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The pain experience begins with the nociceptors.  These are afferent nerves that respond to noxious stimulation.   Different nociceptors may preferentially react to a specific kind of noxious stimuli, such as mechanical or temperature sensation.  Different types of nociceptors may be found in different sites: for example, the most common cutaneous receptor is the polymodal C fiber, which responds to pressure, temperature and chemical stimuli, whereas skeletal muscle contains mostly chemoreceptors.  All nociceptors have an initial high threshold to noxious stimuli, which decreases with repeated stimuli.


It is tempting to stop at this point and treat pain as a simple reflex,  in which the nociceptor receives a noxious response and transmits it to the brain.  Much pain treatment is based on this naive assumption.  It is, in reality, a long and complicated journey between the nociceptor and the brain. Signals from the nociceptor are transmitted to the spinal cord.  This is done mainly by two fibers: Ad fibers and C fibers.  Ad fibers are myelinated and provide the initial pain response.  C fibers are unmyelinated and probably cause the slower response felt several seconds after an injury.


Most of these fibers enter the spinal cord through the dorsal root ganglion and terminate in the dorsal horn of the spinal cord.  Generally they terminate ipsilaterally, but a small number will cross to the contralateral side.  The clinical significance of this is not clear, but it may explain the incomplete pain relief seen after unilateral surgical ablation of this area. 


The dorsal horn is organized into areas, called laminae, and certain pain fibers will predictably go to specific laminae.  In the laminae the fibers synapse with second order neurons, which take various pathways to the brain.  The best understood pathways are the spinothalamic and spinoreticular pathways. These pathways are named after their points of origin and termination. 


Modulation of the Stimulus.


Local chemicals.  No "pain transmitter" has been identified.  However,  many substances can modulate a nociceptor's response to noxious stimuli.  The best understood is substance P, which may work indirectly through vasodilatory effects.  Other chemicals that have a role in pain modulation include prostaglandin, serotonin, histamine, acetylcholine, bradykinin, slow-reacting substance of anaphylaxis (SRS-A), calcitonin-gene-related peptide (CGRP), and potassium.


Higher down-modulation. Virtually every part of the pain system can reciprocally affect other parts, and the system should be envisioned as bidirectional.  The cortex, in particular, can influence all previous stages of pain transmission through a variety of means.  The most obvious is through attentional processes.  Most of us are familiar with stories of combat victims who performed heroic acts after injury, apparently unaware of their pain until hours later.  More common are reports from chronic pain patients that their pain seems to get worse at night, presumably when there is less distraction.  The meaning of pain can also influence its perception--for example, pain perceived as jeopardizing health (e.g.. cancer pain) can seem worse than pain that is not life threatening.  Finally, a variety of learned phenomena, such as cultural factors, can affect one's perception and expression of pain. 



	Slide 3
	
[image: image3.emf]Physiology of Pain

• Multiple

• Redundant 

• Reciprocal

• Complex


	
Thus, the take home is that pain is very complex.  It is not like other senses.  There are multiple systems involved, and they are reciprocally influenced by what appears to be a central control over the process. 
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	Pain is always subjective.  It is the result of a variety of factors.  The assessment of pain, therefore,  must rely on methods that are necessarily subjective and multidimensional.  Currently there is no universal "gold standard" for pain assessment, and it is not the purpose here to outline a blueprint for such an assessment.  However, any approach must acknowledge the many different dimensions of the pain experience.  These dimensions are discussed in the following slides and include the areas bulleted above. 
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	  When a patient complains of "pain," we must first attempt to better understand what they mean.  We would like to quantify and qualify the nature of their experience.   Any clinician is familiar with basic questions to ask any symptom: location and duration, for example.  Often we ask the patient to apply adjectives to the pain: "burning," or "stabbing."  Such an approach, though helpful, may only add to the subjectivity of the exam. We must try to better understand the pain experience in ways that are both reliable for the individual, and generalizable to others.

  Intensity.  Most commonly, we wish to quantify the intensity of  the pain.  A variety of approaches are used.  We might give the patient a list of adjectives to describe the pain, usually listed in order of increasing intensity.  Alternately, we might ask the patient to give a numerical value to the pain intensity.  In the latter case, we often ask patients to rate the pain from one to 10, one being no pain and 10 the most pain they can imagine.  The latter approach is particularly practical in that it rapid and easy to do, and most patients can readily understand the task.  This can help us track changes in intensity over time, for example, in response to treatment.  However, such scales are ordinal, and the distance between intervals is not clear.  We cannot assume, for example, that the difference between a "one" and "two" in pain intensity is the same as the interval between an "eight" and "nine."  Patients may remember previous responses and try to be consistent in their reports.  Also, patients may supply their own meaning to the numbers--they may assume, for example, that we will only raise their analgesic medication for pain reports over a "five."  Still, such methods are very practical at the bedside.


Another approach is to employ visual analogue scales, in which a patient is asked to indicate the intensity of their pain with a mark on a line.  The line is usually 10 to 15 cm long, and has no numbers on it except at the ends ("no pain" on one end, and "the most intense pain imaginable" on the other).  This approach has the benefit of being very reliable and generalizable.  When tested, it seems to be better than the other methods at reflecting reliable ratios along the line.  It also is very sensitive to changes in pain intensity.   The major drawback of this approach is the extra time involved in scoring the result: the clinician has to measure the mark (usually in millimeters).

    Location.  Pain location is usually assessed graphically.  Patients are shown figures of a human body, and they draw on them the locations of their pain.  Different symbols can  represent different qualities of pain (for example "oo" for "pins and needles" or "xx" for "burning"), or different depth locations (for example, "E" for external, and "I" for internal pain).  

    The affective response to pain.  Individuals can usually distinguish between the intensity of pain, and their feelings associated with the pain.  An "affective response" involves many dimensions, but generally, it represents the "degree of unpleasantness."    This response  differs from pain intensity in that it is more influenced by the context of the pain.  One can imagine that a woman in labor may experience pain that is just as intense as that of a cancer patient, but the pain may seem much less unpleasant.  Not surprisingly, research studies have validated such comparisons.  We can assess the affective component of pain using the same methods as for pain intensity, including either verbal, numerical or visual analogue scales.

  Composite Scales.  Several scales combine several different dimensions of the pain experience.  Examples include the McGill Pain Questionnaire and the Short-Form McGill Pain Questionnaire.  
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	We wish to assess how patients' pain affects their ability to do many different activities.  This task is necessarily subjective, and it relies on self-report.  It is important, however, as it is often the basis of any determination of financial compensation.  


In evaluating physical function, we must distinguish between concepts of "impairment,"  "functional limitation,"  and "disability."  


"Impairment" refers to any objective abnormality or loss.  These losses and abnormalities can be anatomic (e.g.., loss of limb, physical deformity) physiologic (e.g.., decreased cardiac output, muscle weakness) or psychological (e.g.., changes in cognition).  They can usually be objectively measured.  


"Functional limitations" are any restrictions in an individual's normal functioning.  They are the practical result of impairment.  In evaluating for functional limitations, we attempt to quantitatively measure bodily functioning  in several activities judged necessary for daily living.   There is no agreement on exactly what activities these are.  Most evaluations include measurements of the range of motion at major joints, strength testing in major muscle groups, and endurance for specific tasks. 


"Disability" refers to the inability to do one's usual activities or duties as the result of  impairment.  It is task specific, and we should not speak of global "disability,"  but whether a person is disabled from doing a particular task.  Again, there is no gold standard of assessment.  The different organizations that evaluate and compensate disability (such as Social Security or Worker's Compensation) will require that specific factors are assessed.   Each system emphasizes different concepts of disability.  For example, Social Security relies primarily on objective measures of impairment over subjective symptoms such as pain. 

	Slide 11
	
[image: image11.emf]Assessment: Psych factors

• Influence vs. causation

• Mediation

• Reinforcement

• Resonators

• Pain beliefs


	No pain should ever be viewed as either "physical" or "psychological." Unfortunately, we often only look for the psychological factors contributing to pain after all biological contributors are ruled out.  Psychological evaluation is important for any pain patient.  It is important in predicting a patient's outcome, and it may be more accurate in this than other more "objective" measures of a patient's injury.


In performing a psychological assessment in a pain patient, we must look for any factors that may affect a person's perception of pain, and subsequent response to the pain.  Our goal is to find factors that influence pain, rather that cause it.   It may be helpful to make these goals clear to the patient, who may be skeptical of psychological questions.  Most patients will be defensive at the implication that the pain they experience is "just in their head."   They are usually quite willing, however,  to consider how stresses in their life might influence their pain.  


In that past, much attention was devoted to notions of particular psychological profiles that were more vulnerable to pain syndromes (the "pain-prone personality") however this has never been well validated. 


A proper assessment should include both the patient and other significant persons.  A typical interview will examine number of  psychosocial areas.  We should  try to identify events that exacerbate pain.  Also, we should review a patient's usual daily activities, and appraise how these activities have changed because of the pain.  We wish to learn how a patient copes with their pain.  Possible sources of reinforcement of the pain, whether financial, sympathetic or avoidance-related should be tactfully explored.  We should ask about past significant events, which may resonate with the current situation.  For example, once study found that almost half of women presenting to a GI clinic who had a functional disorder (irritable bowel syndrome, chronic abdominal pain, or nonulcer dyspepsia) had a history of physical or sexual abuse.  Similarly, we should look for family histories of similar pain problems.   Any psychiatric illnesses, such as depression and anxiety, may affect pain, and we should ask about these.    Finally, we should try to understand the patient's beliefs about the pain.  Such beliefs can include beliefs about etiology, such as issues of retribution or blame.  They may also include beliefs about outcome: one can imagine that patients will interpret a pain differently if they think it represents the progression of a serious disease.


Standard instruments generally fall into categories of general psychological measurements and ones that are specifically designed to measure psychological factors in pain patients.  The former are more widely used and accepted, but they may not have been well validated for pain patients.   
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	Besides the subjective pain experience, patients can exhibit predictable behaviors associated with their pain.  These behaviors have the advantage of being readily observable.  They are also reinforced over time--that is, they are learned behaviors.  Most important, they represent potential targets for behavioral intervention.


Assessment of pain behavior is best done through observation, as patients may not even be aware of their behavior.   


One can observe for verbal and nonverbal behavior associated with the pain experience.  Examples of verbal behavior include complaining of pain, or using other vocalizations (e.g.., moaning).  Nonverbal behavior can be general, involving  movement (e.g.., pacing), position, or more specific (e.g.., guarding or rubbing a painful joint).   Though different researchers emphasize particular behaviors as "more valid"  indicators of pain, the behavioral expression of pain is probably very personal. 
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A number of pain scales and instruments have been devised to measure various aspects of pain.  Some of the most familiar scales, such as visual analogue scales, or numerical ratings scales measure the patient’s sensory perception of pain, concentrating on the intensity of the perception.  Other scales, such as the Descriptor Differential Scale and the Pain Perception Profile, broaden the perceptual experience, measuring not only intensity, but the affective component of pain.


Other scales go beyond perceptual qualities, and look at such domains as behavioral aspects of pain, or the impact of pain on a patients life.   These tend to be larger, multidimensional scales.  For example, the American Pain Society’s Patient Outcome Questionnaire looks not only at pain severity, but the patient’s reports of the affect of pain on his life, and the patient’s reports of satisfaction with treatment. Similarly, the Emory Pain Estimate Model looks both at physical dimensions of pain as well as pain associated behaviors. The West Haven-Yale Multidimensional Pain Inventory classifies both physical and psychological variables.  The primary psychological dimension related to the patient’s response to pain, and their ability to cope with it.  Some scales also focus on more interpersonal dimensions, such as the Unmet Analgesic Needs Questionnaire, which investigates a patient’s dissatisfaction with their pain treatment. 
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	The McGill Pain questionnaire combines a number of domains, including affective quality, intensity, location and temporal quality. 
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The Geriatric Pain Assessment is another example, taking information about the intensity, and quality of the pain, some emotional data and objective and functional data. 
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It would be very useful to have objective physical measurements that would correlate well with a patient's subjective pain experience.  The existence of such measures is implied each time we hear a clinician say that "the patient is having pain beyond what can be explained by the physical findings."  Unfortunately, no such statement is justifiable, as the relationship between organic pathology, physiological functioning and pain report is poorly understood.  Any correlations between these objective and subjective factors are weak and difficult to predict. 


Several physiological measures are used in pain evaluations.  Most remain only research tools, but some have clinical value.  Examples include the use electromyography in evaluations of tension headaches and temporomandibular joint syndrome.  In each case, they serve as adjuncts, not substitutes, for the subjective evaluation.
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	Several issues of importance when discussing diagnosis.  First, different ways of categorizing pain will be discussed.  Second, we will consider how pain is dealt with in DSM-IV, and how this differs from preceding volumes.   Of most concern here is the concept of “Somatoform” or “Psychogenic” Pain, and how it is described in DSM.   Other diagnostic approaches, including that used in ICD-10 and by the International Association for the Study of Pain will be discussed as well. 
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	  Pain is usually categorized by its course.  Usually we differentiate whether a pain is acute or chronic. 



	Slide 19
	
[image: image19.emf]Acute Pain

• Not just time

• Clearer association

– Subtypes (ex. Recurrent?)

• “nociceptive pain”


	Acute pain is not only brief, it is usually associated with clear injury or disease.  An example of acute pain is post surgical pain, in which the course of injury is clear, and we can expect the pain to lessen as the surgical wound heals.  A better term might be nociceptive pain, in that the pain has a clear cause, and a relatively clear association between injury and sensation.  Consequently, we usually expect the pain to improve more or less at the same rate as the improvement in the injury. 

  Acute pain can be subdivided by type.  For example, acute recurrent pain describes brief periods of pain interspersed with periods of no pain.  Examples would include migraine headaches or sickle cell anemia. 
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	  Chronic pain is more complicated. Although it is often initially associated with an injury, the association is less clear over time.  Thus, it may persist well beyond the usual length on an injury seems to be “self perpetuating.” 

  We make assumptions about the presumed etiology of chronic pain, based on the clinical description.  Thus, a referred pain that is distributed along the distribution of a nerve is presumed to be neurological in origin (ex. “sciatica”).  We may also infer it from the description: neurologic pains are often described as having a “burning” or “electrical” quality, as opposed to the sharp, stabbing quality of an acute pain. 

  Obviously, chronic pains are described primarily by their course.  These courses can be subdivided.  For example, some types of chronic pain wax and wane (ex. Fibromyalgia), whereas some are likely progressive in concert with a disease process (ex. Cancer pain). 
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The concept of Somatoform Pain


	  It remains debatable whether pain should ever be considered as certainly a psychiatric illness.  Certainly all pain has an emotional component, but when should pain be considered as primarily psychological in etiology?  DSM has wrestled with this problem in the concept of somatoform or psychogenic pain. 
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	  In the original Diagnostic and Statistical Manual of Mental Disorders (DSM-I), published in 1952,  pain was not specifically discussed.  However, there were categories included to describe physical disorders with presumed psychological etiology.  One example was the "psychophysiology disorders," in which persistent states of heightened affect were believed to influence organs and viscera in a direct way, often to the point of structural changes in the organ.  This direct involvement, on a physiological level, differentiated these disorders from the more common psychoneurotic disorders. 

  The psychoneurotic disorders, as described in DSM-I were considered to be primarily anxiety disorders.  The disorder most relevant was “conversion disorder” in which anxiety was unconsciously "converted" into a physical symptom.  Whereas the psychophysiological disorders primarily involved the autonomic system, the conversion disorders were thought to involve primarily organs that were under conscious control (such as the motor system), and to operate in the absence of any organic pathology

   The Diagnostic and Statistical Manual of Mental Disorders, Second Edition (DSM-II, 1968), though making some major changes in its conception of psychiatric disorders, left its approach to mind/body interactions largely unchanged.  Thus, the descriptions of the psychophysiologic disorders and  conversion disorder (now termed "Hysterical neurosis, conversion type") were similar to DSM-I definitions.  Pain was once again not specifically mentioned.  In practice, conversion symptoms usually involved the voluntary nervous system, though the senses could be involved as well.  In the case of the psychophysiologic disorders, pain would not be considered a diagnosis in itself, but rather it would be included among the symptoms affecting a specific organ system (for example, "heartburn" as part of a "psychophysiologic gastrointestinal disorder.").
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DSM-III, (1980) represented a radical change in psychiatry's approach to taxonomy, with the introduction of a categorical system of diagnosis.  The many changes and their implications are beyond the scope of this discussion, but most relevant was its general abandonment of diagnoses that were based on presumed etiologies.  Instead, disorders were defined on objective, phenomenological grounds.


DSM-III specifically included a pain disorder: psychogenic pain disorder.  The main feature of this diagnosis was severe and prolonged pain that occurred either in the absence of any organic pathology, or in excess of what would be expected from physical findings.  Thus, this disorder was largely reserved for patients who had little or no physical basis for pain.   Psychological etiologies were assumed by observing either a temporal relationship between psychological stress and the pain, or some mechanism of clear secondary gain from pain (avoidance of activity, enabling supports otherwise unavailable).  Psychogenic pain disorder was thought to be somewhat different from the more typical somatoform disorders, and many features described  in the "hysterical" disorders (for example, "la belle indifference" or symbolization of the conflict) were considered unusual in psychogenic pain.


DSM-III-R (1987) renamed psychogenic pain as somatoform pain disorder, and, again, it was reserved for pain patients who had little or no organic pathology.  The criteria were simplified: evidence for a psychological etiology was no longer required, and diagnosis primarily based on the basis of the lack of sufficient organic pathology.   As an added criterion, the pain had to be present for at least six months,  thus limiting this diagnoses to patients with chronic pain. 


Implied in the discussion of somatoform pain was the notion of the "pain prone patient."  That is, it was felt that a certain personality type was particularly vulnerable to developing a pain disorder. This personality type was characterized by an early work history, often having physically demanding or tedious jobs, rarely taking time off.  Often, despite their strong work ethic, they received little attention or recognition for their efforts
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	In response to the above and other criticisms, the DSM-IV criteria for pain disorder were dramatically changed.   First, the name of the disorder itself was simplified to Pain Disorder.  In defining the disorder, the role of psychological factors in pain is generalized and broadened,  and the criteria simply require that "psychological factors are judged to have an important role in the onset, severity, exacerbation, or maintenance of the pain." 


Perhaps the most dramatic change in DSM-IV is in the way organic pathology is handled.  For the first time, the presence of a significant medical contribution to pain is allowed.  DSM handles this by creating two categories: Pain Disorder Associated with Psychological Factors and Pain Disorder Association With Both Psychological Factors and a General Medical Condition.  The first category is more akin to DSM-III and -IIIR, with no medical factors thought to be related to the pain.  In the latter category, both psychological factors and a general medication condition “are judged to have important roles in the onset, severity, exacerbation, or maintenance of the pain.”
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An analysis done after the introduction of the DSM III and III-R diagnoses suggested that they were rarely used.  An important reason for this was thought to be the requirement that the clinician determine the etiology of a patient’s pain: essentially to distinguish between physical and psychological pain.   There was little guidance, however, as to how this could be done.  Similarly, there was little guidance on how to determine if pain is “in excess” of physical findings.  The diagnoses perpetuated a dualistic mind-body view of pain. As a result, the diagnosis had little practical value, and did not seem relevant to most of the patients seen in pain clinics, in which both psychological and medical factors appeared to have significant roles.  And, though a compelling formulation, the “pain-prone” patient formulation lack validity, and did not appear relevant to many chronic pain patients. 


Though greatly improved, DSM-IV defined pain disorder still leaves a number of dilemmas.  A strict reading of the disorder continues to suggest a mind-body dichotomy in viewing pain.  Implied in the subcategories of pain with or without medical factors is that pain can be divided on the basis of the relative contribution of psychological and organic factors.  Indeed, in diagnosing Pain Disorder,  the clinician must decide between not only two, but  three categories, as Pain Disorder Associated with a General Medical Condition (in which psychological factors play no significant role) is included as a third, nonpsychiatric, disorder.   In essence, the clinician must determine the relative contributions of mind and body to the presentation of pain.  Little guidance is given in the volume as to how this can be done. 



	Slide 26
	
[image: image26.emf]True psychogenic pain


	

	Slide 27
	
[image: image27.emf]DSM-IV pain tested

• Psychological vs. Psychological+Medical 

Distinction

– No difference on

• Pain measures

• Intensity

• Type

• Level of disability

(Aigner et al, Compr Psychiatry 1999)


	  Informal surveys of the use of this disorder within chronic pain clinics suggest that the philosophical dilemmas posed by the disorder have largely been ignored.  In centers in which psychiatry does not play a significant role, the disorder is rarely used, and alternative diagnostic schemes employing medical terminology are favored.  In centers where psychiatry and psychology do play a role, the disorder is more common.  Primarily used is the subcategory of Pain Disorder Associated with both Psychological Factors and a General Medical Condition.  Superficially, the diagnosis seems reasonable in that most patients generally do have a combination of both psychological and medical factors contributing to their pain.  In fact, as stated by the Subcommittee on Taxonomy of the International Association for the study of Pain, pain is never merely nociception, and  “is always a psychological state.”  Viewed this way, all pain is associated with psychological factors and a general medical condition.  However, by making this diagnosis all inclusive, there is a  risk of  rendering it useless.  In encompassing all pain patients, there seems to be no clear way to distinguish the cases that are of particular psychological concern, and the decision to use a psychiatric diagnosis appears to be a subjective one, dependent on the philosophy of the diagnostician.  There continue to be a paucity of studies examining the validity of Pain Disorder.  Most chronic pain studies continue to use alternative nomenclature.  When they do employ psychiatric disorders, the tendency continues to be the study of comorbid major psychiatric disorders ( such as depression and anxiety) in the setting of chronic pain.   The majority of articles extant examining DSM-IV as an entity tend to be critical of it, noting its continued reliance on mind-body dualism.  Studies examining the utility of DSM-IV Pain Disorder have found little evidence that justified the subtypes proposed.  In fact, available data implies the opposite, and it appears that patients who are placed in either the psychological or psychological plus general medical subtypes of the disorder do not differ on such measures of pain as duration, intensity, or type, nor do they differ on measures of disability.  Other research has questioned the sequestering of  “pure” pain disorder from pain that is associated with other somatoform disorders. 
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Other groups have taken alternative approaches to studying pain. 
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The International Association for the Study of Pain (IASP) [14] suggests the use of a five-axis system for categorizing chronic pain.  The axes are as follows:  I. Anatomical region, II. Organ system, III. Temporal characteristics of pain and pattern of occurrence, IV. Patient’s statement of intensity and time since the onset of pain, and, V. Etiology. 


This system is primarily focused on the physical dimension of pain.  There is room in the system for suggesting a psychological role in pain, specifically in the second and fifth axes. 
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	Psychogenic pain was defined by the IASP as “Pain specifically attributable to the thought process, emotional state, or personality of the patient in the absence of an organic or delusional cause or tension mechanism.”  Such a system hardly seems an improvement, as one is still forced to choose between psychological and physical factors. 
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	.  A classification system, to be truly valid, will have to incorporate the different dimensions of the pain experience. 


One can debate as to what the exact dimensions should be, but, in reviewing the discussion above, there are at least three dimensions of factors in the pain experience: the etiological basis for the pain, the patient’s perception of the pain, and their presentation of the pain experience to others. 
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A number of factors and options should be considered when considering treatment, including those listed on this slide.  These will be covered in the next group of slides. 
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Most patients who seek medical attention for pain will receive medication at some point.  As with all treatments, it is important to follow a clear rationale in using pain medication.  The physician and patient must have mutually understood goals and a plan of what to do when relief is not adequate.


In a sense, the pharmacological options can be roughly divided those with true analgesic potential (by which is here meant as having direct affects on nociceptive pain through direct action on the pain receptors and related pain systems), and other agents that have a more adjunctive role. 
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Among direct acting “true analgesic” the most commonly used are the Non Steriodal Anti-inflammatory Drugs (NSAIDs) and Opioids.  Locally acting agents, such as lidocaine and some topical agents could be included as well though they will not be discussed here in any detail. 
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Mechanism of action. All non-steroidal anti-inflammatory drugs  (NSAID's) inhibit cyclooxygenase.  Cyclooxygenase is an enzyme responsible for the synthesis of prostaglandins.  Prostaglandins are metabolized from arachidonic acid--this process occurs at sites of tissue damage and seems to help sensitize nociceptors to painful stimuli.  Acetaminophen is usually included in this group: though not as potent an anti-inflammatory agent, it has similar analgesic potency to the NSAID's. 


Indications. NSAID's are helpful for treating many types of pain, ranging from minor aches and sprains to bony metastases.  They are the also the treatment of choice in cases in which inflammation plays an important role in the production of pain. 


Side effects.  The most common side effect is gastric irritation.  The decrease in prostaglandin caused by NSAID's decreases gastric mucus and increases gastric acidity.  Acetaminophen is an exception to this.  


Other side effects include salt and fluid retention, platelet inhibition and tinnitus. The drugs are excreted renally, and patients with renal insufficiency may be at risk for toxicity.  NSAID's may decrease renal blood flow and, may cause renal failure.  The latter effect is of most concern in patients who are elderly, volume depleted, taking other nephrotoxic drugs, have preexisting renal impairment, heart failure or hepatic dysfunction.  
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The classic NSAIDs include Aspirin, ibuprofen, and a host of a other similarly acting agent. 


Acetaminophen, though not strictly in that group, shares many of the properties and has similar pain potential.  Important differences include the fact that is has much less anti-inflammatory effect, and also has little effect on platelet function or gastric irritation.  However it Acetaminophen carries the additional hazard of possible liver damage from an overdose. 


Ketorolac (Toradol), which can be given parenterally (IM), and may be more useful in the management of post-operative pain.


COX-2.  Over a decade ago, it became clear that there were isoforms of cyclooxygenase (COX).  COX-1 was believed primarily involved in physiological functioning, such as protecting the gastric lining, whereas COX-2 was involved in inflammatory regulation.  Unfortunately, this is not energy true, and the isoforms are not as selective as one would hope.  Still, the production of COX-2 agents has a likely advantage in having at least less (though not zero) GI effect, and endoscopic studies of celecoxib and other COX-2 inhibitors do suggest that the incidence of stomach ulcerations is lower with these agents than standard NSAIDs. 
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	Opioid Analgesia.  Opioids remain the "gold standard" of pharmacologic treatment for the patient with pain.  


Mechanism of action.  In their action, narcotics mimic the effect of endogenous opioids, the most potent being β endorphin.  All opioids, endogenous and exogenous, bind to specific opioid receptors in the brain and peripheral nervous system.  Most of the opioids bind to the μ receptors.    The potency of opioids is related to their affinity for the receptor.


There are two classes of m receptor, μ1 and μ2.   The first is involved in analgesia, and the second is responsible for respiratory depression.  There is no opioid that can bind only with μ1. Of the other receptors, the most important are δ and κ, which are important in spinal analgesia.


It is important to understand the different relationships a compound may have at the opioid receptor.  Agonists produce their response through receptor binding. Morphine is a prototypic m agonist.  Partial agonists  incompletely bind the receptor, exerting less than maximal effect, even at high concentrations.   Buprenorphine is an example of a partial μ agonist.  Opioids may also have different actions at different receptors--for example, pentazocine is a weak μ receptor agonist, but a strong κ agonist; therefore, it is labeled an agonist-antagonist.  


Side effects. The most common opioid side effects are nausea and sedation.   The most problematic side effect is respiratory depression. This is due to a reduction in brainstem responsiveness to PCO2, and to the depression of pontine and medullary centers (which are involved in the regulation of breathing).  Fortunately, respiratory depression can be reversed by naloxone. When it is necessary to use naloxone, it is best administered in a dilute solution (0.4 mg in 10 ml of saline) slowly given intravenously, titrated against the patient's respiratory rate. Patients receiving this treatment must be closely followed with frequent respiratory rate checks because naloxone has a short half-life, and patients may have to be redosed if taking longer-acting narcotics such as methadone.


Opioids can also cause alterations in mood, tolerance and alertness.  They decrease gastrointestinal peristalsis and increase sphincter tone, causing constipation.  This effect on sphincter tone can also increase effect biliary pressure and urinary retention.  Though rare, opioids can also depress cardiac function and cause bradycardia (though meperidine can cause tachycardia via its antimuscarinic effect).


The incidence and severity of side effects seen with different opioids are probably similar at equianalgesic doses (though meperidine may be an exception).  Thus, changing to a different opioid is less likely to improve side effects, and the clinician should be familiar with the symptomatic treatment of these side effects.  In some cases, such as treating constipation associated with opioids, the prophylactic use of laxatives is often preferred.

ons 
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	An understanding of the different ways to deliver an opioid to a patient is as important as fluency with the different available opioids.  


Oral administration.   Drugs administered into the gastrointestinal tract go through the portal circulation to the liver.  In the liver, opioids are extensively metabolized  ("first-pass" metabolism) to inactive products.  Therefore, most of the oral dose never reaches the target receptor. The amount of active medication that is available after first-pass metabolism varies greatly for different agents, and varies among individuals.  Heroin, for example is completely metabolized orally, whereas 80% of ingested methadone remains available after first-pass metabolism.  Morphine's oral bioavailabity can range from 10% to 65%, making for great variability in an individual's oral dose requirement.  Generally, the oral to parenteral potency ratio for morphine is 1:6 for acute use, and 1:2-3 for chronic use.


Several compounds have sustained release preparations, and pharmaceutical companies have given much attention to the development of these compounds.  In the United States, sustained-release preparations are available for morphine and for oxycodone.  It remains a great challenge to develop agents that will maintain a stable blood level over time.  Factors such as eating and physical activity may also alter a sustained release drug's kinetics. 


Sublingual administration.   Opioids given sublingually are directly absorbed into the systemic circulation, thereby avoiding first-pass metabolism. This route may be particularly useful for individuals who cannot tolerate oral medication because of  nausea and vomiting.  Buprenorphine, a partial agonist, is available in a sublingual preparation. 


Rectal administration.   Like oral administration, substances absorbed rectally undergo first-pass  metabolism.  Suppositories can be useful for patients who cannot swallow, or are likely to vomit after oral administration of the opioid. 


Intramuscular administration.  Though very commonly used, intramuscular administration of opioids is often erratic, and patients may alternate between periods of toxicity and undertreatment. IM injections can be painful, particularly if they must be used continuously.  This method of administration should usually be reserved for the unusual case in which no other method of administration is feasible.  


Subcutaneous administration.  Though used for years, we know surprisingly little about the pharmacokinetics of subcutaneous opioids.  For morphine, the blood levels achieved with subcutaneous administration are probably comparable to intravenous administration. This is not as well understood for other opioids.   This route of administration is becoming more compelling with the development of portable pumps that can deliver continuous infusions. 


Intravenous administration.  Intravenous  (IV) administration remains the most rapid and effective means of delivering opioids to the systemic circulation.  Most commonly, an IV dose is given at regular intervals.  Proper use of this method requires understanding the pharmacokinetics of a drug, to ensure that the blood level does not go below the MEC for that drug. Several newer methods for IV administration are also available: 



Continuous infusion.  This method of IV administration is becoming more popular.   It can be a very efficient way to provide long term pain relief. It should be remembered, however,  that  the blood level of the drug must always be kept above the MEC to continuously provide effective pain relief.  This can be particularly difficult at the beginning of continuous therapy, as a drug requires four to five half-lives to achieve steady state concentration.  Therefore, a loading dose is required before starting continuous infusion.



Patient controlled analgesia (PCA).  In PCA, the patient can decide when to give himself a dose, and the timing between doses.  The physician still decides the particular drug, and dosing and timing limits.  The advantage of such a system is that is acknowledges the subjectivity of a patient's perception, and allows the patient freedom in making some treatment choices.  It also avoids the potential struggles that can occur when a patient must ask someone for each dose.  It has potential disadvantages, however, as patients can be just as likely as physicians to underdose themselves.  Proper patient education in the use of the PCA--for example that they are better off treating their pain at it's onset rather than waiting until it gets very intense--is essential

Transdermal administration.  The delivery of opioids in a transdermal patch offers another method of delivering continuous analgesia.  Currently, fentanyl is available in this formulation.  Fentanyl is a potent, short acting opioid that can be released slowly from the patch.   From skin absorption, the fentanyl enters systemic circulation.  Peak serum concentration begins to level off between 1-2 days after initial administration, and remain relatively constant for three days. The various patches are labeled with the approximate dose delivered per hour.    Because it offers a less cumbersome alternative to continuous IV administration,  it is becoming popular among for use in ambulatory chronic pain patients.


Transnasal.  Theoretically, this may be another practical method of delivering medication into the systemic circulation.  However, only butorphanol--an agonist-antagonist--is available in a nasal spray.  This agent is primarily used for acute headache, and is not recommended for chronic pain. 


Spinal administration.  Direct administration of opioids to receptor sites is possible through intrathecal, epidural and intracerebroventricular administration.  Spinally administered opioids migrate to all areas of the spinal cord, therefore they can be appropriate for many types of pain.  Enthusiasm for this technique is tempered, however, by the occurrence of  severe delayed-onset respiratory depression, which occurs in perhaps 1/1000 patients receiving epidural morphine.
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	Partial agonists and agonist-antagonists are less preferable than pure agonists for pain management, given their weaker binding affinities for the μ receptor.   Agonist-antagonists are especially problematic as they can precipitate withdrawal in patients dependent on opioids.  A number of opioids are also commonly prescribed in combination preparation.
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Apparent differences in potency are more often due to pharmacokinetic differences rather than pharmacodynamic.  That is, all opioids can be made equipotent by adjusting their dose or route of administration.   Thus, the student attempting to better understand the proper use of opioids should  concentrate on understanding the pharmacology of opioids as a class, rather than the intricacies of individual drugs.


Tables such as this can facilitate conversion from one opioid to another, however it should be noted that the information is generally derived from pain relief studies in cancer patients.  Furthermore, time to effect curves often derive from single-dose experiments. 
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All regimens must be individualized to the patient.  It is best to begin with the least potent medication, the simplest dosing regimen and the least invasive route of administration, and to work up from there.  


The World Health Organization  (WHO) has suggested a rational titration of pain medication, called the WHO ladder (shown in this slide like a step).  This step-wise approach was devised for the treatment of cancer pain, but is applicable for many pain situations.  


The first step in the approach is the use of non steroidal anti-inflammatory drugs (NSAID's) for mild to moderate pain.  Adjuvant drugs may also be used at any step.  When pain persists, a low potency opioid  (e.g.., codeine or hydrocodone) should be added to this regimen.   The NSAID should be maintained as it may provide additive analgesia.  Pain that persists despite this regimen should be treated with more potent opioids (for example, morphine, hydromorphone, methadone, fentanyl or levorphanol).  For pain that is moderate to severe at the outset, opioids should be the first choice.


This approach emphasizes the importance of simplicity--both in drug choice and in dose scheduling.  Single agents are more easily titrated, and their side effects are more predictable.  Adjuvants should be added only when indicated.   Several combination preparations have been used, the most famous being "Brompton's cocktail," which is a mixture of morphine, cocaine and a phenothiazine.  Despite anecdotal reports, no study has demonstrated any benefit of such mixtures over using single opioids.  As they can also cause additive side effects, they should not be used.  


Simple dosing, using a knowledge of a drug's pharmacokinetics, is equally important.  To order a short acting agent such as morphine or meperidine to be given every four to six hours betrays an overestimation of the drug's likely length of effect.  Similarly, medications for persistent pain should be treated using scheduled "around the clock" medications, to assure a constant effective blood level.  "As- needed" (i.e. p.r.n.) medication can be added  to the regimen, but should not be used alone, as they can result in erratic levels of medication.  There are a number of other important reasons for preferring scheduled doses over prn medication: scheduled doses based on the half-life of the narcotic prevent the re-emergence of pain;  the dose required to treat re-emergent pain is often larger than what is needed to prevent its recurrence on a fixed schedule; patients on a prn schedule are in a dependent position requiring them to ask for medication, which can create preoccupation with and delays in administration; and elderly and cognitively impaired patients may have difficulty in initiating appropriate requests for medication.


Another issue in the timing of narcotic doses pertains to special procedures. It is important to note whether the patient's pain problem is the result of an intermittent procedure such as debridement, dressing changes, or physical therapy. In such instances, the most important intervention may be to ensure that the patient receives an adequate narcotic dose prior to such an intervention.
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Perhaps most central to the use of opioids is the idea of minimum effective concentration (MEC).  The MEC is a hypothetical plasma concentration below which a drug is  ineffective.  The MEC for an opioid--that is, the plasma level at which analgesia is effective--can vary greatly among different individuals.  Thus, when choosing an opioid dose for a patient, we cannot know what the effective dose will be before we use the drug. The only way to find the proper dose is by titrating until the patient responds to the drug.  Therefore, any table of "recommended doses" can only be a rough guideline for beginning therapy.  Similarly, tables of relative potencies among opioids are rough estimates. 
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The greatest barrier to opiate use is fear of causing addiction.  In understanding this, it is important to distinguish between tolerance, dependence and withdrawal.  Tolerance is the decline in potency of an opioid experienced with continued use, so that higher doses are needed to achieve the same effect.  This is a receptor mediated effect, and common to all opioids.  Physical dependence refers to the development of withdrawal symptoms once a drug is stopped.  Typical symptoms of opioid withdrawal include yawning, diaphoresis, lacrimation, coryza and tachycardia, followed by abdominal cramps, nausea and vomiting.  


Tolerance and dependence are physiological phenomena, and are not the same as addiction.  Addiction is a compulsion to use a drug, usually for its psychic, rather than therapeutic, effects.  Thus, it implies a behavioral problem, with psychological as well as physical dependence.  One can have tolerance or dependence without addiction, and the reverse is true as well.
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Clearly individuals with histories of opiate addiction are at risk of continued addictive use if they are prescribed opioids.  The question remains, however, whether we can cause opioid addiction by administering it to a patient without such history.  In clinical investigations of the question, it appears that iatrogenic addiction is a very rare event.  In a large review of over 11,000 Medicare inpatients who received narcotics, only four cases of iatrogenic narcotic addiction were documented.
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	Adjunctive agents. These agents do not have a direct effect on nociceptive pain, and should not be considered first line agents for acute pain (some would debate this statement when applied to antidepressants—even if their effect is more direct than supposed, however, the time to action would still argue for the above statement).  All have been used to a greater or lesser degree in chronic pain, with some agents being very useful, some less so:

Antidepressants are the most commonly used adjunctive agents.  They have become common in the treatment of certain types of pain. A variety of mechanisms have been suggested to explain their efficacy in pain syndromes.  Monoamine neurotransmitters, such as norepinephrine and serotonin may influence the transmission of pain.  This influence is thought to be a central phenomenon.  However, sympathetic neurons are located near nociceptors, and may play a role in peripheral pain modulation. It remains uncertain whether antidepressants have a primary analgesic effect, or whether they simply relieve pain-associated depression. Some studies find a strong association between simultaneous improvement of both pain and depression.   Other studies show independent effects.  Similarly, some studies suggest that effective analgesic doses for antidepressants are much less than those used for depression; other studies suggest that both disorders require similar doses. 


Antidepressants are most frequently used for neuropathies, such as that caused by diabetes mellitus.  Other studies have shown their usefulness in treating migraine headaches.  Beyond that, there are isolated accounts--usually anecdotal-- of their use in almost every pain  imaginable.    It appears that the best antidepressants for pain treatment are those increase both norepinephrine and serotonin (e.g.., amitriptyline), and in comparisons, amitriptyline and desipramine were superior to fluoxetine, the latter which is no better than placebo in some studies.  Serotonin reuptake inhibitors, however, may have some adjunctive role in pain management and may potentiate morphine analgesia. 


Anticonvulsants.  Anticonvulsants are also used for neuropathic pain.  For example, carbamazepine is considered by some to be the first line treatment for trigeminal neuralgia.   Anticonvulsants may act by suppressing neuronal firing in the area of damaged neurons.  Usually, they are started slowly, and gradually increased in dose to minimize side effects.  Common side effects  include dizziness, ataxia, drowsiness, blurred vision, and gastrointestinal irritation.  Specific organ toxicities also can present a problem: carbamazepine can cause bone marrow suppression, and sodium valproate can cause liver toxicity, and both drugs require blood monitoring. Gabapentin and lamotrigine, though in clinical use, have not yet been extensively studied for pain treatment.

Local analgesics.  Lidocaine and 2-chlorprocaine are used for peripheral neuropathies .  There is some suggestion that patients who describe their neuropathic pain as "constant" are more likely to benefit from these agents, whereas those with episodic pain benefit more from anticonvulsants.  These agents are generally given intravenously, however, oral use of lidocaine derivatives (e.g.., mexiletine and tocainide) has been reported to be useful in some patients.


Another locally acting agent is capsaicin, an alkaloid irritant derived from chili peppers. It is available as a cream (Zostrix) that is applied topically to painful areas.  It appears to work by depleting substance P.  It has been shown to be effective for a number of syndromes, including diabetic neuropathy, osteoarthritis, postherpetic neuralgia and psoriasis. 

Antihistamines.  Hydroxyzine is most often used among the antihistamines for pain control.  The use of hydroxyzine in combination with meperidine is so common that it is surprisingly how little data exists to justify this practice.  Antihistamines are probably weakly analgesic, but they are quite inconsistent in their ability to potentiate the analgesic effects of opioids.  Moreover, they are probably much more effective at potentiating opioid side effects, such as sedation and confusion.  They may have some use in modulating the anxiety caused by pain, but are unlikely to be preferable to other available agents. 

Antipsychotics.  Though rarely used as single agents, antipyschotics are thought to potentiate the action of opioids.  Most of the support for this is anecdotal.  The phenothiazines are most often used.  Haloperidol has also been used as an antiemetic, and to decrease opioid-associated confusion.  Protracted use of these agents must be balanced against the risk of tardive dyskinesia.

Benzodiazepines do not appear to have any analgesic properties.  They may, however, modify the affective experience of pain.  They also act as muscle relaxants, which can be useful in musculoskeletal pain. 

Stimulants.  Stimulants include the amphetamines, caffeine and cocaine.  All act as sympathomimetics and they can potentiate the action of opiates.  It is not clear whether this effect is long- or short-term.  Amphetamines have been combined with opiates, and caffeine has been used to potentiate NSAID's.  An advantage of stimulants is that they often act quickly, and their efficacy can often be judged after only a few days.

Cannabinoids.  States continue to debate the medical use of marijuana.  Cannabinoids do appear to have some analgesic effect.  This effect  is probably mediated by non-opioid receptors, which may argue for an adjunctive role in pain management.  The side effects associated with marijuana (dysphoria, drowsiness, hypotension and bradycardia) probably outweigh possible benefits.  Whether other cannabinoids (such as the orally available synthetic cannabinoid dronabinol) offer similar benefits while reducing the ill effects is a matter worthy of investigation. 

Placebos.  Occasionally a clinician will administer placebo pills or injections when they are skeptical of the patient's pain.  We believe that any attempt to deceive a patient is always inappropriate.  Furthermore, the fact that a patient responds to a placebo analgesic does not prove that the pain was "in their head." The placebo response is a very real phenomenon, and 30 to 40% of the population are placebo responders, even in the presence of severe disease. 
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	Cutaneous Stimulation.  This involves the application of heat, cold, or mechanical pressure to a superficial area.  Heat may decrease pain through vasodilation and by decreasing joint stiffness.  Cold causes vasoconstriction and local hyperesthesia, which reduces inflammation in an affected area.    Mechanical pressure is typified by massage, which can relax muscular aches.  

Electrical Stimulation.   The rationale for electrical stimulation to modulate pain is based on the gate theory of pain.  Here, and electrical charge excites large peripheral fibers and other nociceptive information is blocked in the process.   Transcutaneous Electrical Nerve Stimulation (TENS) uses low-intensity stimulation of muscle and skin in a particular segmental distribution.  Dorsal Column Stimulation uses a high-frequency current over the dorsal spinal cord and has been useful in deafferentation pain syndromes.  Electrical stimulation is used both solely and in combination with other treatments.  

Acupuncture.  Theoretically, acupuncture analgesia is very similar to electrical stimulation, except that manual stimulation is used.  The stimulation is produced through rotation of small needles at certain body sites. The resulting sensation (teh chi) confers not only local analgesia, but also a more generalized phenomenon.  This generalized effects may result from stimulation of chemical modulators. 

Exercise.  In cases of acute pain, immobilization is often needed.  Prolonged immobilization, however, can cause joint contractures, muscle atrophy and cardiovascular deconditioning, and it should be avoided whenever possible.  Appropriate exercises depend on the specific injury or pathology, and can range from passive motion and positional change to weight bearing exercises and aerobic conditioning.  
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Neural Blockade.  Typically, nerve transmission to an area is blocked through injection of an agent. The injection sites can be around the peripheral nerves, the somatic plexuses and at the dorsal roots.  Short acting agents (e.g.., lidocaine) can be used for acute pain, whereas more permanent blockade (e.g.., alcohol) is used for chronic pain.  In the latter case, diagnostic blocks are done first, in which short acting agents can help localize the pain pathway.   


Surgical lesions can also be used to permanently block a pain pathway. Side effects of this treatment mainly result from the fact that it is not possible to isolate the pain fibers.  Therefore, other motor and sensory information may be lost as well.


The efficacy of treatment is unpredictable, and neuronal block is often unreliable in chronic pain situations.  When weighing the above side effects against a questionable benefit, permanent neuronal block is not usually appropriate in chronic pain situations.  It is also not appropriate for non-nociceptive pain, such as neuropathic pain.  Neurodestructive techniques sometimes worsen neuropathic pain.  Such techniques may be appropriate in cases where the life expectancy is short.  Even then, it should only be considered when other approaches to pain management have been exhausted.
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	Psychoeducation.  Properly educating a patient about pain treatment can help make them an active participant in their own pain management.  Education can lessen potential misunderstandings about pain treatment.  For example, patients may fear that if they ask for too much pain medication, they may become addicted.  Similarly, patients often believe that they should avoid asking for pain medication until they can no longer bear their pain.  Proper education can allay their fears about addiction, and help them understand that their pain is probably better prevented early than when it reaches peak intensity. 

Hypnosis.  We have known for over a century that hypnosis can help treat pain.  It remains, however, an underused option for pain management.  Hypnosis works through a combination of effects, including relaxation, distraction and perceptual alteration.  Clearly muscle relaxation and distraction (i.e., with other competing sensations) can be helpful in modulating the pain response.  We are most intrigued, however, by hypnosis' ability to alter perceptions--this seems to give hypnosis an almost mystical quality.  The phenomenon is hardly mystical.  Most individuals can learn to alter their sensations somewhat, and this ability improves with practice.  Typically, an individual will receive the suggestion that the pain sensation is another sensation, such as a sense of warmth.  An advantage of hypnosis is that, with training, patients can learn to hypnotize themselves. 

Behavioral treatment of pain.  Is discussed on the next slide. 


Unlike pharmacological treatments, psychological treatments clearly require a great deal of time and motivation.  There is a significant rate of nonresponse in many studies.  A good predictor of response, however, may be one's motivation to persevere with treatment.  
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	Behavioral treatments for pain are derived from learning theory, in which most behavior is assumed to be learned.  For pain treatment, the focus is on the behavior associated with the pain experience, or "pain behavior."   The goal of treatment  is to decrease the factors that are encouraging or "reinforcing" such behavior.  A simple example is on hospital wards, where the staff pay more attention to patients with problems, thus reinforcing the behavior.


Furthermore, it is assumed that potential responses to situations, such as reacting with anxiety, may result in pain.  In this sense pain may be a "conditioned response" to a variety of circumstances.  Several behavioral techniques are used to approach these problems.


Relaxation training. A simple behavioral technique, this involves teaching patients to  systematically relax each of their muscle groups.  This can be useful in a variety of pain conditions, particularly where tension may play a role (e.g.., tension headaches).   Usually patients are also taught to imagine a pleasant scene.  With practice, the patient can perform this technique without assistance.  


Biofeedback.  In biofeedback, imperceptible physiological responses are amplified and made accessible.  Once made aware of these responses, an individual can attempt to modify them.  For example, a patient  with tensions headaches might hear an audible electromyogram, representing the frequency of muscle contractions in selected muscle groups, and then learn to reduce such contractions.  


Cognitive behavior therapy.  In cognitive behavior therapy, the focus is on both pain behavior and the conscious thoughts that influence such behavior.  Typically, the therapist thoroughly explores all aspects of the pain experience: thoughts and feelings preceding, accompanying and following the experience. The goal is less one of eliminating pain, and more of lessening the disability associated with the pain.  Given the complexity of the pain experience and biopsychosocial interactions, it is not unusual for patients to perceive some lessening in pain intensity as well. 
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	Multidisciplinary Pain Rehabilitation. Perhaps the best treatment for chronic pain can only be given by a multidisciplinary group.  This approach is in contrast to the traditional medical system, in which different consultants act in relative isolation from each other and the primary medical doctor.  A multidisciplinary rehabilitation program employs professionals from various disciplines working in tandem.  Usually, the goals of treatment are multiple as well, simultaneously including decreasing pain intensity, increasing  activity level, decreasing medication use, and decreasing use of medical services.  Such a program is expensive, although it may be cost-effective when compared with traditional medical/surgical interventions and diagnostic procedures.  Unfortunately, studies proving such cost-effectiveness are preliminary, and use small numbers of participants.  
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The relationship between pain and depression is complicated, and both can reciprocally affect the other.  In experimental conditions, subjects who are depressed have a lower threshold for pain.  In clinical situations, patients with depression may have a poorer response to analgesics.  Also, pain can cause depression.


Pain and anxiety are also closely linked.  In both clinical and experimental settings, the two correlate highly.  The question ultimately arises about whether this represents a "mislabeling  phenomenon" in which an individual cannot distinguish pain from anxiety. Some studies suggest a classical conditioning model in which pain becomes paired with anxiety.  Anxiety can worsen pain, both through psychological (worsening the context of the pain) and physical mechanisms (though, for example, increased muscle tension).   


The clinician often confronts a situation involving the ``chicken or the egg'' dilemma in which it can be difficult to sort out whether the pain is the cause of the anxiety/depression or vice versa. It is usually not productive to try to definitively sort out this dilemma. Instead, the consultant should identify signs and symptoms of significant anxiety/depression and explain to the patient (and staff) that anxiety/depression and pain often coexist in a feedback loop in which they reinforce each other. The clinical strategy is to intervene in both areas. Treat the physical basis for the pain as aggressively as possible, and simultaneously address the anxiety/depression
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In situations involving pain treatment in the narcotic addict, it is often helpful to keep the management of the addiction separate from the management of the pain. For example, the patient's underlying narcotic addiction can be managed with methadone. Most street addicts can be adequately managed on an oral dose of methadone between 20 and 40 mg/day (or an IM dose between 10 and 20 mg/day). With methadone used for maintenance of the underlying addiction, the pain can then be treated as a separate issue, using a different narcotic at doses 50% greater than normal.
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	So why should the psychiatrist get involved in pain management?
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The psychiatrist can be helpful in a number of ways.  Usually, psychiatrists are called in around “conceptual crises” in which the patient is seen as a “problem”.  They may be felt to be simply drug seeking, or they clinicians may have decided that the pain is “just in the patient’s head.”  Even in the face of clear physical pathology, we often see the complaint that the pain is “out of proportion for the pathology.” 


In addressing a pain problem, the consultant should always try to decide, ``Does this presumed acute pain management problem actually represent a chronic pain syndrome?''  It is not unusual for a psychiatric consultation to be requested for a patient whose pain problem has exhausted other providers. Such situations are common with low back pain patients admitted for a myelogram that is read as questionable or negative or with chronic abdominal pain patients with multiple surgeries and ``million-dollar'' workups. Medical patients and providers are used to thinking of pain in terms of an acute paradigm (i.e., ``What can be done now?''). They often overlook the broader picture and can miss the fact that what they are dealing with is better conceptualized as a chronic pain syndrome. Instead of more diagnostic testing or battles over dose or drug, a shift in management philosophy is required.  This is an area in which the psychiatrist can be helpful, in offering a broader perspective of the patient. 




	Slide 56
	
Thus, often our usefulness is the opposite of what might be intended.  Often we are asked in because the clinician has already decided that the pain is all or primarily psychogenic.  This often leaves us as the patient’s only advocate as we try to convince our colleagues to view the case in a broader, biopsychosocial perspective. 
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Assessment: Objective Indicators

		Ex. Electromyography



“Well, Phil, after years of vague complaints and imaginary ailments, we finally have something to work with.”



	It would be very useful to have objective physical measurements that would correlate well with a patient's subjective pain experience.  The existence of such measures is implied each time we hear a clinician say that "the patient is having pain beyond what can be explained by the physical findings."  Unfortunately, no such statement is justifiable, as the relationship between organic pathology, physiological functioning and pain report is poorly understood.  Any correlations between these objective and subjective factors are weak and difficult to predict. 

	Several physiological measures are used in pain evaluations.  Most remain only research tools, but some have clinical value.  Examples include the use electromyography in evaluations of tension headaches and temporomandibular joint syndrome.  In each case, they serve as adjuncts, not substitutes, for the subjective evaluation.







“Well, Phil, after years of vague complaints and imaginary
ailments, we finally have something to work with.”
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Treatment of Pain
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Combination Opioid/NSAIDs

*caffeine     † butalbital      ‡agonist-antagonist



		Narcotic		+Acet		+ASA		+Ibu

		Dihydrocodone		DHC plus*

		Propoxyphene		Darvocet,
Wyegesic

		Codeine		Tylenol w/ Codeine #2-4, Fiorecet*†		Fiorinal*†


		Hydrocodone		Vicodin, Hydrocet, Lorcet, Lortab, Zydone		Vicoprofen

		Oxycodone		Percocet, Tylox		Percodan

		Pentazocine‡		Talacen































Partial agonists and agonist-antagonists are less preferable than pure agonists for pain management, given their weaker binding affinities for the μ receptor.   Agonist-antagonists are especially problematic as they can precipitate withdrawal in patients dependent on opioids.  A number of opioids are also commonly prescribed in combination preparation.
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Concerns

		Tolerance 

		Dependence

		Addiction





	The greatest barrier to opiate use is fear of causing addiction.  In understanding this, it is important to distinguish between tolerance, dependence and withdrawal.  Tolerance is the decline in potency of an opioid experienced with continued use, so that higher doses are needed to achieve the same effect.  This is a receptor mediated effect, and common to all opioids.  Physical dependence refers to the development of withdrawal symptoms once a drug is stopped.  Typical symptoms of opioid withdrawal include yawning, diaphoresis, lacrimation, coryza and tachycardia, followed by abdominal cramps, nausea and vomiting.  

	Tolerance and dependence are physiological phenomena, and are not the same as addiction.  Addiction is a compulsion to use a drug, usually for its psychic, rather than therapeutic, effects.  Thus, it implies a behavioral problem, with psychological as well as physical dependence.  One can have tolerance or dependence without addiction, and the reverse is true as well.







LI STEN, FELLAT BERORE Yol G0 BLOWNG
THAT THING IN PUBLIC, YOU BETTER
KNOW WHAT YOUIKE SAYING

AND Yo SURE AS HECK

BETTER MEAN 1T//
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Surgical Treatments

		Neural Blockade

		Surgical lesions

		Limitations





	Neural Blockade.  Typically, nerve transmission to an area is blocked through injection of an agent. The injection sites can be around the peripheral nerves, the somatic plexuses and at the dorsal roots.  Short acting agents (e.g.., lidocaine) can be used for acute pain, whereas more permanent blockade (e.g.., alcohol) is used for chronic pain.  In the latter case, diagnostic blocks are done first, in which short acting agents can help localize the pain pathway.   

	Surgical lesions can also be used to permanently block a pain pathway. Side effects of this treatment mainly result from the fact that it is not possible to isolate the pain fibers.  Therefore, other motor and sensory information may be lost as well.

	The efficacy of treatment is unpredictable, and neuronal block is often unreliable in chronic pain situations.  When weighing the above side effects against a questionable benefit, permanent neuronal block is not usually appropriate in chronic pain situations.  It is also not appropriate for non-nociceptive pain, such as neuropathic pain.  Neurodestructive techniques sometimes worsen neuropathic pain.  Such techniques may be appropriate in cases where the life expectancy is short.  Even then, it should only be considered when other approaches to pain management have been exhausted.
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Behav Txs

		Relaxation

		Biofeedback

		CBT

		Focus

		Goals





Behavioral treatments for pain are derived from learning theory, in which most behavior is assumed to be learned.  For pain treatment, the focus is on the behavior associated with the pain experience, or "pain behavior."   The goal of treatment  is to decrease the factors that are encouraging or "reinforcing" such behavior.  A simple example is on hospital wards, where the staff pay more attention to patients with problems, thus reinforcing the behavior.

	Furthermore, it is assumed that potential responses to situations, such as reacting with anxiety, may result in pain.  In this sense pain may be a "conditioned response" to a variety of circumstances.  Several behavioral techniques are used to approach these problems.

	

	Relaxation training. A simple behavioral technique, this involves teaching patients to  systematically relax each of their muscle groups.  This can be useful in a variety of pain conditions, particularly where tension may play a role (e.g.., tension headaches).   Usually patients are also taught to imagine a pleasant scene.  With practice, the patient can perform this technique without assistance.  

	Biofeedback.  In biofeedback, imperceptible physiological responses are amplified and made accessible.  Once made aware of these responses, an individual can attempt to modify them.  For example, a patient  with tensions headaches might hear an audible electromyogram, representing the frequency of muscle contractions in selected muscle groups, and then learn to reduce such contractions.  

	Cognitive behavior therapy.  In cognitive behavior therapy, the focus is on both pain behavior and the conscious thoughts that influence such behavior.  Typically, the therapist thoroughly explores all aspects of the pain experience: thoughts and feelings preceding, accompanying and following the experience. The goal is less one of eliminating pain, and more of lessening the disability associated with the pain.  Given the complexity of the pain experience and biopsychosocial interactions, it is not unusual for patients to perceive some lessening in pain intensity as well. 
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Comorbid Problems

		Depression

		Anxiety





	The relationship between pain and depression is complicated, and both can reciprocally affect the other.  In experimental conditions, subjects who are depressed have a lower threshold for pain.  In clinical situations, patients with depression may have a poorer response to analgesics.  Also, pain can cause depression.

	Pain and anxiety are also closely linked.  In both clinical and experimental settings, the two correlate highly.  The question ultimately arises about whether this represents a "mislabeling  phenomenon" in which an individual cannot distinguish pain from anxiety. Some studies suggest a classical conditioning model in which pain becomes paired with anxiety.  Anxiety can worsen pain, both through psychological (worsening the context of the pain) and physical mechanisms (though, for example, increased muscle tension).   

	The clinician often confronts a situation involving the ``chicken or the egg'' dilemma in which it can be difficult to sort out whether the pain is the cause of the anxiety/depression or vice versa. It is usually not productive to try to definitively sort out this dilemma. Instead, the consultant should identify signs and symptoms of significant anxiety/depression and explain to the patient (and staff) that anxiety/depression and pain often coexist in a feedback loop in which they reinforce each other. The clinical strategy is to intervene in both areas. Treat the physical basis for the pain as aggressively as possible, and simultaneously address the anxiety/depression
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Role of Psychiatrist in Pain Mgmt



So why should the psychiatrist get involved in pain management?
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Role of C/L Psychiatrist in Pain Eval



		“Problem Patient”

		“Drug Seeker”

		“Just in their heads”

		“Pain out of proportion…”







	The psychiatrist can be helpful in a number of ways.  Usually, psychiatrists are called in around “conceptual crises” in which the patient is seen as a “problem”.  They may be felt to be simply drug seeking, or they clinicians may have decided that the pain is “just in the patient’s head.”  Even in the face of clear physical pathology, we often see the complaint that the pain is “out of proportion for the pathology.” 

	In addressing a pain problem, the consultant should always try to decide, ``Does this presumed acute pain management problem actually represent a chronic pain syndrome?''  It is not unusual for a psychiatric consultation to be requested for a patient whose pain problem has exhausted other providers. Such situations are common with low back pain patients admitted for a myelogram that is read as questionable or negative or with chronic abdominal pain patients with multiple surgeries and ``million-dollar'' workups. Medical patients and providers are used to thinking of pain in terms of an acute paradigm (i.e., ``What can be done now?''). They often overlook the broader picture and can miss the fact that what they are dealing with is better conceptualized as a chronic pain syndrome. Instead of more diagnostic testing or battles over dose or drug, a shift in management philosophy is required.  This is an area in which the psychiatrist can be helpful, in offering a broader perspective of the patient. 	
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Problems of dual diagnosis







	In situations involving pain treatment in the narcotic addict, it is often helpful to keep the management of the addiction separate from the management of the pain. For example, the patient's underlying narcotic addiction can be managed with methadone. Most street addicts can be adequately managed on an oral dose of methadone between 20 and 40 mg/day (or an IM dose between 10 and 20 mg/day). With methadone used for maintenance of the underlying addiction, the pain can then be treated as a separate issue, using a different narcotic at doses 50% greater than normal.
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Multidisciplinary Pain Treatment

		Different levels

		Features included





Multidisciplinary Pain Rehabilitation. Perhaps the best treatment for chronic pain can only be given by a multidisciplinary group.  This approach is in contrast to the traditional medical system, in which different consultants act in relative isolation from each other and the primary medical doctor.  A multidisciplinary rehabilitation program employs professionals from various disciplines working in tandem.  Usually, the goals of treatment are multiple as well, simultaneously including decreasing pain intensity, increasing  activity level, decreasing medication use, and decreasing use of medical services.  Such a program is expensive, although it may be cost-effective when compared with traditional medical/surgical interventions and diagnostic procedures.  Unfortunately, studies proving such cost-effectiveness are preliminary, and use small numbers of participants.  
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Psychological Treatments

		Psychoeducation

		Hypnosis

		Behavioral Treatments





Psychoeducation.  Properly educating a patient about pain treatment can help make them an active participant in their own pain management.  Education can lessen potential misunderstandings about pain treatment.  For example, patients may fear that if they ask for too much pain medication, they may become addicted.  Similarly, patients often believe that they should avoid asking for pain medication until they can no longer bear their pain.  Proper education can allay their fears about addiction, and help them understand that their pain is probably better prevented early than when it reaches peak intensity. 



Hypnosis.  We have known for over a century that hypnosis can help treat pain.  It remains, however, an underused option for pain management.  Hypnosis works through a combination of effects, including relaxation, distraction and perceptual alteration.  Clearly muscle relaxation and distraction (i.e., with other competing sensations) can be helpful in modulating the pain response.  We are most intrigued, however, by hypnosis' ability to alter perceptions--this seems to give hypnosis an almost mystical quality.  The phenomenon is hardly mystical.  Most individuals can learn to alter their sensations somewhat, and this ability improves with practice.  Typically, an individual will receive the suggestion that the pain sensation is another sensation, such as a sense of warmth.  An advantage of hypnosis is that, with training, patients can learn to hypnotize themselves. 



Behavioral treatment of pain.  Is discussed on the next slide. 



	Unlike pharmacological treatments, psychological treatments clearly require a great deal of time and motivation.  There is a significant rate of nonresponse in many studies.  A good predictor of response, however, may be one's motivation to persevere with treatment.  
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Adjunctive and other meds

		Antidepressant

		Anticonvulsants

		Local Analgesics

		Antihistamines

		Antipsychotics





		Benzodiazepines

		Stimulants

		Cannabinoids

		Placebos





Adjunctive agents. These agents do not have a direct effect on nociceptive pain, and should not be considered first line agents for acute pain (some would debate this statement when applied to antidepressants—even if their effect is more direct than supposed, however, the time to action would still argue for the above statement).  All have been used to a greater or lesser degree in chronic pain, with some agents being very useful, some less so:



Antidepressants are the most commonly used adjunctive agents.  They have become common in the treatment of certain types of pain. A variety of mechanisms have been suggested to explain their efficacy in pain syndromes.  Monoamine neurotransmitters, such as norepinephrine and serotonin may influence the transmission of pain.  This influence is thought to be a central phenomenon.  However, sympathetic neurons are located near nociceptors, and may play a role in peripheral pain modulation. It remains uncertain whether antidepressants have a primary analgesic effect, or whether they simply relieve pain-associated depression. Some studies find a strong association between simultaneous improvement of both pain and depression.   Other studies show independent effects.  Similarly, some studies suggest that effective analgesic doses for antidepressants are much less than those used for depression; other studies suggest that both disorders require similar doses. 

	Antidepressants are most frequently used for neuropathies, such as that caused by diabetes mellitus.  Other studies have shown their usefulness in treating migraine headaches.  Beyond that, there are isolated accounts--usually anecdotal-- of their use in almost every pain  imaginable.    It appears that the best antidepressants for pain treatment are those increase both norepinephrine and serotonin (e.g.., amitriptyline), and in comparisons, amitriptyline and desipramine were superior to fluoxetine, the latter which is no better than placebo in some studies.  Serotonin reuptake inhibitors, however, may have some adjunctive role in pain management and may potentiate morphine analgesia. 	



Anticonvulsants.  Anticonvulsants are also used for neuropathic pain.  For example, carbamazepine is considered by some to be the first line treatment for trigeminal neuralgia.   Anticonvulsants may act by suppressing neuronal firing in the area of damaged neurons.  Usually, they are started slowly, and gradually increased in dose to minimize side effects.  Common side effects  include dizziness, ataxia, drowsiness, blurred vision, and gastrointestinal irritation.  Specific organ toxicities also can present a problem: carbamazepine can cause bone marrow suppression, and sodium valproate can cause liver toxicity, and both drugs require blood monitoring. Gabapentin and lamotrigine, though in clinical use, have not yet been extensively studied for pain treatment.



Local analgesics.  Lidocaine and 2-chlorprocaine are used for peripheral neuropathies .  There is some suggestion that patients who describe their neuropathic pain as "constant" are more likely to benefit from these agents, whereas those with episodic pain benefit more from anticonvulsants.  These agents are generally given intravenously, however, oral use of lidocaine derivatives (e.g.., mexiletine and tocainide) has been reported to be useful in some patients.

	Another locally acting agent is capsaicin, an alkaloid irritant derived from chili peppers. It is available as a cream (Zostrix) that is applied topically to painful areas.  It appears to work by depleting substance P.  It has been shown to be effective for a number of syndromes, including diabetic neuropathy, osteoarthritis, postherpetic neuralgia and psoriasis. 



Antihistamines.  Hydroxyzine is most often used among the antihistamines for pain control.  The use of hydroxyzine in combination with meperidine is so common that it is surprisingly how little data exists to justify this practice.  Antihistamines are probably weakly analgesic, but they are quite inconsistent in their ability to potentiate the analgesic effects of opioids.  Moreover, they are probably much more effective at potentiating opioid side effects, such as sedation and confusion.  They may have some use in modulating the anxiety caused by pain, but are unlikely to be preferable to other available agents. 



Antipsychotics.  Though rarely used as single agents, antipyschotics are thought to potentiate the action of opioids.  Most of the support for this is anecdotal.  The phenothiazines are most often used.  Haloperidol has also been used as an antiemetic, and to decrease opioid-associated confusion.  Protracted use of these agents must be balanced against the risk of tardive dyskinesia.



Benzodiazepines do not appear to have any analgesic properties.  They may, however, modify the affective experience of pain.  They also act as muscle relaxants, which can be useful in musculoskeletal pain. 

 

Stimulants.  Stimulants include the amphetamines, caffeine and cocaine.  All act as sympathomimetics and they can potentiate the action of opiates.  It is not clear whether this effect is long- or short-term.  Amphetamines have been combined with opiates, and caffeine has been used to potentiate NSAID's.  An advantage of stimulants is that they often act quickly, and their efficacy can often be judged after only a few days.



Cannabinoids.  States continue to debate the medical use of marijuana.  Cannabinoids do appear to have some analgesic effect.  This effect  is probably mediated by non-opioid receptors, which may argue for an adjunctive role in pain management.  The side effects associated with marijuana (dysphoria, drowsiness, hypotension and bradycardia) probably outweigh possible benefits.  Whether other cannabinoids (such as the orally available synthetic cannabinoid dronabinol) offer similar benefits while reducing the ill effects is a matter worthy of investigation. 



Placebos.  Occasionally a clinician will administer placebo pills or injections when they are skeptical of the patient's pain.  We believe that any attempt to deceive a patient is always inappropriate.  Furthermore, the fact that a patient responds to a placebo analgesic does not prove that the pain was "in their head." The placebo response is a very real phenomenon, and 30 to 40% of the population are placebo responders, even in the presence of severe disease. 
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Nonsurgical treatments

		Cutaneous Stimulation

		Electrical Stimulation

		Acupuncture

		Exercise





Cutaneous Stimulation.  This involves the application of heat, cold, or mechanical pressure to a superficial area.  Heat may decrease pain through vasodilation and by decreasing joint stiffness.  Cold causes vasoconstriction and local hyperesthesia, which reduces inflammation in an affected area.    Mechanical pressure is typified by massage, which can relax muscular aches.  



Electrical Stimulation.   The rationale for electrical stimulation to modulate pain is based on the gate theory of pain.  Here, and electrical charge excites large peripheral fibers and other nociceptive information is blocked in the process.   Transcutaneous Electrical Nerve Stimulation (TENS) uses low-intensity stimulation of muscle and skin in a particular segmental distribution.  Dorsal Column Stimulation uses a high-frequency current over the dorsal spinal cord and has been useful in deafferentation pain syndromes.  Electrical stimulation is used both solely and in combination with other treatments.  



Acupuncture.  Theoretically, acupuncture analgesia is very similar to electrical stimulation, except that manual stimulation is used.  The stimulation is produced through rotation of small needles at certain body sites. The resulting sensation (teh chi) confers not only local analgesia, but also a more generalized phenomenon.  This generalized effects may result from stimulation of chemical modulators. 



Exercise.  In cases of acute pain, immobilization is often needed.  Prolonged immobilization, however, can cause joint contractures, muscle atrophy and cardiovascular deconditioning, and it should be avoided whenever possible.  Appropriate exercises depend on the specific injury or pathology, and can range from passive motion and positional change to weight bearing exercises and aerobic conditioning.  
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Overvalued Concerns

		Addication

		Overdose and death

		Discipline



“Damn! I suppose this means another malpractice suit.!”



	Clearly individuals with histories of opiate addiction are at risk of continued addictive use if they are prescribed opioids.  The question remains, however, whether we can cause opioid addiction by administering it to a patient without such history.  In clinical investigations of the question, it appears that iatrogenic addiction is a very rare event.  In a large review of over 11,000 Medicare inpatients who received narcotics, only four cases of iatrogenic narcotic addiction were documented.







“Damn! | suppose this means another
malpractice suit!”
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Treatment Approach







	All regimens must be individualized to the patient.  It is best to begin with the least potent medication, the simplest dosing regimen and the least invasive route of administration, and to work up from there.  

	The World Health Organization  (WHO) has suggested a rational titration of pain medication, called the WHO ladder (shown in this slide like a step).  This step-wise approach was devised for the treatment of cancer pain, but is applicable for many pain situations.  

	The first step in the approach is the use of non steroidal anti-inflammatory drugs (NSAID's) for mild to moderate pain.  Adjuvant drugs may also be used at any step.  When pain persists, a low potency opioid  (e.g.., codeine or hydrocodone) should be added to this regimen.   The NSAID should be maintained as it may provide additive analgesia.  Pain that persists despite this regimen should be treated with more potent opioids (for example, morphine, hydromorphone, methadone, fentanyl or levorphanol).  For pain that is moderate to severe at the outset, opioids should be the first choice.

	This approach emphasizes the importance of simplicity--both in drug choice and in dose scheduling.  Single agents are more easily titrated, and their side effects are more predictable.  Adjuvants should be added only when indicated.   Several combination preparations have been used, the most famous being "Brompton's cocktail," which is a mixture of morphine, cocaine and a phenothiazine.  Despite anecdotal reports, no study has demonstrated any benefit of such mixtures over using single opioids.  As they can also cause additive side effects, they should not be used.  

	Simple dosing, using a knowledge of a drug's pharmacokinetics, is equally important.  To order a short acting agent such as morphine or meperidine to be given every four to six hours betrays an overestimation of the drug's likely length of effect.  Similarly, medications for persistent pain should be treated using scheduled "around the clock" medications, to assure a constant effective blood level.  "As- needed" (i.e. p.r.n.) medication can be added  to the regimen, but should not be used alone, as they can result in erratic levels of medication.  There are a number of other important reasons for preferring scheduled doses over prn medication: scheduled doses based on the half-life of the narcotic prevent the re-emergence of pain;  the dose required to treat re-emergent pain is often larger than what is needed to prevent its recurrence on a fixed schedule; patients on a prn schedule are in a dependent position requiring them to ask for medication, which can create preoccupation with and delays in administration; and elderly and cognitively impaired patients may have difficulty in initiating appropriate requests for medication.

	Another issue in the timing of narcotic doses pertains to special procedures. It is important to note whether the patient's pain problem is the result of an intermittent procedure such as debridement, dressing changes, or physical therapy. In such instances, the most important intervention may be to ensure that the patient receives an adequate narcotic dose prior to such an intervention.
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Treatment Approach

		MEC

		Role of pharmacokinetic

		Toxicity

		Slow-release preps





	Perhaps most central to the use of opioids is the idea of minimum effective concentration (MEC).  The MEC is a hypothetical plasma concentration below which a drug is  ineffective.  The MEC for an opioid--that is, the plasma level at which analgesia is effective--can vary greatly among different individuals.  Thus, when choosing an opioid dose for a patient, we cannot know what the effective dose will be before we use the drug. The only way to find the proper dose is by titrating until the patient responds to the drug.  Therefore, any table of "recommended doses" can only be a rough guideline for beginning therapy.  Similarly, tables of relative potencies among opioids are rough estimates. 
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Relative Potency



	Apparent differences in potency are more often due to pharmacokinetic differences rather than pharmacodynamic.  That is, all opioids can be made equipotent by adjusting their dose or route of administration.   Thus, the student attempting to better understand the proper use of opioids should  concentrate on understanding the pharmacology of opioids as a class, rather than the intricacies of individual drugs.

	Tables such as this can facilitate conversion from one opioid to another, however it should be noted that the information is generally derived from pain relief studies in cancer patients.  Furthermore, time to effect curves often derive from single-dose experiments. 
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NSAIDS

		Mechanism

		Indication

		Side effects





	Mechanism of action. All non-steroidal anti-inflammatory drugs  (NSAID's) inhibit cyclooxygenase.  Cyclooxygenase is an enzyme responsible for the synthesis of prostaglandins.  Prostaglandins are metabolized from arachidonic acid--this process occurs at sites of tissue damage and seems to help sensitize nociceptors to painful stimuli.  Acetaminophen is usually included in this group: though not as potent an anti-inflammatory agent, it has similar analgesic potency to the NSAID's. 

	Indications. NSAID's are helpful for treating many types of pain, ranging from minor aches and sprains to bony metastases.  They are the also the treatment of choice in cases in which inflammation plays an important role in the production of pain. 

	Side effects.  The most common side effect is gastric irritation.  The decrease in prostaglandin caused by NSAID's decreases gastric mucus and increases gastric acidity.  Acetaminophen is an exception to this.  

	Other side effects include salt and fluid retention, platelet inhibition and tinnitus. The drugs are excreted renally, and patients with renal insufficiency may be at risk for toxicity.  NSAID's may decrease renal blood flow and, may cause renal failure.  The latter effect is of most concern in patients who are elderly, volume depleted, taking other nephrotoxic drugs, have preexisting renal impairment, heart failure or hepatic dysfunction.  
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Opioids
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Opioid Analgesia.  Opioids remain the "gold standard" of pharmacologic treatment for the patient with pain.  

	Mechanism of action.  In their action, narcotics mimic the effect of endogenous opioids, the most potent being β endorphin.  All opioids, endogenous and exogenous, bind to specific opioid receptors in the brain and peripheral nervous system.  Most of the opioids bind to the μ receptors.    The potency of opioids is related to their affinity for the receptor.

	There are two classes of m receptor, μ1 and μ2.   The first is involved in analgesia, and the second is responsible for respiratory depression.  There is no opioid that can bind only with μ1. Of the other receptors, the most important are δ and κ, which are important in spinal analgesia.

	It is important to understand the different relationships a compound may have at the opioid receptor.  Agonists produce their response through receptor binding. Morphine is a prototypic m agonist.  Partial agonists  incompletely bind the receptor, exerting less than maximal effect, even at high concentrations.   Buprenorphine is an example of a partial μ agonist.  Opioids may also have different actions at different receptors--for example, pentazocine is a weak μ receptor agonist, but a strong κ agonist; therefore, it is labeled an agonist-antagonist.  

	Side effects. The most common opioid side effects are nausea and sedation.   The most problematic side effect is respiratory depression. This is due to a reduction in brainstem responsiveness to PCO2, and to the depression of pontine and medullary centers (which are involved in the regulation of breathing).  Fortunately, respiratory depression can be reversed by naloxone. When it is necessary to use naloxone, it is best administered in a dilute solution (0.4 mg in 10 ml of saline) slowly given intravenously, titrated against the patient's respiratory rate. Patients receiving this treatment must be closely followed with frequent respiratory rate checks because naloxone has a short half-life, and patients may have to be redosed if taking longer-acting narcotics such as methadone.

	Opioids can also cause alterations in mood, tolerance and alertness.  They decrease gastrointestinal peristalsis and increase sphincter tone, causing constipation.  This effect on sphincter tone can also increase effect biliary pressure and urinary retention.  Though rare, opioids can also depress cardiac function and cause bradycardia (though meperidine can cause tachycardia via its antimuscarinic effect).

	The incidence and severity of side effects seen with different opioids are probably similar at equianalgesic doses (though meperidine may be an exception).  Thus, changing to a different opioid is less likely to improve side effects, and the clinician should be familiar with the symptomatic treatment of these side effects.  In some cases, such as treating constipation associated with opioids, the prophylactic use of laxatives is often preferred.

ons 
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Some Typical Opioids

		Oral		Paren		Tran

		Morphine		√		√

		Propoxyphene (Darvon)		√

		Hydromorphone (Dilaudid)		√		√

		Meperidine (Demerol)		√		√

		Methadone		√		√

		Oxymorphone (Numorphan)		√


		Fentanyl (Duragesic, Actiq)		√*		√
		√


		Oxycodone (Percoset, Oxy--)		√



































.   An understanding of the different ways to deliver an opioid to a patient is as important as fluency with the different available opioids.  

	Oral administration.   Drugs administered into the gastrointestinal tract go through the portal circulation to the liver.  In the liver, opioids are extensively metabolized  ("first-pass" metabolism) to inactive products.  Therefore, most of the oral dose never reaches the target receptor. The amount of active medication that is available after first-pass metabolism varies greatly for different agents, and varies among individuals.  Heroin, for example is completely metabolized orally, whereas 80% of ingested methadone remains available after first-pass metabolism.  Morphine's oral bioavailabity can range from 10% to 65%, making for great variability in an individual's oral dose requirement.  Generally, the oral to parenteral potency ratio for morphine is 1:6 for acute use, and 1:2-3 for chronic use.

	Several compounds have sustained release preparations, and pharmaceutical companies have given much attention to the development of these compounds.  In the United States, sustained-release preparations are available for morphine and for oxycodone.  It remains a great challenge to develop agents that will maintain a stable blood level over time.  Factors such as eating and physical activity may also alter a sustained release drug's kinetics. 

	Sublingual administration.   Opioids given sublingually are directly absorbed into the systemic circulation, thereby avoiding first-pass metabolism. This route may be particularly useful for individuals who cannot tolerate oral medication because of  nausea and vomiting.  Buprenorphine, a partial agonist, is available in a sublingual preparation. 

	Rectal administration.   Like oral administration, substances absorbed rectally undergo first-pass  metabolism.  Suppositories can be useful for patients who cannot swallow, or are likely to vomit after oral administration of the opioid. 

	Intramuscular administration.  Though very commonly used, intramuscular administration of opioids is often erratic, and patients may alternate between periods of toxicity and undertreatment. IM injections can be painful, particularly if they must be used continuously.  This method of administration should usually be reserved for the unusual case in which no other method of administration is feasible.  

	Subcutaneous administration.  Though used for years, we know surprisingly little about the pharmacokinetics of subcutaneous opioids.  For morphine, the blood levels achieved with subcutaneous administration are probably comparable to intravenous administration. This is not as well understood for other opioids.   This route of administration is becoming more compelling with the development of portable pumps that can deliver continuous infusions. 

	Intravenous administration.  Intravenous  (IV) administration remains the most rapid and effective means of delivering opioids to the systemic circulation.  Most commonly, an IV dose is given at regular intervals.  Proper use of this method requires understanding the pharmacokinetics of a drug, to ensure that the blood level does not go below the MEC for that drug. Several newer methods for IV administration are also available: 

		Continuous infusion.  This method of IV administration is becoming more popular.   It can be a very efficient way to provide long term pain relief. It should be remembered, however,  that  the blood level of the drug must always be kept above the MEC to continuously provide effective pain relief.  This can be particularly difficult at the beginning of continuous therapy, as a drug requires four to five half-lives to achieve steady state concentration.  Therefore, a loading dose is required before starting continuous infusion.

		Patient controlled analgesia (PCA).  In PCA, the patient can decide when to give himself a dose, and the timing between doses.  The physician still decides the particular drug, and dosing and timing limits.  The advantage of such a system is that is acknowledges the subjectivity of a patient's perception, and allows the patient freedom in making some treatment choices.  It also avoids the potential struggles that can occur when a patient must ask someone for each dose.  It has potential disadvantages, however, as patients can be just as likely as physicians to underdose themselves.  Proper patient education in the use of the PCA--for example that they are better off treating their pain at it's onset rather than waiting until it gets very intense--is essential		Transdermal administration.  The delivery of opioids in a transdermal patch offers another method of delivering continuous analgesia.  Currently, fentanyl is available in this formulation.  Fentanyl is a potent, short acting opioid that can be released slowly from the patch.   From skin absorption, the fentanyl enters systemic circulation.  Peak serum concentration begins to level off between 1-2 days after initial administration, and remain relatively constant for three days. The various patches are labeled with the approximate dose delivered per hour.    Because it offers a less cumbersome alternative to continuous IV administration,  it is becoming popular among for use in ambulatory chronic pain patients.

	Transnasal.  Theoretically, this may be another practical method of delivering medication into the systemic circulation.  However, only butorphanol--an agonist-antagonist--is available in a nasal spray.  This agent is primarily used for acute headache, and is not recommended for chronic pain. 

	Spinal administration.  Direct administration of opioids to receptor sites is possible through intrathecal, epidural and intracerebroventricular administration.  Spinally administered opioids migrate to all areas of the spinal cord, therefore they can be appropriate for many types of pain.  Enthusiasm for this technique is tempered, however, by the occurrence of  severe delayed-onset respiratory depression, which occurs in perhaps 1/1000 patients receiving epidural morphine.
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NSAIDS

		Standard

		Acetaminophen

		Ketorolac

		COX-2 inhibitors





	The classic NSAIDs include Aspirin, ibuprofen, and a host of a other similarly acting agent. 

	Acetaminophen, though not strictly in that group, shares many of the properties and has similar pain potential.  Important differences include the fact that is has much less anti-inflammatory effect, and also has little effect on platelet function or gastric irritation.  However it Acetaminophen carries the additional hazard of possible liver damage from an overdose. 

	Ketorolac (Toradol), which can be given parenterally (IM), and may be more useful in the management of post-operative pain.

	COX-2.  Over a decade ago, it became clear that there were isoforms of cyclooxygenase (COX).  COX-1 was believed primarily involved in physiological functioning, such as protecting the gastric lining, whereas COX-2 was involved in inflammatory regulation.  Unfortunately, this is not energy true, and the isoforms are not as selective as one would hope.  Still, the production of COX-2 agents has a likely advantage in having at least less (though not zero) GI effect, and endoscopic studies of celecoxib and other COX-2 inhibitors do suggest that the incidence of stomach ulcerations is lower with these agents than standard NSAIDs. 
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Pharmacological Treatment

		“True” Analgesics

		Everything Else



“Yes Billy, but Mr. Phillips pushes legal drugs.”



	Most patients who seek medical attention for pain will receive medication at some point.  As with all treatments, it is important to follow a clear rationale in using pain medication.  The physician and patient must have mutually understood goals and a plan of what to do when relief is not adequate.

	In a sense, the pharmacological options can be roughly divided those with true analgesic potential (by which is here meant as having direct affects on nociceptive pain through direct action on the pain receptors and related pain systems), and other agents that have a more adjunctive role. 







“Yes, Billy, but Mr. Phillips pushes legal drugs.”
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“True” Analgesic

		NSAIDS

		Opioids

		Local agents





	Among direct acting “true analgesic” the most commonly used are the Non Steriodal Anti-inflammatory Drugs (NSAIDs) and Opioids.  Locally acting agents, such as lidocaine and some topical agents could be included as well though they will not be discussed here in any detail. 
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Treatment of Pain

		Pharmacologic

		Psychological

		Other somatic treatments

		Importance of Multimodal

		Cormorbid treatments

		Role of C/L Psychiatrist





	A number of factors and options should be considered when considering treatment, including those listed on this slide.  These will be covered in the next group of slides. 
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DSM and pain

		IV

		Pain Disorder

		Pain=predominant focus

		Substantial distress/impairment

		Psych factors “have role”

		Onset or expression

		Not malingering/factitious disorder





In response to the above and other criticisms, the DSM-IV criteria for pain disorder were dramatically changed.   First, the name of the disorder itself was simplified to Pain Disorder.  In defining the disorder, the role of psychological factors in pain is generalized and broadened,  and the criteria simply require that "psychological factors are judged to have an important role in the onset, severity, exacerbation, or maintenance of the pain." 

	Perhaps the most dramatic change in DSM-IV is in the way organic pathology is handled.  For the first time, the presence of a significant medical contribution to pain is allowed.  DSM handles this by creating two categories: Pain Disorder Associated with Psychological Factors and Pain Disorder Association With Both Psychological Factors and a General Medical Condition.  The first category is more akin to DSM-III and -IIIR, with no medical factors thought to be related to the pain.  In the latter category, both psychological factors and a general medication condition “are judged to have important roles in the onset, severity, exacerbation, or maintenance of the pain.”
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Other approaches to diagnosing pain







	Other groups have taken alternative approaches to studying pain. 
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IASP

		Psychological pain

		“Pain specifically attributable to the thought process, motional state, or personality of the patient in the absence of an organic or delusional cause or tension mechanism.”





Psychogenic pain was defined by the IASP as “Pain specifically attributable to the thought process, emotional state, or personality of the patient in the absence of an organic or delusional cause or tension mechanism.”  Such a system hardly seems an improvement, as one is still forced to choose between psychological and physical factors. 
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Other approaches

		Dimensional

		Take into account various aspects of pain

		Objective findings/physical etiology

		Perceptual influences

		Presentation





.  A classification system, to be truly valid, will have to incorporate the different dimensions of the pain experience. 

	One can debate as to what the exact dimensions should be, but, in reviewing the discussion above, there are at least three dimensions of factors in the pain experience: the etiological basis for the pain, the patient’s perception of the pain, and their presentation of the pain experience to others. 
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IASP

5 axis system

Anatomical region

 Organ system

 Temporal characteristics/patterns

Intensity, time since onset

 Etiology







	The International Association for the Study of Pain (IASP) [14] suggests the use of a five-axis system for categorizing chronic pain.  The axes are as follows:  I. Anatomical region, II. Organ system, III. Temporal characteristics of pain and pattern of occurrence, IV. Patient’s statement of intensity and time since the onset of pain, and, V. Etiology. 

	This system is primarily focused on the physical dimension of pain.  There is room in the system for suggesting a psychological role in pain, specifically in the second and fifth axes. 
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True psychogenic pain
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DSM-IV pain tested

		Psychological vs. Psychological+Medical Distinction

		No difference on

		Pain measures

		Intensity

		Type

		Level of disability



(Aigner et al, Compr Psychiatry 1999)



	Informal surveys of the use of this disorder within chronic pain clinics suggest that the philosophical dilemmas posed by the disorder have largely been ignored.  In centers in which psychiatry does not play a significant role, the disorder is rarely used, and alternative diagnostic schemes employing medical terminology are favored.  In centers where psychiatry and psychology do play a role, the disorder is more common.  Primarily used is the subcategory of Pain Disorder Associated with both Psychological Factors and a General Medical Condition.  Superficially, the diagnosis seems reasonable in that most patients generally do have a combination of both psychological and medical factors contributing to their pain.  In fact, as stated by the Subcommittee on Taxonomy of the International Association for the study of Pain, pain is never merely nociception, and  “is always a psychological state.”  Viewed this way, all pain is associated with psychological factors and a general medical condition.  However, by making this diagnosis all inclusive, there is a  risk of  rendering it useless.  In encompassing all pain patients, there seems to be no clear way to distinguish the cases that are of particular psychological concern, and the decision to use a psychiatric diagnosis appears to be a subjective one, dependent on the philosophy of the diagnostician. 

	There continue to be a paucity of studies examining the validity of Pain Disorder.  Most chronic pain studies continue to use alternative nomenclature.  When they do employ psychiatric disorders, the tendency continues to be the study of comorbid major psychiatric disorders ( such as depression and anxiety) in the setting of chronic pain.   The majority of articles extant examining DSM-IV as an entity tend to be critical of it, noting its continued reliance on mind-body dualism.  Studies examining the utility of DSM-IV Pain Disorder have found little evidence that justified the subtypes proposed.  In fact, available data implies the opposite, and it appears that patients who are placed in either the psychological or psychological plus general medical subtypes of the disorder do not differ on such measures of pain as duration, intensity, or type, nor do they differ on measures of disability.  Other research has questioned the sequestering of  “pure” pain disorder from pain that is associated with other somatoform disorders. 










_1099172273.ppt


Problems with DSM

		Utility

		How to judge?

		Physical versus Psychological

		Etiology

		DSM-IV

		Mind-body dichotomy remains

		Division of pain based on this.





	An analysis done after the introduction of the DSM III and III-R diagnoses suggested that they were rarely used.  An important reason for this was thought to be the requirement that the clinician determine the etiology of a patient’s pain: essentially to distinguish between physical and psychological pain.   There was little guidance, however, as to how this could be done.  Similarly, there was little guidance on how to determine if pain is “in excess” of physical findings.  The diagnoses perpetuated a dualistic mind-body view of pain. As a result, the diagnosis had little practical value, and did not seem relevant to most of the patients seen in pain clinics, in which both psychological and medical factors appeared to have significant roles.  And, though a compelling formulation, the “pain-prone” patient formulation lack validity, and did not appear relevant to many chronic pain patients. 

	Though greatly improved, DSM-IV defined pain disorder still leaves a number of dilemmas.  A strict reading of the disorder continues to suggest a mind-body dichotomy in viewing pain.  Implied in the subcategories of pain with or without medical factors is that pain can be divided on the basis of the relative contribution of psychological and organic factors.  Indeed, in diagnosing Pain Disorder,  the clinician must decide between not only two, but  three categories, as Pain Disorder Associated with a General Medical Condition (in which psychological factors play no significant role) is included as a third, nonpsychiatric, disorder.   In essence, the clinician must determine the relative contributions of mind and body to the presentation of pain.  Little guidance is given in the volume as to how this can be done. 
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Chronic

		Association?

		Types

		By presumed etiology

		Neurologic pain

		Ideopathic

		By course





  Chronic pain is more complicated. Although it is often initially associated with an injury, the association is less clear over time.  Thus, it may persist well beyond the usual length on an injury seems to be “self perpetuating.” 

  We make assumptions about the presumed etiology of chronic pain, based on the clinical description.  Thus, a referred pain that is distributed along the distribution of a nerve is presumed to be neurological in origin (ex. “sciatica”).  We may also infer it from the description: neurologic pains are often described as having a “burning” or “electrical” quality, as opposed to the sharp, stabbing quality of an acute pain. 

  Obviously, chronic pains are described primarily by their course.  These courses can be subdivided.  For example, some types of chronic pain wax and wane (ex. Fibromyalgia), whereas some are likely progressive in concert with a disease process (ex. Cancer pain). 
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DSM and pain

		I (1952)

		Psychophysiological disorders“

		“Psychoneurotic Disorders”

		II (1968)

		Hysterical neurosis





  In the original Diagnostic and Statistical Manual of Mental Disorders (DSM-I), published in 1952,  pain was not specifically discussed.  However, there were categories included to describe physical disorders with presumed psychological etiology.  One example was the "psychophysiology disorders," in which persistent states of heightened affect were believed to influence organs and viscera in a direct way, often to the point of structural changes in the organ.  This direct involvement, on a physiological level, differentiated these disorders from the more common psychoneurotic disorders. 

  The psychoneurotic disorders, as described in DSM-I were considered to be primarily anxiety disorders.  The disorder most relevant was “conversion disorder” in which anxiety was unconsciously "converted" into a physical symptom.  Whereas the psychophysiological disorders primarily involved the autonomic system, the conversion disorders were thought to involve primarily organs that were under conscious control (such as the motor system), and to operate in the absence of any organic pathology

   The Diagnostic and Statistical Manual of Mental Disorders, Second Edition (DSM-II, 1968), though making some major changes in its conception of psychiatric disorders, left its approach to mind/body interactions largely unchanged.  Thus, the descriptions of the psychophysiologic disorders and  conversion disorder (now termed "Hysterical neurosis, conversion type") were similar to DSM-I definitions.  Pain was once again not specifically mentioned.  In practice, conversion symptoms usually involved the voluntary nervous system, though the senses could be involved as well.  In the case of the psychophysiologic disorders, pain would not be considered a diagnosis in itself, but rather it would be included among the symptoms affecting a specific organ system (for example, "heartburn" as part of a "psychophysiologic gastrointestinal disorder.").
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DSM and pain

		III (1980)

		Psychogenic Pain

		“incompatible” or “INXS”

		Etiologically related

		III-R (1987)

		Somatoform pain

		Dropped etiology part





	DSM-III, (1980) represented a radical change in psychiatry's approach to taxonomy, with the introduction of a categorical system of diagnosis.  The many changes and their implications are beyond the scope of this discussion, but most relevant was its general abandonment of diagnoses that were based on presumed etiologies.  Instead, disorders were defined on objective, phenomenological grounds.

	DSM-III specifically included a pain disorder: psychogenic pain disorder.  The main feature of this diagnosis was severe and prolonged pain that occurred either in the absence of any organic pathology, or in excess of what would be expected from physical findings.  Thus, this disorder was largely reserved for patients who had little or no physical basis for pain.   Psychological etiologies were assumed by observing either a temporal relationship between psychological stress and the pain, or some mechanism of clear secondary gain from pain (avoidance of activity, enabling supports otherwise unavailable).  Psychogenic pain disorder was thought to be somewhat different from the more typical somatoform disorders, and many features described  in the "hysterical" disorders (for example, "la belle indifference" or symbolization of the conflict) were considered unusual in psychogenic pain.

	DSM-III-R (1987) renamed psychogenic pain as somatoform pain disorder, and, again, it was reserved for pain patients who had little or no organic pathology.  The criteria were simplified: evidence for a psychological etiology was no longer required, and diagnosis primarily based on the basis of the lack of sufficient organic pathology.   As an added criterion, the pain had to be present for at least six months,  thus limiting this diagnoses to patients with chronic pain. 

	Implied in the discussion of somatoform pain was the notion of the "pain prone patient."  That is, it was felt that a certain personality type was particularly vulnerable to developing a pain disorder. This personality type was characterized by an early work history, often having physically demanding or tedious jobs, rarely taking time off.  Often, despite their strong work ethic, they received little attention or recognition for their efforts
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DSM-IV

The concept of Somatoform Pain



  It remains debatable whether pain should ever be considered as certainly a psychiatric illness.  Certainly all pain has an emotional component, but when should pain be considered as primarily psychological in etiology?  DSM has wrestled with this problem in the concept of somatoform or psychogenic pain. 
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Categorization

		Acute versus Chronic





  Pain is usually categorized by its course.  Usually we differentiate whether a pain is acute or chronic. 
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Acute Pain

		Not just time

		Clearer association

		Subtypes (ex. Recurrent?)

		“nociceptive pain”





Acute pain is not only brief, it is usually associated with clear injury or disease.  An example of acute pain is post surgical pain, in which the course of injury is clear, and we can expect the pain to lessen as the surgical wound heals.  A better term might be nociceptive pain, in that the pain has a clear cause, and a relatively clear association between injury and sensation.  Consequently, we usually expect the pain to improve more or less at the same rate as the improvement in the injury. 

  Acute pain can be subdivided by type.  For example, acute recurrent pain describes brief periods of pain interspersed with periods of no pain.  Examples would include migraine headaches or sickle cell anemia. 
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Diagnosis

		Categorization

		DSM and Pain

		Other Approaches to “Somatoform Pain”





Several issues of importance when discussing diagnosis.  First, different ways of categorizing pain will be discussed.  Second, we will consider how pain is dealt with in DSM-IV, and how this differs from preceding volumes.   Of most concern here is the concept of “Somatoform” or “Psychogenic” Pain, and how it is described in DSM.   Other diagnostic approaches, including that used in ICD-10 and by the International Association for the Study of Pain will be discussed as well. 
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Video: patients describing multiple meds. 
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Assessment: Pain Behavior

		Observation

		Role of learning





Besides the subjective pain experience, patients can exhibit predictable behaviors associated with their pain.  These behaviors have the advantage of being readily observable.  They are also reinforced over time--that is, they are learned behaviors.  Most important, they represent potential targets for behavioral intervention.

	Assessment of pain behavior is best done through observation, as patients may not even be aware of their behavior.   

	One can observe for verbal and nonverbal behavior associated with the pain experience.  Examples of verbal behavior include complaining of pain, or using other vocalizations (e.g.., moaning).  Nonverbal behavior can be general, involving  movement (e.g.., pacing), position, or more specific (e.g.., guarding or rubbing a painful joint).   Though different researchers emphasize particular behaviors as "more valid"  indicators of pain, the behavioral expression of pain is probably very personal. 
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The McGill Pain questionnaire combines a number of domains, including affective quality, intensity, location and temporal quality. 







McGill Pain Questionnaire ——————————
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Video: patients describing multiple meds. 

	The Geriatric Pain Assessment is another example, taking information about the intensity, and quality of the pain, some emotional data and objective and functional data. 
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Composite Pain Scales

		Attempt to measure one or more dimensions of the pain experience





	A number of pain scales and instruments have been devised to measure various aspects of pain.  Some of the most familiar scales, such as visual analogue scales, or numerical ratings scales measure the patient’s sensory perception of pain, concentrating on the intensity of the perception.  Other scales, such as the Descriptor Differential Scale and the Pain Perception Profile, broaden the perceptual experience, measuring not only intensity, but the affective component of pain.

	Other scales go beyond perceptual qualities, and look at such domains as behavioral aspects of pain, or the impact of pain on a patients life.   These tend to be larger, multidimensional scales.  For example, the American Pain Society’s Patient Outcome Questionnaire looks not only at pain severity, but the patient’s reports of the affect of pain on his life, and the patient’s reports of satisfaction with treatment. Similarly, the Emory Pain Estimate Model looks both at physical dimensions of pain as well as pain associated behaviors. The West Haven-Yale Multidimensional Pain Inventory classifies both physical and psychological variables.  The primary psychological dimension related to the patient’s response to pain, and their ability to cope with it.  Some scales also focus on more interpersonal dimensions, such as the Unmet Analgesic Needs Questionnaire, which investigates a patient’s dissatisfaction with their pain treatment. 
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Assessment: Physical Fx.

		Impairment

		Functional limitation

		Disability





We wish to assess how patients' pain affects their ability to do many different activities.  This task is necessarily subjective, and it relies on self-report.  It is important, however, as it is often the basis of any determination of financial compensation.  

	In evaluating physical function, we must distinguish between concepts of "impairment,"  "functional limitation,"  and "disability."  

	"Impairment" refers to any objective abnormality or loss.  These losses and abnormalities can be anatomic (e.g.., loss of limb, physical deformity) physiologic (e.g.., decreased cardiac output, muscle weakness) or psychological (e.g.., changes in cognition).  They can usually be objectively measured.  

	"Functional limitations" are any restrictions in an individual's normal functioning.  They are the practical result of impairment.  In evaluating for functional limitations, we attempt to quantitatively measure bodily functioning  in several activities judged necessary for daily living.   There is no agreement on exactly what activities these are.  Most evaluations include measurements of the range of motion at major joints, strength testing in major muscle groups, and endurance for specific tasks. 

	"Disability" refers to the inability to do one's usual activities or duties as the result of  impairment.  It is task specific, and we should not speak of global "disability,"  but whether a person is disabled from doing a particular task.  Again, there is no gold standard of assessment.  The different organizations that evaluate and compensate disability (such as Social Security or Worker's Compensation) will require that specific factors are assessed.   Each system emphasizes different concepts of disability.  For example, Social Security relies primarily on objective measures of impairment over subjective symptoms such as pain. 
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Assessment: Psych factors

		Influence vs. causation

		Mediation

		Reinforcement

		Resonators

		Pain beliefs





No pain should ever be viewed as either "physical" or "psychological." Unfortunately, we often only look for the psychological factors contributing to pain after all biological contributors are ruled out.  Psychological evaluation is important for any pain patient.  It is important in predicting a patient's outcome, and it may be more accurate in this than other more "objective" measures of a patient's injury.

	In performing a psychological assessment in a pain patient, we must look for any factors that may affect a person's perception of pain, and subsequent response to the pain.  Our goal is to find factors that influence pain, rather that cause it.   It may be helpful to make these goals clear to the patient, who may be skeptical of psychological questions.  Most patients will be defensive at the implication that the pain they experience is "just in their head."   They are usually quite willing, however,  to consider how stresses in their life might influence their pain.  



	In that past, much attention was devoted to notions of particular psychological profiles that were more vulnerable to pain syndromes (the "pain-prone personality") however this has never been well validated. 

	A proper assessment should include both the patient and other significant persons.  A typical interview will examine number of  psychosocial areas.  We should  try to identify events that exacerbate pain.  Also, we should review a patient's usual daily activities, and appraise how these activities have changed because of the pain.  We wish to learn how a patient copes with their pain.  Possible sources of reinforcement of the pain, whether financial, sympathetic or avoidance-related should be tactfully explored.  We should ask about past significant events, which may resonate with the current situation.  For example, once study found that almost half of women presenting to a GI clinic who had a functional disorder (irritable bowel syndrome, chronic abdominal pain, or nonulcer dyspepsia) had a history of physical or sexual abuse.  Similarly, we should look for family histories of similar pain problems.   Any psychiatric illnesses, such as depression and anxiety, may affect pain, and we should ask about these.    Finally, we should try to understand the patient's beliefs about the pain.  Such beliefs can include beliefs about etiology, such as issues of retribution or blame.  They may also include beliefs about outcome: one can imagine that patients will interpret a pain differently if they think it represents the progression of a serious disease.

	Standard instruments generally fall into categories of general psychological measurements and ones that are specifically designed to measure psychological factors in pain patients.  The former are more widely used and accepted, but they may not have been well validated for pain patients.   
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Video: patients describing multiple meds. 
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Assessment of Pain

		Immediate Pain

		Physical Functioning

		Psychological Factors

		Pain Behaviors

		Objective Correlates





Pain is always subjective.  It is the result of a variety of factors.  The assessment of pain, therefore,  must rely on methods that are necessarily subjective and multidimensional.  Currently there is no universal "gold standard" for pain assessment, and it is not the purpose here to outline a blueprint for such an assessment.  However, any approach must acknowledge the many different dimensions of the pain experience.  These dimensions are discussed in the following slides and include the areas bulleted above. 
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Video: patients describing multiple meds. 
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Video: patients describing multiple meds. 
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Assessment: Immediate Pain

		Intensity

		Location

		Affective Response

		Composite Measures





  When a patient complains of "pain," we must first attempt to better understand what they mean.  We would like to quantify and qualify the nature of their experience.   Any clinician is familiar with basic questions to ask any symptom: location and duration, for example.  Often we ask the patient to apply adjectives to the pain: "burning," or "stabbing."  Such an approach, though helpful, may only add to the subjectivity of the exam. We must try to better understand the pain experience in ways that are both reliable for the individual, and generalizable to others.

  Intensity.  Most commonly, we wish to quantify the intensity of  the pain.  A variety of approaches are used.  We might give the patient a list of adjectives to describe the pain, usually listed in order of increasing intensity.  Alternately, we might ask the patient to give a numerical value to the pain intensity.  In the latter case, we often ask patients to rate the pain from one to 10, one being no pain and 10 the most pain they can imagine.  The latter approach is particularly practical in that it rapid and easy to do, and most patients can readily understand the task.  This can help us track changes in intensity over time, for example, in response to treatment.  However, such scales are ordinal, and the distance between intervals is not clear.  We cannot assume, for example, that the difference between a "one" and "two" in pain intensity is the same as the interval between an "eight" and "nine."  Patients may remember previous responses and try to be consistent in their reports.  Also, patients may supply their own meaning to the numbers--they may assume, for example, that we will only raise their analgesic medication for pain reports over a "five."  Still, such methods are very practical at the bedside.

	Another approach is to employ visual analogue scales, in which a patient is asked to indicate the intensity of their pain with a mark on a line.  The line is usually 10 to 15 cm long, and has no numbers on it except at the ends ("no pain" on one end, and "the most intense pain imaginable" on the other).  This approach has the benefit of being very reliable and generalizable.  When tested, it seems to be better than the other methods at reflecting reliable ratios along the line.  It also is very sensitive to changes in pain intensity.   The major drawback of this approach is the extra time involved in scoring the result: the clinician has to measure the mark (usually in millimeters).

    Location.  Pain location is usually assessed graphically.  Patients are shown figures of a human body, and they draw on them the locations of their pain.  Different symbols can  represent different qualities of pain (for example "oo" for "pins and needles" or "xx" for "burning"), or different depth locations (for example, "E" for external, and "I" for internal pain).  

    The affective response to pain.  Individuals can usually distinguish between the intensity of pain, and their feelings associated with the pain.  An "affective response" involves many dimensions, but generally, it represents the "degree of unpleasantness."    This response  differs from pain intensity in that it is more influenced by the context of the pain.  One can imagine that a woman in labor may experience pain that is just as intense as that of a cancer patient, but the pain may seem much less unpleasant.  Not surprisingly, research studies have validated such comparisons.  We can assess the affective component of pain using the same methods as for pain intensity, including either verbal, numerical or visual analogue scales.

  Composite Scales.  Several scales combine several different dimensions of the pain experience.  Examples include the McGill Pain Questionnaire and the Short-Form McGill Pain Questionnaire.   
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	The pain experience begins with the nociceptors.  These are afferent nerves that respond to noxious stimulation.   Different nociceptors may preferentially react to a specific kind noxious stimuli, such as mechanical or temperature sensation.  Different types of nociceptors may be found in different sites: for example, the most common cutaneous receptor is the polymodal C fiber, which responds to pressure, temperature and chemical stimuli, whereas skeletal muscle contains mostly chemoreceptors.  All nociceptors have an initial high threshold to noxious stimuli, which decreases with repeated stimuli.

	It is tempting to stop at this point and treat pain as a simple reflex,  in which the nociceptor receives a noxious response and transmits it to the brain.  Much pain treatment is based on this naive assumption.  It is, in reality, a long and complicated journey between the nociceptor and the brain. Signals from the nociceptor are transmitted to the spinal cord.  This is done mainly by two fibers: Ad fibers and C fibers.  Ad fibers are myelinated and provide the initial pain response.  C fibers are unmyelinated and probably cause the slower response felt several seconds after an injury.

	Most of these fibers enter the spinal cord through the dorsal root ganglion and terminate in the dorsal horn of the spinal cord.  Generally they terminate ipsilaterally, but a small number will cross to the contralateral side.  The clinical significance of this is not clear, but it may explain the incomplete pain relief seen after unilateral surgical ablation of this area. 

	The dorsal horn is organized into areas, called laminae, and certain pain fibers will predictably go to specific laminae.  In the laminae the fibers synapse with second order neurons, which take various pathways to the brain.  The best understood pathways are the spinothalamic and spinoreticular pathways. These pathways are named after their points of origin and termination. 

	Modulation of the Stimulus.

	Local chemicals.  No "pain transmitter" has been identified.  However,  many substances can modulate a nociceptor's response to noxious stimuli.  The best understood is substance P, which may work indirectly through vasodilatory effects.  Other chemicals that have a role in pain modulation include prostaglandin, serotonin, histamine, acetylcholine, bradykinin, slow-reacting substance of anaphylaxis (SRS-A), calcitonin-gene-related peptide (CGRP), and potassium.

	Higher down-modulation. Virtually every part of the pain system can reciprocally affect other parts, and the system should be envisioned as bidirectional.  The cortex, in particular, can influence all previous stages of pain transmission through a variety of means.  The most obvious is through attentional processes.  Most of us are familiar with stories of combat victims who performed heroic acts after injury, apparently unaware of their pain until hours later.  More common are reports from chronic pain patients that their pain seems to get worse at night, presumably when there is less distraction.  The meaning of pain can also influence its perception--for example, pain perceived as jeopardizing health (e.g.. cancer pain) can seem worse than pain that is not life threatening.  Finally, a variety of learned phenomena, such as cultural factors, can affect one's perception and expression of pain. 
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	Thus, the take home is that pain is very complex.  It is not like other senses.  There are multiple systems involved, and they are reciprocally influenced by what appears to be a central control over the process. 
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