Anaesth 2008; 101(1):48-58; Felson DT. Arthritis Res Ther 2009; 11(1):203; International Association for the Study of Pain; IASP Taxonomy. Available at:
http://www.iasp-pain.org/Taxonomy. Accessed: 23 February, 2015; McMahon SB, Koltzenburg M (eds). Wall and Melzack’s Textbook of Pain. 5th ed. Elsevier; London,
UK: 2006; Woolf CJ. Pain 2011; 152(3 Suppl):S2-15.



Nociceptive Cancer Pain Syndromes
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Origin of Pain Pain Syndromes

* Hepatic distension syndrome

e Midline retroperitoneal syndrome

e Chronic intestinal obstruction
Visceral * Peritoneal carcinomatosis

e Malignant perineal pain

e Adrenal pain syndrome

* Ureteric obstruction

* Tumor-related bone pain
Somatic * Tumor-related soft tissue pain
* Paraneoplastic pain syndromes (e.g., muscle cramps

Portenoy RK. Lancet. 2011;377(9784):2236-47.



What Is Neuropathic P

Neuropathic Pain
Pain caused by a lesion or disease of the
somatosensory nervous system

Peripheral Neuropathic Pain Central Neuropathic Pain
Pain caused by a lesion or disease of Pain caused by a lesion or disease of
the peripheral somatosensory the central somatosensory
nervous system nervous system

International Association for the Study of Pain. IASP Taxonomy. Available at: http://www.iasp-pain.org/Taxonomy. Accessed: February 23, 2015.



Neuropathic Pain

* Pain often described as tingling, shock-like,

and burning
— Commonly associated with numbness

* Almost always a chronic condition
* Responds poorly to conventional analgesics

Dray A. BrJ Anaesth 2008; 101(1):48-58; Felson DT. Arthritis Res Ther 2009; 11(1):203; International Association for the Study of Pain. IASP Taxonomy. Available at:
http://www.iasp-pain.org/Taxonomy. Accessed: February 23, 2015; McMahon SB, Koltzenburg M (eds). Wall and Melzack’s Textbook of Pain. 5th ed. Elsevier; London,

UK: 2006; Woolf CJ. Pain 2011; 152(3 Suppl):52-15.



Common Descriptors of

Neuropathic Painsiie g

Burning Tingling Pins and needles Electric shock-like Numbness

Numbness is a cardinal sign of nerve damage

Baron R et al. Lancet Neurol 2010; 9(8):807-19; Gilron | et al. CMAJ 2006; 175(3):265-75.



Nociceptive vs. Neuropathie Pain

e Usually aching or throbbing ||+ Pain often described as

and well-localized tingling, shock-like, and
 Usually time-limited burning
(resolves when damaged — Commonly associated with
tissue heals), but can numbness
be chronic * Almost always a chronic
condition

* Generally responds to

conventional analgesics * Responds poorly to
conventional analgesics

Dray A. BrJ Anaesth 2008; 101(1):48-58; Felson DT. Arthritis Res Ther 2009; 11(1):203; International Association for the Study of Pain. IASP Taxonomy. Available at:
http://www.iasp-pain.org/Taxonomy. Accessed: February 23, 2015; McMahon SB, Koltzenburg M (eds). Wall and Melzack’s Textbook of Pain. 5th ed. Elsevier; London,
UK: 2006; Woolf CJ. Pain 2011; 152(3 Suppl):S2-15.



Mixed Nociceptive and
Neuropathic Pain in Cancer.
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Mechanisms of Neuropathic Pain
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Gilron | et al. CMAJ 2006; 175(3):265-75; Jarvis MF, Boyce-Rustay JM. Curr Pharm Des 2009; 15(15):1711-6;
Scholz J, Woolf CJ. Nat Neurosci 2002; 5(Suppl):1062-7.



Clinical Example of Nociceptive
Cancer-Related Pain

* Bone metastases

— Pain may be due to
* Direct invasion
* Secondary pathologic fracture
* Damage to adjacent structures

Mercadante S. Pain. 1997;69(1-2):1-18; Schweizerhof M et al. Nat Med. 2009;15(7):802-7.



Clinical Example of
Nociceptive Cancer.Pain

e Epidural spinal cord compression

— Can cause pain and potentially irreversible loss of
neurologic function

— Diagnosed through radiographic evidence of
indentation of the thecal sac

Loblaw DA, Laperriere NJ. J Clin Oncol. 1998;16(4):1613-24; Schiff D et al. Cancer. 1998;83(8):1593-1601.



Clinical Examples of
Neuropathic Cancer.Pain

* Malignant painful radiculopathy

* Plexopathies

* Metastatic spine compression

* Painful peripheral neuropathies

* Paraneoplastic sensory neuropathy

Portenoy RK. Lancet. 2011;377(9784):2236-47.



Transduction via Endogenous Mediators
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Prostaglandins
Leukotrienes

Substance P

Histamine

Bradykinin

Serotonin

Hydroxyacids

Reactive oxygen species

Inflammatory cytokines
and chemokines

Julius D, Basbaum Al. Nature 2001; 413(6852):203-10; Scholz J, Woolf CJ. Nat Neurosci 2002; 5(Suppl):1062-7;

Woolf CJ, Salter MW. Science 2000; 288(5472):1765-68.
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Pathophysiology
of Neuropathic Pain &

Peripheral mechanisms

* Membrane hyperexcitability
* Ectopic discharges
* Transcriptional changes

Central mechanisms

—D Neuropathic

Moisset X, Bouhassira D. Neuroimage 2007; 37(Suppl 1):S80-8;
Scholz J, Woolf CJ. Nat Neurosci 2002; 5(Suppl):1062-7.



Literature Cited

Baron, R., Binder, A., & Wasner, G. (2010). Neuropathic pain: diagnosis, pathophysiological
mechanisms, and treatment. The Lancet. Neurology, 9(8), 807—819. http://doi.org/10.1016/
S1474-4422(10)70143-5

Freynhagen, R., & Baron, R. (2009). The evaluation of neuropathic components in low back pain.
Current Pain and Headache Reports, 13(3), 185-190.

Gilron, I., Watson, C. P. N., Cahill, C. M., & Moulin, D. E. (2006). Neuropathic pain: a practical
guide for the clinician. CMAJ: Canadian Medical Association Journal = Journal de I’Association
Medicale Canadienne, 175(3), 265-275. http://doi.org/10.1503/cmaj.060146

IASP Taxonomy - IASP. (n.d.). Retrieved June 19, 2015, from http://www.iasp-pain.org/Taxonomy

Jensen, T.S., Baron, R., Haanpaa, M., Kalso, E., Loeser, J. D., Rice, A. S. C., & Treede, R.-D. (2011).
A new definition of neuropathic pain. Pain, 152(10), 2204-2205. http://doi.org/10.1016/j.pain.
2011.06.017

Julius, D. (2006). Wall and Melzack’s Textbook of Pain (5th ed.). London: Elsevier.

Loblaw, D. A., & Laperriere, N. J. (1998). Emergency treatment of malignant extradural spinal
cord compression: an evidence-based guideline. Journal of Clinical Oncology: Official Journal of
the American Society of Clinical Oncology, 16(4), 1613-1624.



Literature Cited (Continued)

Mercadante, S. (1997). Malignant bone pain: pathophysiology and treatment. Pain, 69(1-2), 1—
18.

Portenoy, R. K. (2011). Treatment of cancer pain. Lancet (London, England), 377(9784), 2236—
2247. http://doi.org/10.1016/S0140-6736(11)60236-5

Schiff, D., O’Neill, B. P., Wang, C. H., & O’Fallon, J. R. (1998). Neuroimaging and treatment
implications of patients with multiple epidural spinal metastases. Cancer, 83(8), 1593-1601.
Scholz, J., & Woolf, C. J. (2002). Can we conquer pain? Nature Neuroscience, 5 Suppl, 1062—-1067.
http://doi.org/10.1038/nn942

Schweizerhof, M., Stosser, S., Kurejova, M., Njoo, C., Gangadharan, V., Agarwal, N., ... Kuner, R.
(2009). Hematopoietic colony-stimulating factors mediate tumor-nerve interactions and bone
cancer pain. Nature Medicine, 15(7), 802—807. http://doi.org/10.1038/nm.1976

Webster, L. R. (2008). Breakthrough pain in the management of chronic persistent pain
syndromes. The American Journal of Managed Care, 14(5 Suppl 1), S116-122.

Woolf, C. J. (2011). Central sensitization: Implications for the diagnosis and treatment of pain.
Pain, 152(3 Suppl), S2-15. http://doi.org/10.1016/j.pain.2010.09.030

Woolf, C. J., & Salter, M. W. (2000). Neuronal plasticity: increasing the gain in pain. Science (New
York, N.Y.), 288(5472), 1765-1769.



