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FOREWORD

A folk saying dating to the fifteenth century calls the duty of a physician “to cure sometimes, to relieve often, to comfort always.” The modern oncologist has the tools to
cure approximately 50% of all individuals who develop cancer, although virtually every cancer patient sometime during the course of the disease and treatment has the
need for relief from symptoms and comfort from anxieties. The physical symptoms associated with cancer and its treatment, as well as the emotional burdens on
patients and their families, profoundly impact the quality of life of cancer patients.

The scope of information in modern oncology ranges from understanding the single nucleotide base changes in oncogenes that can result in malignant transformation
to understanding the emotional needs of a patient with metastatic cancer in the last hours of life. The practicing oncologist faces the daunting challenge of translating a
vast array of new clinical and scientific information to benefit the care of individual cancer patients.

Most modern textbooks of oncology as well as the majority of articles in peer-reviewed journals deal predominantly with the pathogenesis of disease and attempts to
develop curative treatments. Coordinated information dealing with the supportive aspects of cancer care designed to relieve symptoms and to comfort anxieties has
often been difficult to find. Only recently have major institutions organized separate services concentrating on cancer care staffed by health care professionals whose
training is concentrated on the palliative and supportive care needs of cancer patients.

The information needed by all health care providers to “relieve often, to comfort always” all cancer patients, whether curable or not, is found in these pages of the
comprehensive second edition of Principles and Practice of Palliative Care and Supportive Oncology. The editors have provided a comprehensive guide to dealing with
the severe physical and emotional impact of the cancer itself, as well as the side effects of the treatments administered.

The contents of this text provide the practicing oncologist with the base of information needed to deal with this extraordinarily important aspect of modern oncology.

Steven A. Rosenberg, M.D., Ph.D.

Chief of Surgery, National Cancer Institute
National Institutes of Health

Bethesda, Maryland
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PREFACE FROM THE FIRST EDITION

The term supportive oncology refers to those aspects of medical care concerned with the physical, psychosocial, and spiritual issues faced by persons with cancer,
their families, their communities, and their health care providers. In this context, supportive oncology describes both those interventions used to support patients who
experience adverse effects caused by antineoplastic therapies and those interventions now considered under the broad rubric of palliative care. The term palliative is
derived from the Latin pallium: to cloak or cover. At its core, palliative care is concerned with providing the maximum quality of life to the patient-family unit.

In 1990, the World Health Organization (WHO) published a landmark document, Cancer Pain Relief and Palliative Care, which clearly defined the international barriers
and needs for improved pain and symptom control in the cancer patient.

The WHO definition of palliative care is (1)

The active total care of patients whose disease is not responsive to curative treatment. Control of pain, of other symptoms, and of psychological, social, and
spiritual problems is paramount. The goal of palliative care is achievement of the best quality of life for patients and their families. Many aspects of palliative
care are also applicable earlier in the course of the illness in conjunction with anti-cancer treatment.

In 1995, the Canadian Palliative Care Association chose a somewhat broader definition that emphasizes a more expanded role of palliative care (2):

Palliative care, as a philosophy of care, is the combination of active and compassionate therapies intended to comfort and support individuals and families
who are living with a life-threatening illness. During periods of illness and bereavement, palliative care strives to meet physical, psychological, social, and
spiritual expectations and needs, while remaining sensitive to personal, cultural, and religious values, beliefs, and practices. Palliative care may be
combined with therapies aimed at reducing or curing the illness, or it may be the total focus of care.

In developing this textbook, the editors have brought together those elements of palliative care that are most applicable to the health care professional caring for cancer
patients, and have combined this perspective with a detailed description of related therapies used to support patients in active treatment. The editors view these
interventions as a necessary and vital aspect of medical care for all cancer patients, from the time of diagnosis until death. Indeed, most patients will have a significant
physical symptom requiring treatment at the time of their cancer diagnosis.

Even when cancer can be effectively treated and a cure or life prolongation is achieved, there are always physical, psychosocial, or spiritual concerns that must be
addressed to maintain function and optimize the quality of life. For patients whose cancer cannot be effectively treated, palliative care must be the dominant mode, and
one must focus intensively on the control of distressing symptoms. Planning for the end of life and ensuring that death occurs with a minimum of suffering and in a
manner consistent with the values and desires of the patient and family are fundamental elements of this care. Palliative care, as a desired approach to comprehensive
cancer care, is appropriate for all health care settings, including the clinic, acute care hospital, long-term care facility, or home hospice.

Palliative care and the broader concept of supportive care involve the collaborative efforts of an interdisciplinary team. This team must include the cancer patient and
his or her family, care givers, and involved health care providers. Integral to effective palliative care is the opportunity and support necessary for both care givers and
health care providers to work through their own emotions related to the care they are providing.

In organizing this textbook, the editors have recognized the important contributions of medical research and clinical care that have emerged from the disciplines of
hospice and palliative medicine; medical, radiation, and surgical oncology; nursing; neurology and neuro-oncology; anesthesiology; psychiatry and psychology;
pharmacology; and many others. The text includes chapters focusing on the common physical symptoms experienced by the cancer patient; a review of specific
supportive treatment modalities, such as blood products, nutritional support, hydration, palliative chemotherapy, radiotherapy, and surgery; and, finally, a review of
more specialized topics, including survivorship issues, medical ethics, spiritual care, quality of life, and supportive care in elderly, pediatric, and AIDS patients.

There are many promising new cancer treatments on the horizon. No matter what these new treatments will offer in terms of curing the disease or prolonging life,
cancer will remain a devastating illness, not only for the affected patients, but for their families, community, and health care providers. Providing excellent, supportive
care will continue to be a goal for all health care providers.

The authors would like to thank our many contributors for their efforts. We are also grateful to our publisher and secretaries, whose oversight and gentle prodding were
essential to our success. Finally, we want to express our gratitude to our families and colleagues, who accommodated our needs in bringing the volume to fruition and
provided the support we needed throughout the process.

Ann M. Berger, R.N., M.S.N., M.D.
Russell K. Portenoy, M.D.
David E. Weissman, M.D.
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PREFACE

You matter because you are you. You matter to the last moment of your life, and we will do all that we can not only to help you die peacefully, but also to
live until you die.

—Dame Cicely Saunders

We offer this second edition as a contribution to the changes that have taken place in palliative medicine in the past 4 years. Palliative medicine is an art and a science
of patient-focused, family-oriented, relationship-centered care, from the onset of a serious life-challenging illness throughout the trajectory of illness, aimed at
enhancing quality of life and minimizing suffering.

Clearly, palliative care has developed into a recognized discipline. In the United States, palliative care is rapidly evolving in parallel with a well-established hospice
model. The U.S. version of hospice remains a critically important part of this broader approach to palliative care, which attempts to help patients and their families deal
with quality-of-life issues throughout the trajectory of illness, even when treatment has curative intent.

In this second edition, we have added several new chapters, including hiccups, physiatric approaches, bone pain, management of hypercoagulable states and
coagulopathy, management of advanced heart failure, cross-cultural issues, models of palliative care, ethics and the law, music and art therapy, and complementary
and alternative approaches.

As before, when we edited our first edition, there are many new medical treatments on the horizon that cure disease. But equally important is providing excellent
palliative care aimed at relieving suffering.

Ann M. Berger, R.N., M.S.N., M.D.
Russell K. Portenoy, M.D.
David E. Weissman, M.D.
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Surveys indicate that pain is experienced by 30-60% of cancer patients during active therapy and more than two-thirds of those with advanced disease (1). This has
been corroborated in a series of recent studies which identified a pain prevalence of 28% among patients with newly diagnosed cancer (2), 50-70% among patients
receiving active anticancer therapy (3,4), and 64—80% among patients with far advanced disease (5,6,7 and 8). Unrelieved pain is incapacitating. It precludes a
satisfying quality of life. It interferes with physical functioning and social interaction. It is strongly associated with heightened psychological distress (9,10). Persistent
pain interferes with the ability to eat (11), sleep (12,13), think, interact with others (10,14), and is correlated with fatigue in cancer patients (15).

The relationship between pain and psychological well-being is complex and reciprocal. Mood disturbance and beliefs about the meaning of pain in relation to illness can
exacerbate perceived pain intensity. The presence of pain is a major determinant of function and mood. The affective dimension of pain includes sensations of
unpleasantness and emotions associated with future implications. The affective component of the pain experience is related to a central network of brain structures,
including spinal pathways to limbic structures and medial thalamic nuclei, spinal pathways to somatosensory thalamic, and a cortico-limbic pathway to cortical areas.
This cortico-limbic pathway integrates nociceptive input with contextual information and memory to provide cognitive mediation of pain affect (16).

The presence of pain can provoke or exacerbate existential distress (17), disturb normal processes of coping and adjustment (18,19 and 20), and augment a sense of
vulnerability, contributing to a preoccupation with the potential for catastrophic outcomes (10,18).

The high prevalence of acute and chronic pain among cancer patients and the profound psychological and physical burdens engendered by this symptom oblige all
treating clinicians to be skilled in pain management (21). Relief of pain in cancer patients is an ethical imperative. It is incumbent on clinicians to maximize the
knowledge, skill, and diligence needed to attend to this task.

The undertreatment of cancer pain, which continues to be common (22,23), has many causes, among the most important of which is inadequate assessment (24,25).
In a study to evaluate the correlation between patient and clinician evaluation of pain severity, Grossman et al. (25) found that when patients rated their pain as
moderate to severe, oncology fellows failed to appreciate the severity of the problem in 73% of cases. In studies of pain relief among cancer patients in the United
States (26) and in France (27), the discrepancy between patient and physician evaluation of the severity of the pain problem was a major predictor of inadequate relief.
Surveys indicate that oncology clinicians recognize that suboptimal assessment is one of the most important causes of inadequate pain relief in cancer patients
(24,28,29).

APPROACH TO CANCER PAIN ASSESSMENT

Assessment is an ongoing and dynamic process that includes evaluation of presenting problems, elucidation of pain syndromes and pathophysiology, and formulation
of a comprehensive plan for continuing care. The objectives of cancer pain assessment include (a) the accurate characterization of the pain, including the pain
syndrome and inferred pathophysiology, and (b) the evaluation of the impact of the pain and the role it plays in the overall suffering of the patient.

This assessment is predicated on the establishment of a trusting relationship with the patient in which the clinician emphasizes the relief of pain and suffering as central
to the goal of therapy, and encourages open communication about symptoms. Clinicians should not be cavalier about the potential for symptom underreporting.
Symptoms are frequently described as complaints and there is a common perception that the “good patient” refrains from complaining (30). The prevalence of pain is
so great that an open-ended question about the presence of pain should be included at each patient visit in routine oncological practice. If the patient is either unable or
unwilling to describe the pain, a family member may need to be questioned to assess the distress or disability of the patient.

Pain Syndromes

Cancer pain syndromes are defined by the association of particular pain characteristics and physical signs with specific consequences of the underlying disease or its
treatment. Syndromes are associated with distinct etiologies and pathophysiologies, and have important prognostic and therapeutic implications. Pain syndromes
associated with cancer can be either acute (Table 1-1) or chronic (Table 1-2). Whereas acute pains experienced by cancer patients are usually related to diagnostic
and therapeutic interventions, chronic pains are most commonly caused by direct tumor effects. Adverse consequences of cancer therapy, including surgery,
chemotherapy, and radiation therapy, account for 15-25% of chronic cancer pain problems. A small proportion of the chronic pains experienced by cancer patients are
caused by pathology unrelated to either the cancer or the cancer therapy.




TABLE 1-1. CANCER-RELATED ACUTE PAIN SYNDROMES

TABLE 1-2. CANCER-RELATED CHRONIC PAIN SYNDROMES

Pain Characteristics

The evaluation of pain characteristics provides some of the data essential for syndrome identification. These characteristics include intensity, quality, distribution, and
temporal relationships.

Intensity

The evaluation of pain intensity is pivotal to therapeutic decision-making (31,32). It indicates the urgency with which relief is needed and influences the selection of
analgesic drug, route of administration, and rate of dose titration (31). Furthermore, the assessment of pain intensity may help characterize the pain mechanism and
underlying syndrome. For example, the pain associated with radiation-induced nerve injury is rarely severe; the occurrence of severe pain in a previously irradiated
region therefore suggests the existence of recurrent neoplasm or a radiation-induced second primary neoplasm.

Quality

The quality of the pain often suggests its pathophysiology. Somatic nociceptive pains are usually well localized and described as sharp, aching, throbbing, or
pressurelike. Visceral nociceptive pains are generally diffuse and may be gnawing or crampy when due to obstruction of a hollow viscus, or aching, sharp, or throbbing
when due to involvement of organ capsules or mesentery. Neuropathic pains may be described as burning, tingling, or shocklike (lancinating).

Distribution

Patients with cancer pain commonly experience pain at more than one site (3,4,33). The distinction between focal, multifocal, and generalized pain may be important in
the selection of therapy, such as nerve blocks, radiotherapy, or surgical approaches. The term focal pain, which is used to denote a single site, has also been used to
depict pain that is experienced in the region of the underlying lesion. Focal pains can be distinguished from those that are referred to a site remote from the lesion.
Familiarity with pain referral patterns is essential to target appropriate diagnostic and therapeutic maneuvers (34,35) (Table 1-3). For example, a patient who develops
progressive shoulder pain and has no evidence of focal pathology needs to undergo evaluation of the region above and below the diaphragm to exclude the possibility
of referred pain from diaphragmatic irritation.
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TABLE 1-3. COMMON PATTERNS OF PAIN REFERRAL

Temporal Relationships

Cancer-related pain may be acute or chronic. Acute pain is defined by a recent onset and a natural history characterized by transience. The pain is often associated
with overt pain behaviors (such as moaning, grimacing, and splinting), anxiety, or signs of generalized sympathetic hyperactivity, including diaphoresis, hypertension,
and tachycardia. Chronic pain has been defined by persistence for 3 months or more beyond the usual course of an acute illness or injury, a pattern of recurrence at
intervals over months or years, or by association with a chronic pathological process (1). Chronic, tumor-related pain is usually insidious in onset, often increases
progressively with tumor growth, and may regress with tumor shrinkage. Overt pain behaviors and sympathetic hyperactivity are often absent, and the pain may be
associated with affective disturbances (anxiety and/or depression) and vegetative symptoms, such as asthenia, anorexia, and sleep disturbance (36).

Transitory exacerbations of severe pain, over a baseline of moderate pain, may be described as “breakthrough pain” (37). Breakthrough pains are common in both
acute or chronic pain states. These exacerbations may be precipitated by volitional actions of the patient (so-called incident pains), such as movement, micturition,
cough or defecation, or by nonvolitional events such as bowel distention. Spontaneous fluctuations in pain intensity can also occur without an identifiable precipitant.

Inferred Pain Mechanisms

Inferences about the mechanisms that may be responsible for the pain are helpful in the evaluation of the pain syndrome and in the management of cancer pain. The
assessment process usually provides the clinical data necessary to infer a predominant pathophysiology.

Nociceptive Pain

Nociceptive pain describes pain that is perceived to be commensurate with tissue damage associated with an identifiable somatic or visceral lesion. The persistence of
pain is thought to be related to ongoing activation of nociceptors. Nociceptive pain that originates from somatic structures (somatic pain) is usually well localized and
described as sharp, aching, burning, or throbbing. As previously described, pain that arises from visceral structures (visceral pain) is generally diffuse; pain
characteristics may differ depending on the involved structures. From the clinical perspective, nociceptive pains (particularly somatic pains) usually respond to opioid
analgesics (38,39 and 40) or to interventions that ameliorate or denervate the peripheral lesion.



Neuropathic Pain

The term neuropathic pain is applied when pain is due to injury to, or diseases of, the peripheral or central neural structures or is perceived to be sustained by aberrant
somatosensory processing at these sites (41). It is most strongly suggested when a dysesthesia occurs in a region of motor, sensory, or autonomic dysfunction that is
attributable to a discrete neurological lesion. The diagnosis can be challenging, however, and is often inferred solely from the distribution of the pain and identification
of a lesion in neural structures that innervate this region.

Although neuropathic pains can be described in terms of the pain characteristics (continuous or lancinating) or site of injury (for example, neuronopathy or plexopathy),
it is useful to distinguish these syndromes according to the presumed site of the aberrant neural activity (“generator”) that sustains the pain (42). Peripheral neuropathic
pain is caused by injury to a peripheral nerve or nerve root and is presumably sustained by aberrant processes originating in the nerve root, plexus, or nerve.
Neuropathic pains believed to be sustained by a central “generator” include sympathetically maintained pain [also known as reflex sympathetic dystrophy (RSD) or
causalgia] and a group of syndromes traditionally known as the deafferentation pains (e.g., phantom pain). Sympathetically maintained pain may occur following injury
to soft tissue, peripheral nerve, viscera, or central nervous system, and is characterized by focal autonomic dysregulation in a painful region (e.g., vasomotor or
pilomotor changes, swelling, or sweating abnormalities) or trophic changes (43). Understanding of “RSD” and “causalgia” and sympathetically maintained pain have
undergone considerable review. The International Association for the Study of Pain has suggested classification of these syndromes as Complex Regional Pain
Syndromes types | and Il, indicating that sympathetically maintained pain is a frequent but variable component of these syndromes. Type | corresponds to RSD and
occurs without a definable nerve lesion. Type Il, formerly called causalgia, refers to cases where a definable nerve lesion is present (44,45).

The pain of peripheral neuropathies may be generated by several pathophysiological mechanisms in both the peripheral and central nervous system: (a) pathologically
active or sensitized nociceptors can induce spinal cord hyperexcitability that causes input from mechanoreceptive A-b-fibers (light touching) to be perceived as pain; (b)
nociceptor function may be selectively impaired within the allodynic skin such that pain and temperature sensation are impaired but light moving mechanical stimuli can
often produce severe pain (dynamic mechanical allodynia); (c) inflammatory reactions of the nerve trunk, mediated by the cytokine tumor necrosis factor-a, can induce
ectopic activity in primary afferent nociceptors and thus generate spontaneous pain and allodynia; (d) injury can alter sympathetic nervous system interaction with
afferent neurons such that sympathetic fibers can induce further activity in sensitized nociceptors (46).

The diagnosis of neuropathic pain has important clinical implications. The response of neuropathic pains to opioid analgesics is less predictable and generally less
dramatic than the response of nociceptive pains. Optimal treatment may depend on the use of so-called adjuvant analgesics (47,48 and 49) or other specific
approaches such as somatic or sympathetic nerve block (35).

Idiopathic Pain

Pain that is perceived to be excessive for the extent of identifiable organic pathology can be termed idiopathic unless the patient presents with affective and behavioral
disturbances that are severe enough to infer a predominating psychological pathogenesis, in which case a specific psychiatric diagnosis (e.g., somatoform disorder)
can be applied (50,51). When the inference of a somatoform disorder cannot be made, however, the label idiopathic should be retained and assessments should be
repeated at appropriate intervals. Idiopathic pain in general, and pain related to a psychiatric disorder specifically, are uncommon in the cancer population,
notwithstanding the importance of psychological factors in quality of life.

Stepwise Approach to the Evaluation of Cancer Pain

A practical approach to cancer pain assessment incorporates a stepwise approach that begins with data collection and ends with a clinically relevant formulation.
Data Collection

History

A careful review of past medical history and the chronology of the cancer are important to place the pain complaint in context. The pain-related history must elucidate
the relevant pain characteristics, as well as the responses of the patient to previous disease-modifying and analgesic therapies. The presence of multiple pain problems
is common. If more than one is reported, each must be assessed independently. The use of validated pain assessment instruments can provide a format for
communication between the patient and health care professionals and can also be used to monitor the adequacy of therapy (see the section Pain Measures in Routine
Clinical Management).

The clinician should assess the consequences of the pain, including impairment in activities of daily living; psychological, familial, and professional dysfunction;
disturbed sleep, appetite, and vitality; and financial concerns. The patient's psychological status, including current level of anxiety or depression, suicidal ideation, and
the perceived meaning of the pain, is similarly relevant. Pervasive dysfunctional attitudes, such as pessimism, idiosyncratic interpretation of pain, self-blame,
catastrophizing, and perceived loss of personal control, can usually be detected through careful questioning. It is important to assess the patient-family interaction and
to note both the kind and frequency of pain behaviors and the nature of the family response.

Most patients with cancer pain have multiple other symptoms (52,53,54,55 and 56). The clinician must evaluate the severity and distress caused by each of these
symptoms. Symptom checklists and quality of life measures may contribute to this comprehensive evaluation (57,58).

Examination

A physical examination, including a neurological evaluation, is a necessary part of the initial pain assessment. The need for a thorough neurological assessment is
justified by the high prevalence of painful neurological conditions in this population (59,60). The physical examination should attempt to identify the underlying etiology
of the pain problem, clarify the extent of the underlying disease, and discern the relationship of the pain complaint to the disease.

Review of Previous Investigations

Careful review of previous laboratory and imaging studies can provide important information about the cause of the pain and the extent of the underlying disease.

Provisional Assessment

The information derived from these data provides the basis for a provisional pain diagnosis, an understanding of the disease status, and the identification of other
concurrent concerns. This provisional diagnosis includes inferences about the pathophysiology of the pain and an assessment of the pain syndrome.

Additional investigations are often required to clarify areas of uncertainty in the provisional assessment (59). The extent of diagnostic investigation must be appropriate
to the patient's general status and the overall goals of care. For some patients, comprehensive evaluation may require numerous investigations, some targeted at the
specific pain problem and others needed to clarify extent of disease or concurrent symptoms. In specific situations, algorithms have been developed to facilitate an
efficient evaluation. This is well illustrated by established clinical algorithms for the investigation of back pain in the cancer patient (61,62), which provide a
straightforward approach for those patients at highest risk for epidural cord (see the section Algorithm for the Investigation of Cancer Patients with Back Pain).

The lack of a definitive finding on an investigation should not be used to override a compelling clinical diagnosis. In the assessment of bone pain, for example, plain
radiographs provide only crude assessment of bony lesions and further investigation with bone scintigrams, computed tomography (CT), or magnetic resonance
imaging (MRI) may be indicated. To minimize the risk of error, the physician ordering the diagnostic procedures should personally review them with the radiologist to
correlate pathological changes with the clinical findings.

Pain should be managed during the diagnostic evaluation. Comfort will improve compliance and reduce the distress associated with procedures. No patient should be
inadequately evaluated because of poorly controlled pain.

The comprehensive assessment may also require evaluation of other physical or psychosocial problems identified during the initial assessment. Expert assistance from
other physicians, nurses, social workers, or others may be essential.



Formulation and Therapeutic Planning

The evaluation should enable the clinician to appreciate the nature of the pain, its impact, and concurrent concerns that further undermine quality of life. The findings of
this evaluation should be reviewed with the patient. Through candid discussion, current problems can be prioritized to reflect their importance to the patient. This
evaluation may also identify potential outcomes that would benefit from contingency planning. Examples include evaluation of resources for home care,
prebereavement interventions with the family, and the provision of assistive devices in anticipation of compromised ambulation.

Measurement of Pain and Its Impact on Patient Well-Being

Although pain measurement has generally been used by clinical investigators to determine the impact of analgesic therapies, it has become clear that it has an
important role in the routine monitoring of cancer patients in treatment settings (63,64 and 65). Because observer ratings of symptom severity correlate poorly with
patient ratings and are generally an inadequate substitute for patient reporting (25), patient self-report is the primary source of information for the measurement of pain.

Pain Measures in Routine Clinical Management

Recent guidelines from the Agency for Health Care Policy and Research (66), American Pain Society (64), and the Joint Commission on Accreditation of Healthcare
Organizations (67) recommend the regular use of pain rating scales to assess pain severity and relief in all patients who commence or change treatments. These
recommendations also suggest that clinicians teach patients and families to use assessment tools in the home to promote continuity of pain management in all settings.
The two most commonly used scales for adults are a verbal descriptor scale (i.e., “Which word best describes your pain: none, mild, moderate, severe, or
excruciating?”), or a numerical scale (i.e., “On a scale from 0 to 10, where 0 indicates no pain and 10 indicates the worst pain you can imagine, how would you rate
your pain?”) (66,67).

A recent study demonstrated that the use of a simple verbal pain assessment tool improved the caregiver's understanding of pain status in hospitalized patients (65).
Regular pain measurement, using a pain scale attached to the bedside chart (Fig. 1-1), has been incorporated into a continuous quality improvement strategy at a
cancer center (68) and preliminary data suggest that nursing knowledge and attitudes regarding the assessment and management of cancer pain have improved as a
result. In addition to focusing staff attention on symptom assessment, such measures may be used as a means of reviewing the quality of patient care and ascertaining
situation-specific barriers to symptom control (69,70).

FIGURE 1-1. The patient observation chart from the Memorial Sloan-Kettering Cancer Institute. Incorporated into the chart is a 10-point pain scale and an item
regarding the adequacy of pain control.

Instruments for the Measurement of Pain in Research Settings

Pain can be measured using a unidimensional or multidimensional scales. Unidimensional scales generally address intensity or relief using visual analogue, numerical,
and categorical scales. Multidimensional instruments include the Memorial Pain Assessment Card (MPAC), the McGill Pain Questionnaire (MPQ), and the Brief Pain
Inventory (BPI).

Memorial Pain Assessment Card (MPAC)

The MPAC (71) is a brief, validated measure that uses 100-mm visual analogue scales to characterize pain intensity, pain relief, and mood, and an eight-point verbal
rating scale to further characterize pain intensity (Fia. 1-2). The mood scale, which is correlated with measures of global psychological distress, depression, and
anxiety, is considered to be a brief measure of global symptom distress (71). Although this instrument does not provide detailed descriptors of pain, its brevity and
simplicity may facilitate the collection of useful information while minimizing patient burden and encouraging compliance.
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FIGURE 1-2. The Memorial Pain Assessment Card. (Reproduced with permission.)

Brief Pain Inventory (BPI)

The BPI (Fig. 1-3) (72) is a simple and easily administered tool that provides information about pain history, intensity, location, and quality. Numeric scales (range,
1-10) indicate the intensity of pain in general, at its worst, at its least, and right now. A percentage scale quantifies relief from current therapies. A figure representing
the body is provided for the patient to shade the area corresponding to his or her pain. Seven questions determine the degree to which pain interferes with function,
mood, and enjoyment of life. The BPI is self-administered and easily understood, and has been translated into several languages (73,74 and 75). It is suitable for
ongoing evaluation of pain over time.



FIGURE 1-3. The Brief Pain Inventory. (Reproduced with permission of the Pain Research Group, Department of Neurology, University of Wisconsin-Madison.)

McGill Pain Questionnaire (MPQ)

The MPQ (76,77) is a self-administered questionnaire that provides global scores and subscale scores that reflect the sensory, affective, and evaluative dimensions of
pain. The scores are derived from ratings of pain descriptors selected by the patient. A 5-point verbal categorical scale characterizes the intensity of pain. A pain
drawing localizes the pain. Further information is collected about the impact of medications and other therapies. The impact of pain on function is not assessed.
Although the MPQ has been extensively evaluated in chronic-pain patients, the utility of the subscale scores has not been demonstrated for cancer pain (78). A short
form of the MPQ was developed for use in research settings and has been validated in a palliative care setting (79).

ACUTE PAIN SYNDROMES

Cancer-related acute pain syndromes are most commonly due to diagnostic or therapeutic interventions (80) (Table 1-1). They generally pose little diagnostic difficulty.
Although some tumor-related pains have an acute onset (such as pain from a pathological fracture), most of these will persist unless effective treatment for the
underlying lesion is provided. A comprehensive pain assessment in such patients is usually valuable, potentially yielding important information about the extent of
disease or concurrent issues relevant to therapy.

Acute Pain Associated with Diagnostic and Therapeutic Interventions

Many investigations and treatments are associated with predictable, transient pain. For those patients with a preexisting pain syndrome, otherwise innocuous
manipulations can also precipitate an incident pain.

Acute Pain Associated with Diagnostic Interventions
Lumbar Puncture Headache

Lumbar puncture (LP) headache is the best characterized acute pain syndrome associated with a diagnostic intervention. This syndrome is characterized by the
delayed development of a positional headache, which is precipitated or markedly exacerbated by upright posture. The pain is believed to be related to reduction in
cerebrospinal fluid (CSF) volume, due to ongoing leakage through the defect in the dural sheath, and compensatory expansion of the pain-sensitive intracerebral veins
(81,82). The incidence of headache is related to the caliber of the LP needle (0—2% with 27-29-gauge, 0.5-7% with 25-26-gauge, 5-8% with 22-gauge, 10-15% with
20-gauge, and 20-30% with 18-gauge needles) (83,84 and 85). Using a reqular bevelled needle, the overall incidence can be reduced by the use of a small-gauge
needle and by longitudinal insertion of the needle bevel, which presumably induces less trauma to the longitudinal elastic fibers in the dura (86). Recent evidence
suggests that the use of a nontraumatic, conical-tipped needle with a lateral opening spreads the dural fibers and is associated with a substantially lesser risk of
post-LP headaches than regular cannulae (84,87,88 and 89). The evidence that recumbency after LP reduces the incidence of this syndrome is controversial (90).

LP headache, which usually develops hours to several days after the procedure, is typically described as a dull occipital discomfort that may radiate to the frontal region
or to the shoulders (81,83,91,92 and 93). Pain is commonly associated with nausea and dizziness (91). When severe, the pain may be associated with diaphoresis and
vomiting (91,94). The duration of the headache is usually 1-7 days (94,95), and routine management relies on rest, hydration, and analgesics (92). Persistent headache
may necessitate application of an epidural blood patch (92). Although a recent controlled study suggested that prophylactic administration of a blood patch may reduce
this complication (96), the incidence and severity of the syndrome do not warrant this treatment. Severe headache has also been reported to respond to treatment with
intravenous or oral caffeine (81).

Transthoracic Needle Biopsy

Transthoracic fine-needle aspiration of intrathoracic mass is generally a nonnoxious procedure. Severe pain has, however, been associated with this procedure when
the underlying diagnosis was a neurogenic tumor (97).

Transrectal Prostatic Biopsy

Transrectal, ultrasound-guided prostate biopsy is an essential procedure in the diagnosis and management of prostate cancer. In a prospective study, 16% of the
patients reported pain of moderate or greater severity (PAS PI 35) and 19% would not agree to undergo the procedure again without anesthesia (98). Transrectal,
ultrasound-guided prostatic nerve blockade is effective in relieving discomfort associated with this procedure (99).

Mammography Pain

Breast compression associated with mammography can cause moderate and, rarely, severe pain (100,101). Unless patients are adequately counseled and treated,
occasional patients will refuse repeat mammograms because of pain (100).

Acute Pain Associated with Therapeutic Interventions
Postoperative Pain

Acute postoperative pain is universal unless adequately treated. Undertreatment is endemic despite the availability of adequate analgesic and anesthetic techniques
(102,103 and 104). Guidelines for management have been reviewed (103,105). Postoperative pain that exceeds the normal duration or severity should prompt a
careful evaluation for the possibility of infection or other complications.

Cryosurgery-Associated Pain and Cramping

Cryosurgery of the cervix in the treatment of intraepithelial neoplasm commonly produces an acute cramping pain syndrome. The severity of the pain is related to the
duration of the freeze period and it is not diminished by the administration of prophylactic nonsteroidal anti-inflammatory drugs (106).

Other Interventions

Invasive interventions other than surgery are commonly used in cancer therapy and may also result in predictable acute pain syndromes. Examples include the pains
associated with tumor embolization techniques (107) and chemical pleurodesis (108).

Acute Pain Associated with Analgesic Techniques



Local Anesthetic Infiltration Pain

Intradermal and subcutaneous infiltration of lidocaine produces a transient burning sensation before the onset of analgesia. This can be modified with the use of
buffered solutions (109). Other maneuvers, including warming of the solution (110) or slowing rate of injection (111), do not diminish injection pain.

Opioid Injection Pain

Intramuscular and subcutaneous injections are painful. When repetitive dosing is required, the intramuscular route of administration is not recommended (66,103). The
pain associated with subcutaneous injection is influenced by the volume injected and the chemical characteristics of the injectant. Subcutaneous injection of opioids
can produce a painful subdermal reaction. This is infrequently observed with morphine or hydromorphone (112) but common with methadone (113). For this reason,
the subcutaneous infusion of methadone is not recommended. There is some data to suggest that the addition of a low concentration of dexamethasone may reduce
the likelihood of local irritation (114).

Opioid Headache

Rarely patients develop a reproducible generalized headache after opioid administration. Although its cause is not known, speculation suggests that it may be caused
by opioid-induced histamine release.

Spinal Opioid Hyperalgesia Syndrome

Intrathecal and epidural injection of high opioid doses is occasionally complicated by pain (typically perineal, buttock, or leq), hyperalgesia, and associated
manifestations, including segmental myoclonus, piloerection, and priapism. This is an uncommon phenomenon that remits after discontinuation of the infusion (115,116
and 117).

Epidural Injection Pain

Back, pelvic, or leg pain may be precipitated by epidural injection or infusion. The incidence of this problem has been estimated at approximately 20% (118). It is
speculated that it may be caused by the compression of an adjacent nerve root by the injected fluid (118).

Acute Pain Associated with Anticancer Therapies
Acute Pain Associated with Chemotherapy Infusion Techniques
Intravenous Infusion Pain

Pain at the site of cytotoxic infusion is a common problem. Four pain syndromes related to intravenous infusion of chemotherapeutic agents are recognized: venous
spasm, chemical phlebitis, vesicant extravasation, and anthracycline-associated flare. Venous spasm causes pain that is not associated with inflammation or phlebitis,
and which may be modified by application of a warm compress or reduction of the rate of infusion. Chemical phlebitis can be caused by cytotoxic medications including
amasarcine, dacarbazine, carmustine (119,120), and vinorelbine (121), as well as the infusion of potassium chloride and hyperosmolar solutions (122). The pain and
linear erythema associated with chemical phlebitis must be distinguished from the more serious complication of a vesicant cytotoxic extravasation (Table 1-4)
(123,124). Vesicant extravasation may produce intense pain followed by desquamation and ulceration (123,124). Finally, a brief venous flare reaction is often
associated with intravenous administration of the anthracycline, doxorubicin. The flare is typically associated with local urticaria and occasionally patients report pain or
stinging (125,126).
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Hepatic Artery Infusion Pain

Cytotoxic infusions into the hepatic artery (for patients with hepatic metastases) are often associated with the development of a diffuse abdominal pain (127).
Continuous infusions can lead to persistent pain. In some patients, the pain is due to the development of gastric ulceration or erosions (128), or cholangitis (129). If the
latter complications do not occur, the pain usually resolves with discontinuation of the infusion. A dose relationship is suggested by the observation that some patients
will comfortably tolerate reinitiating of the infusion at a lower dose (130).

Intraperitoneal Chemotherapy Pain

Abdominal pain is a common complication of intraperitoneal chemotherapy. A transient mild abdominal pain, associated with sensations of fullness or bloating, is
reported by approximately 25% of patients (131). A further 25% of patients reports moderate or severe pain, necessitating opioid analgesia or discontinuation of
therapy (131). Moderate or severe pain is usually caused by chemical serositis or infection (132). Drug selection may be a factor in the incidence of chemical serositis.
It is a common complication of intraperitoneal use of the anthracycline agents mitoxantrone and doxorubicin and with paclitaxel (Taxol), but it is relatively infrequent
with 5-fluorouracil (5-FU) or cisplatinum. Abdominal pain associated with fever and leukocytosis in blood and peritoneal fluid is suggestive of infectious peritonitis (133).

Intravesical Chemotherapy or Immunotherapy

Intravesical bacillus Calmette-Guérin therapy for transitional cell carcinoma of the urinary bladder usually causes a transient bladder irritability syndrome characterized
by frequency and/or micturition pain (134). Rarely treatment may trigger a painful polyarthritis (135). Similarly intravesical doxorubicin often causes a painful chemical
cystitis (136).

Acute Pain Associated with Chemotherapy Toxicity
Mucositis

Severe mucositis is an almost invariable consequence of the myeloablative chemotherapy and radiotherapy that precedes bone marrow transplantation, but it is less
common with standard intensity therapy (137,138 and 139). Although the clinical syndrome usually involves the oral cavity and pharynx, the underlying pathology
commonly extends to other gastrointestinal mucosal surfaces. Symptoms may occur as a result of involvement of the esophagus, stomach, or intestine (e.g.,
odynophagia, dyspepsia, or diarrhea). Damaged mucosal surfaces may become superinfected with microorganisms such as Candida albicans and herpes simplex.
The latter complication is most likely in neutropenic patients, who are also predisposed to systemic sepsis arising from local invasion by aerobic and anaerobic oral



flora.

Corticosteroid-Induced Perineal Discomfort

A transient burning sensation in the perineum is described by some patients following rapid infusion of large doses (20—100 mg) of dexamethasone (140). Patients
need to be warned that such symptoms may occur. Clinical experience suggests that this syndrome is prevented by slow infusion.

Steroid Pseudorheumatism

The withdrawal of corticosteroids may produce a pain syndrome that manifests as diffuse myalgias, arthralgias, and tenderness of muscles and joints. These
symptoms occur with rapid or slow withdrawal and may occur in patients taking these drugs for long or short periods of time. The pathogenesis of this syndrome is
poorly understood, but it has been speculated that steroid withdrawal may sensitize joint and muscle mechanoreceptors (141). Treatment consists of reinstituting the
steroids at a higher dose and withdrawing them more slowly (141).

Painful Peripheral Neuropathy

Chemotherapy-induced painful peripheral neuropathy, which is usually associated with vinca alkaloids, cisplatinum and paclitaxel, can have an acute course. The vinca
alkaloids (particularly vincristine) are also associated with other, presumably neuropathic, acute pain syndromes, including pain in the jaw, legs, arms, or abdomen, that
may last from hours to days (142,143 and 144). Vincristine-induced orofacial pain in the distribution of the trigeminal and glossopharyngeal nerves occurs in
approximately 50% of patients at the onset of vincristine treatment (144). The pain, which is severe in approximately half of those affected, generally begins 2—-3 days
after vincristine administration and lasts for 1-3 days. It is usually self-limiting and if recurrence occurs, it is usually mild (144). The neuropathy associated with
paclitaxel neuropathy is dose related and is generally subacute in onset with a tendency to resolution after the completion of therapy (145).

Headache

Intrathecal methotrexate in the treatment of leukemia or leptomeningeal metastases produces an acute meningitic syndrome in 5-50% of patients (146). Headache is
the prominent symptom and may be associated with vomiting, nuchal rigidity, fever, irritability, and lethargy. Symptoms usually begin hours after intrathecal treatment
and persist for several days. CSF examination reveals a pleocytosis that may mimic bacterial meningitis. Patients at increased risk for the development of this
syndrome include those who have received multiple intrathecal injections and those patients undergoing treatment for proven leptomeningeal metastases (146). The
syndrome tends not to recur with subsequent injections.

Systemic administration of L-asparaginase for the treatment of acute lymphoblastic leukemia produces thrombosis of cerebral veins or dural sinuses in 1-2% of
patients (147). This complication typically occurs after a few weeks of therapy, but its onset may be delayed until after the completion of treatment. It occurs as a result
of depletion of asparagine, which, in turn, leads to the reduction of plasma proteins involved in coagulation and fibrinolysis. Headache is the most common initial
symptom, and seizures, hemiparesis, delirium, vomiting, or cranial nerve palsies may also occur. The diagnosis may be established by angiography or by gradient echo
sequences on MRI scan (148).

Trans-retinoic acid therapy, which may be used in the treatment of acute promyelocytic leukemia, can cause a transient severe headache (149). The mechanism may
be related to pseudotumor cerebri induced by hypervitaminosis A.

Diffuse Bone Pain

Trans-retinoic acid therapy in patients with acute promyelocytic leukemia often produces a syndrome of diffuse bone pain (150,151). The pain is generalized, of
variable intensity, and closely associated with a transient neutrophilia. The latter observation suggests that the pain may be due to marrow expansion, a phenomenon
that may underlie a similar pain syndrome that occurs following the administration of colony-stimulating factors (152).

Taxol-Induced Arthralgia and Myalgia

Administration of paclitaxel generates a syndrome of diffuse arthralgias and myalgia in 10-20% of patients (153,154). Diffuse joint and muscle pains generally appear
1-4 days after drug administration and persist for 3—7 days. The pathophysiology of this phenomenon has not been well evaluated.

5-Fluorouracil-Induced Anginal Chest Pain

Patients receiving continuous infusions of 5-FU may develop ischemic chest pain (155). Continuous ambulatory electrocardiographic monitoring of patients undergoing
5-FU infusion demonstrated a near three-fold increase in ischemic episodes over pretreatment recordings (156). These electrocardiographic changes were more
common among patients with known coronary artery disease. It is widely speculated that coronary vasospasm may be the underlying mechanism (155,156 and 157).

Palmar-Plantar Erythrodysesthesia Syndrome

Protracted infusion of 5-FU can be complicated by the development of a tingling or burning sensation in the palms and soles followed by the development of an
erythematous rash. The rash is characterized by a painful, sharply demarcated, intense erythema of the palms and/or soles followed by bulla formation, desquamation,
and healing. Continuous low-dose 5-FU infusion (200-300 mg/m?day) will produce this palmar-plantar erythrodysesthesia syndrome in 40-90% of patients (158,159).
It occurs rarely with patients undergoing 96- to 120-hour infusions (160). The pathogenesis is unknown. The eruption is self-limiting in nature and it does not usually
require discontinuation of therapy. Symptomatic measures are often required (160) and treatment with pyridoxine has been reported to induce resolution of the lesions
(161). Palmar-plantar erythrodysesthesia is also commonly observed among patients treated with the orally administered 5-FU prodrug, capecitabine, when it may
warrant discontinuation of therapy if severe (162).

A similar syndrome has recently been reported with liposomal doxorubicin, which is thought to be relatively sequestered in skin (163). As with 5-FU, this is also a
dose-related adverse effect related to repeated dosing. Uncommonly palmar-plantar erythrodysesthesia has been observed with paclitaxel (164).

Postchemotherapy Gynecomastia

Painful gynecomastia can occur as a delayed complication of chemotherapy. Testis cancer is the most common underlying disorder (165) but it has been reported after
therapy for other cancers as well (166,167). Gynecomastia typically develops after a latency of 2—9 months and resolves spontaneously within a few months. Persistent
gynecomastia is occasionally observed (167). Cytotoxic-induced disturbance of androgen secretion is the probable cause of this syndrome (165). In the patient with
testicular cancer, this syndrome must be differentiated from tumor-related gynecomastia, which may be associated with early recurrence (see the section
Tumor-Related Gynecomastia) (168,169).

Chemotherapy-Induced Acute Digital Ischemia

Raynaud's phenomenon or transient ischemia of the toes is a common complication of bleomycin, vinblastine, and cisplatin treatment for testicular cancer (170).
Rarely, irreversible digital ischemia leading to gangrene has been reported after bleomycin (171).

Chemotherapy-Induced Tumor Pain

Pain at the site of tumor is reported to occur in some patients (7%) after treatment with vinorelbine. Typically, pain begins within a few minutes of the vinorelbine
infusion, is moderate to severe in intensity, and requires analgesic therapy. Premedication with ketorolac may prevent recurrence in some cases (172,173 and 174).

Acute Pain Associated with Hormonal Therapy
Luteinizing Hormone-Releasing Factor Tumor Flare in Prostate Cancer

Initiation of luteinizing hormone-releasing factor (LRF) hormonal therapy for prostate cancer produces a transient symptom flare in 5—25% of cases (175,176). The flare
is presumably caused by an initial stimulation of luteinizing hormone release before suppression is achieved. The syndrome typically presents as an exacerbation of



bone pain or urinary retention; spinal cord compression and sudden death have been reported (177). Symptom flare is usually observed within the first week of
therapy, and lasts 1-3 weeks in the absence of androgen antagonist therapy. Coadministration of an androgen antagonist during the initiation of LRF agonist therapy
can prevent this phenomenon (178). Among patients with prostate cancer that is refractory to first-line hormonal therapy, transient tumor flares have been observed
with androstenedione (179,180) and medroxyprogesterone (181).

Hormone-Induced Pain Flare in Breast Cancer

Any hormonal therapy for metastatic breast cancer can be complicated by a sudden onset of diffuse musculoskeletal pain commencing within hours to weeks of the
initiation of therapy (182). Other manifestations of this syndrome include erythema around cutaneous metastases, changes in liver function studies, and hypercalcemia.
Although the underlying mechanism is not understood, this does not appear to be caused by tumor stimulation, and it is speculated that it may reflect normal tissue
response (183).

Acute Pain Associated with Immunotherapy

Virtually all patients treated with interferon (IFN) experience an acute syndrome consisting of fever, chills, myalgias, arthralgias, and headache (184). The syndrome
usually begins shortly after initial dosing and frequently improves with continued administration of the drug (184). The severity of symptoms is related to type of IFN,
route of administration, schedule, and dose. Doses of 1-9 million units of IFN-a are usually well tolerated, but doses greater than or equal to 18 million units usually
produce moderate to severe toxicity (184). Acetaminophen pretreatment is often useful in ameliorating these symptoms.

Acute Pain Associated with Bisphosphonates

Bisphosphonates are widely used in the care of patients with bony metastases, especially among patients with breast cancer and myeloma (185). Infusion of
bisphosphonates is sometimes associated with the development of multifocal bone pain and/or myalgia. Typically, pain occurs within 24 hours of infusion and may last
up to 3 days. Pain intensity is variable and may be severe. The condition is self-limiting but may require analgesic therapy (186).

Acute Pain Associated with Growth Factors

Colony-stimulating factors are hematopoietic growth hormones that stimulate the production, maturation, and function of white blood cells. Granulocyte-macrophage
colony-stimulating factors and granulocyte colony-stimulating factors and interleukin-3 commonly produce mild to moderate bone pain and constitutional symptoms
such as fever, headache, and myalgias during the period of administration (187,188).

Subcutaneous administration of recombinant human erythropoietin a (r-HUEPO-a) is associated with pain at the injection site in approximately 40% of cases (189).
Subcutaneous injection of r-HUEPO-a is more painful than r-HUEPO-b (190). Alpha erythropoietin injection pain can be reduced by dilution of the vehicle with benzyl
alcohol saline, reduction of the volume of the vehicle to 1.0-0.1 ml (191), or addition of lidocaine (192).

Acute Pain Associated with Radiotherapy

Incident pains can be precipitated by transport and positioning of the patient for radiotherapy. Other pains can be caused by acute radiation toxicity, which is most
commonly associated with inflammation and ulceration of skin or mucous membranes within the radiation port. The syndrome produced is dependent upon the involved
field: Head and neck irradiation can cause a stomatitis or pharyngitis (139), treatment of the chest and esophagus can cause an esophagitis (193), and pelvic therapy
can cause a proctitis, cystitis-urethritis, vaginal ulceration, or radiation dermatitis.

Oropharyngeal Mucositis

Radiotherapy-induced mucositis is invariable with doses above 1000 cGy, and ulceration is common at doses above 4000 cGy. Although the severity of the associated
pain is variable, it is often severe enough to interfere with oral alimentation. Painful mucositis can persist for several weeks after the completion of the treatment
(139,194).

Acute Radiation Enteritis and Proctocolitis

Acute radiation enteritis occurs in as many as 50% of patients receiving abdominal or pelvic radiotherapy. Involvement of the small intestine can present with cramping
abdominal pain associated with nausea and diarrhea (195). Pelvic radiotherapy can cause a painful proctocolitis, with tenesmic pain associated with diarrhea, mucous

discharge, and bleeding (196). These complications typically resolve shortly after completion of therapy, but may have a slow resolution over 2—6 months (195,196 and
197). Acute enteritis is associated with an increased risk of late onset radiation enteritis (see the section Chronic Radiation Enteritis and Proctitis).

Early Onset Brachial Plexopathy

A transient brachial plexopathy has been described in breast cancer patients immediately following radiotherapy to the chest wall and adjacent nodal areas. In
retrospective studies, the incidence of this phenomenon has been variably estimated as 1.4-20.0% (198,199); clinical experience suggests that lower estimates are
more accurate. The median latency to the development of symptoms was 4.5 months (3—14 months) in one survey (198). Paresthesias are the most common
presenting symptom, and pain and weakness occur less frequently. The syndrome is self-limiting and does not predispose to the subsequent development of delayed
onset, progressive plexopathy.

Subacute Radiation Myelopathy

Subacute radiation myelopathy is an uncommon phenomenon that may occur following radiotherapy of extraspinal tumors (200,201). It is most frequently observed
involving the cervical cord after radiation treatment of head and neck cancers and Hodgkin's disease. In the latter case, patients develop painful, shock-like pains in the
neck that are precipitated by neck flexion (Lhermitte's sign). These pains may radiate down the spine and into one or more extremities. The syndrome usually begins
weeks to months after the completion of radiotherapy, and typically resolves over a period of 3—6 months (200).

Radiopharmaceutical-Induced Pain Flare

Strontium-89, Rhenium-186 hydroxyethylidene diphosphonate, and Samarium-153 are systemically administered beta-emitting calcium analogues that are taken up by
bone in areas of osteoblastic activity and which may help relieve pain caused by blastic bony metastases (202). A “flare” response, characterized by transient
worsening of pain 1-2 days after administration, occurs in 15-20% of patients (203). This flare usually resolves after 3—-5 days and most affected patients subsequently
develop a good analgesic response (203).

Acute Pain Associated with Infection

A significantly increased incidence of acute herpetic neuralgia occurs among cancer patients, especially those with hematological or lymphoproliferative malignancies
and those receiving immunosuppressive therapies (204,205). Pain or itch usually precedes the development of the rash by several days and may occasionally occur
without the development of skin eruption (205,206). The pain, which may be continuous or lancinating, usually resolves within 2 months (206). Pain persisting beyond
this interval is referred to as postherpetic neuralgia (see the section Postherpetic Neuralgia). Patients with active tumor are more likely to have a disseminated infection
(204). In those predisposed by chemotherapy, the infection usually develops less than 1 month after the completion of treatment. The dermatomal location of the
infection is often associated with the site of the malignancy (204): Patients with primary tumors of gynecological and genitourinary origin have a predilection to lumbar
and sacral involvement, and those with breast or lung carcinomas tend to present with thoracic involvement; patients with hematological tumors appear to be
predisposed to cervical lesions. The infection also occurs twice as frequently in previously irradiated dermatomes as nonradiated areas.

Acute Pain Associated with Vascular Events
Acute Thrombosis Pain

Thrombosis is the most frequent complication and the second cause of death in patients with overt malignant disease (207). Thrombotic episodes may precede the
diagnosis of cancer by months or years and represent a potential marker for occult malignancy (208). Postoperative deep vein thrombosis is more frequent in patients



operated on for malignant diseases than for other disorders, and both chemotherapy and hormone therapy are associated with an increased thrombotic risk (208).

Possible prothrombic factors in cancer include the capacity of tumor cells and their products to interact with platelets, clotting and fibrinolytic systems, endothelial cells,
and tumor-associated macrophages. Cytokine release, acute phase reaction, and neovascularization may contribute to in vivo clotting activation (207,208). Patients
with pelvic tumors (209), pancreatic cancer (210), gastric cancer, advanced breast cancer (211), and brain tumors (212) are at greatest risk.

Lower-Extremity Deep Venous Thrombosis

Pain and swelling are the most common presenting features of lower-extremity deep vein thrombosis (213). The pain is variable in severity and it is often mild. It is
commonly described as a dull cramp, or diffuse heaviness. The pain most commonly affects the calf but may involve the sole of the foot, the heel, the thigh, the groin,
or pelvis. Pain usually increases on standing and walking. On examination, suggestive features include swelling, warmth, dilatation of superficial veins, tenderness
along venous tracts, and pain induced by stretching (213).

Rarely, patients may develop tissue ischemia or frank gangrene, even without arterial or capillary occlusion. This syndrome is called phlegmasia cerulea dolens. It is
most commonly seen in patients with underlying neoplasm (214,215) and is characterized by severe pain, extensive edema, and cyanosis of the legs. Gangrene can
occur unless the venous obstruction is relieved. When possible, optimal therapy is anticoagulation and thrombectomy (216). The mortality rate for ischemic venous
thrombosis is approximately 40%, the cause of death usually being the underlying disease or pulmonary emboli (215).

Upper-Extremity Deep Venous Thrombosis

Only 2% of all cases of deep venous thrombosis involve the upper extremity, and the incidence of pulmonary embolism related to thrombosis in this location is
approximately 12% (217). The three major clinical features of upper-extremity venous thrombosis are edema, dilated collateral circulation, and pain (218).
Approximately two-thirds of patients have arm pain. Among patients with cancer, the most common causes are central venous catheterization and extrinsic
compression by tumor (218). Although thrombosis secondary to intrinsic damage usually responded well to anticoagulation alone and rarely causes persistent
symptoms, when extrinsic obstruction is the cause, persistent arm swelling and pain are commonplace (219).

Superior Vena Cava Obstruction

Superior vena cava (SVC) obstruction is most commonly caused by extrinsic compression by enlarged mediastinal lymph nodes (220). In contemporary series lung
cancer and lymphomas are the most commonly associated conditions. Increasingly, thrombosis of the SVC is caused by intravascular devices (221), particularly with
left-sided ports and when the catheter tip lies in the upper part of the vena (222). Patients usually present with facial swelling and dilated neck and chest wall veins.
Chest pain, headache, and mastalgia are less common presentations.

Acute Mesenteric Vein Thrombosis

Acute mesenteric vein thrombosis is most commonly associated with hypercoagulability states. Rarely, it has been associated with extrinsic venous compression by
malignant lymphadenopathy (223), extension of venous thrombosis (224), or as a result of iatrogenic hypercoagulable state (225).

CHRONIC PAIN SYNDROMES

Most chronic cancer-related pains are caused directly by the tumor (Table 1-2). Data from the largest prospective survey of cancer pain syndromes revealed that
almost one-fourth of the patients experienced two or more pains. Over 90% of the patients had one or more tumor-related pains and 21% had one or more pains
caused by cancer therapies. Somatic pains (71%) were more common than neuropathic (39%) or visceral pains (34%) (8). Bone pain and compression of neural
structures are the two most common causes (33,226,227,228 and 229).

Bone Pain

Bone metastases are the most common cause of chronic pain in cancer patients (33,226,227,228 and 229). Cancers of the lung, breast, and prostate most often
metastasize to bone, but any tumor type may be complicated by painful bony lesions. Although bone pain is usually associated with direct tumor invasion of bony
structures, more than 25% of patients with bony metastases are pain-free (230), and patients with multiple bony metastases typically report pain in only a few sites.
The factors that convert a painless lesion to a painful one are unknown. Bone metastases could potentially cause pain by any of multiple mechanisms, including
endosteal or periosteal nociceptor activation (by mechanical distortion or release of chemical mediators) or tumor growth into adjacent soft tissues and nerves (231).
Recent studies have demonstrated that tumor osteolysis may be mediated by a cascade involving the secretion of tumor-produced parathyroid hormone-related
protein, which stimulates osteoclastic bone resorption, thus releasing transforming growth factor b, which is abundant in bone matrix. The released transforming growth
factor b further promotes osteolysis by stimulating tumor-produced parathyroid hormone-related protein production by tumor cells (232).

Bone pain due to metastatic tumor needs to be differentiated from less common causes. Nonneoplastic causes in this population include osteoporotic fractures
(including those associated with multiple myeloma), focal osteonecrosis, which may be idiopathic or related to chemotherapy, corticosteroids (233), or radiotherapy
(see the section Osteoradionecrosis) (234).

Multifocal or Generalized Bone Pain

Bone pain may be focal, multifocal, or generalized. Multifocal bone pains are most commonly experienced by patients with multiple bony metastases. A generalized
pain syndrome, which is well recognized in patients with multiple bony metastases, is also rarely produced by replacement of bone marrow (235,236). This bone
marrow replacement syndrome has been observed in hematogenous malignancies (237,238) and, less commonly, solid tumors (236). This syndrome can occur in the
absence of abnormalities on bone scintigraphy or radiography, increasing the difficulty of diagnosis. Rarely, a paraneoplastic osteomalacia can mimic multiple
metastases (234).

Vertebral Syndromes

The vertebrae are the most common sites of bony metastases. More than two-thirds of vertebral metastases are located in the thoracic spine; lumbosacral and cervical
metastases account for approximately 20% and 10%, respectively (239,240). Multiple level involvement is common, occurring in greater than 85% of patients (241).
The early recognition of pain syndromes due to tumor invasion of vertebral bodies is essential, because pain usually precedes compression of adjacent neural
structures and prompt treatment of the lesion may prevent the subsequent development of neurological deficits. Several factors often confound accurate diagnosis;
referral of pain is common, and the associated symptoms and signs can mimic a variety of other disorders, both malignant (e.g., paraspinal masses) and nonmalignant.

Atlantoaxial Destruction and Odontoid Fracture

Nuchal or occipital pain is the typical presentation of destruction of the atlas or fracture of the odontoid process. Pain often radiates over the posterior aspect of the
skull to the vertex and is exacerbated by movement of the neck, particularly flexion (242). Pathological fracture may result in secondary subluxation with compression of
the spinal cord at the cervicomedullary junction. This complication is usually insidious and may begin with symptoms or signs in one or more extremity. Typically, there
is early involvement of the upper extremities and the occasional appearance of so-called “pseudo-levels” suggestive of more caudal spinal lesions; these deficits can
slowly progress to involve sensory and motor function (243). MRI is probably the best method for imaging this region of the spine (244), but clinical experience
suggests that CT is also sensitive. Plain radiography, tomography, and bone scintigraphy should be viewed as ancillary procedures.

C7-T1 Syndrome

Invasion of the C7 or T1 vertebra can result in pain referred to the interscapular region. These lesions may be missed if radiographical evaluation is mistakenly targeted
to the painful area caudal to the site of damage. Additionally, visualization of the appropriate region on routine radiographs may be inadequate due to obscuration by
overlying bone and mediastinal shadows. Patients with interscapular pain should therefore undergo radiography of both the cervical and the thoracic spine. Bone
scintigraphy may assist in targeting additional diagnostic imaging procedures such as CT or MRI. The latter procedures can be useful in assessing the possibility that
pain is referred from an extraspinal site such as the paraspinal gutter.



T12-L1 Syndrome

A T12 or L1 vertebral lesion can refer pain to the ipsilateral iliac crest or the sacroiliac joint. Imaging procedures directed at pelvic bones can miss the source of the
pain.

Sacral Syndrome

Severe focal pain radiating to buttocks, perineum, or posterior thighs may accompany destruction of the sacrum (245,246 and 247). The pain is often exacerbated by
sitting or lying and is relieved by standing or walking. The neoplasm can spread laterally to involve muscles that rotate the hip (e.g., the pyriformis muscle). This may
produce severe incident pain induced by motion of the hip, or a malignant “pyriformis syndrome” characterized by buttock or posterior leg pain that is exacerbated by
internal rotation of the hip. Local extension of the tumor mass may also involve the sacral plexus (see the section Lumbosacral Plexopathy).

Imaging Investigations of Bone Pain

The two most important imaging modalities for the evaluation of bone pain are plain radiography and nuclear bone scan. In general, CT and MRI scans are reserved for
situations when the diagnosis cannot be discerned from clinical information and these baseline tests or when there are specific diagnostic issues to be resolved that
require special techniques.

Plain Radiography

Radiography should be the first test ordered in the evaluation of bone pain and to confirm findings of other imaging studies. There are three radiographical patterns of
metastatic disease: osteolytic, osteoblastic, and mixed. Osteoblastic areas correspond to the reaction of the host bone to the metastases. This reactive bone forms in a
random pattern lacking normal bone structure and it often lacks mechanical strength despite its sclerotic, radiopaque appearance. Lytic lesions with little or no reactive
bone formation indicate bone destruction in excess of bone formation. Periosteal thickening or elevation is commonly seen with primary bone neoplasms, rapidly
growing tumor, or a stress fracture through the underlying bone.

When examining bone radiographs of long bones, it is important to evaluate the extent of cortical destruction. The risk of pathological fracture is high if 50% or more of
the cortex is destroyed by tumor (248,249 and 250). Vertebral bodies must be carefully examined for collapse of the vertebral bodies (best viewed on a lateral
radiograph) and pedicle erosion (viewed on an anterior/posterior radiograph) because both of these findings are associated with enhanced risk of epidural
encroachment by tumor.

Bone Scan

Technetium bisphosphonate bone scans are valuable in evaluating patients with multifocal pain and in identifying the extent of bony secondaries (251). Three patterns
of uptake may indicate bony metastases. Most commonly, the radioisotope accumulates in the reactive new bone giving rise to a “hot spot.” Less frequently
metastases give rise to cold spots due to the complete absence of reactive bone or poor blood flow (252) or to a pattern of difftuse accumulation of tracer throughout the
skeleton (super scan) in the setting of disseminated skeletal disease.

There are several problems associated with bone scans:

1. Bone scans are characterized by high sensitivity and low specificity. Uptake may occur at any skeletal site with an elevated rate of bone turnover such as trauma
(even remote trauma), infection, arthropathy, or even acute osteopenia of disuse (251,253,254 and 255). Whereas a scan showing multiple lesions strongly
suggests metastases, only 50% of solitary foci represent metastases and, in such cases, radiographical correlation is essential.

2. Because bone scans do not evaluate the structural integrity of the bone, positive findings that correspond to painful sites should be further evaluated by plain
radiographs, CT scan, or both.

3. There are some situations in which bone scans are notoriously unreliable. Cancers, such as melanoma and multiple myeloma, may evoke little reactive bone
formation, leading to false-negative scans (256,257 and 258). In these situations, plain radiography is the preferred initial examination.

Other radionucleotide bone scanning techniques are occasionally used. Single-photon-emission CT scanning is a bone scanning technique with improved sensitivity
and specificity over conventional bone scanning techniques (251,259). In patients with diffuse tracer uptake, bone marrow scanning using tracer linked to
antigranulocyte antibody can be helpful in distinguishing a normal scan from a super-scan caused by diffuse marrow infiltration (260). Gallium scanning is useful for
detecting otherwise undetected bone metastases from lymphomas and soft-tissue sarcomas (261).

Computed Tomography

CT is a second-tier investigation technique in the evaluation of bony secondaries. It is very effective in evaluating the three-dimensional integrity of bone and to better
visualize abnormal lesions identified on bone scan (262). It may be useful in confirming suspicions raised by bone scans and more clearly illustrating the extent of bone
destruction. It is particularly helpful in the evaluation of patients with pain in the regions of the pelvic and shoulder girdles and base of skull who have equivocal or
nondiagnostic findings on plain radiography. Spine lesions can also be well visualized by CT. With contemporary CT equipment and techniques the additional yield
from MRI is usually very limited.

When confirmation of histological diagnosis is required, CT-guided biopsy or fine-needle aspiration is usually diagnostic (263,264 and 265). When the lesion is
osteolytic, CT-guided needle biopsy is usually satisfactory (diagnostic accuracy, 80%). When the lesion is osteoblastic or there is a thick overlying cortical rim, it is
extremely difficult to insert a needle and obtain an adequate tissue sample. Such cases may necessitate open surgical biopsy.

Magnetic Resonance Imaging

This imaging technique is generally reserved for three clinical situations: (a) to arbitrate suspicious lesions that remain ill-defined despite plain radiography and CT, (b)
when bone marrow infiltration is suspected, and (c) in the evaluation of spinal cord compression.

MRI is an excellent method to evaluate bone marrow involvement in disease such as leukemia, lymphoma, and multiple myeloma that replace the marrow space.
Because bone marrow (including hematopoietic or “red” marrow) contains a high percentage of fat, T1-weighted MRI scans generally reveal metastases as focal areas
of low signal intensity (266). This approach has also been shown to be very sensitive in solid tumors that metastasize to bone marrow such as breast and lung cancer
(267,268 and 269).

It is often difficult to distinguish between changes caused by treatment, fracture, and tumor. Indeed, noncontrast MRI cannot reliably distinguish among these changes.
In one study the false-positive tumor detection rate was as high as 50% (270). More recent data suggests that gadolinium-enhanced bone imaging can be helpful in this
situation; tumor commonly demonstrates high or inhomogeneous signal intensity after gadolinium injection that is not seen in fractures or postoperative changes (271).

Back Pain and Epidural Compression

Epidural compression (EC) of the spinal cord or cauda equina is the second most common neurological complication of cancer, occurring in up to 10% of patients (62).
In the community setting, EC is often the first recognized manifestation of malignancy (272); at a cancer hospital it is the presenting syndrome in only 8% of cases (62).
Most EC is caused by posterior extension of vertebral body metastasis to the epidural space (Fig. 1-4). Occasionally, EC is caused by tumor extension from the
posterior arch of the vertebra or infiltration of a paravertebral tumor through the intervertebral foramen (Fig. 1-5).



FIGURE 1-4. Axial magnetic resonance imaging scan of the lumbar spine in a 56-year-old woman with carcinoma of the colon who presented with back pain and L3
radicular pain in the right leg. The axial scan performed through L3 demonstrates complete obliteration of the epidural space (arrows) and severe compression of the
thecal sac.

FIGURE 1-5. Computed tomography scan of lumbar vertebra demonstrating a large metastasis involving the left transverse process, invading into the intervertebral
foramen and encroaching into the epidural space.

Untreated, EC leads inevitably to neurological damage. Effective treatment can potentially prevent these complications. The most important determinate of the efficacy
of treatment is the degree of neurological impairment at the time therapy is initiated. Seventy-five percent of patients who begin treatment while ambulatory remain so.
The efficacy of treatment declines to 30-50% for those who begin treatment while markedly paretic and is 10—20% for those who are plegic
(239,273,274,275,276,277,278,279,280 and 281). Despite this, delays in diagnosis are commonplace (282).

Back pain is the initial symptom in almost all patients with EC (62). In 10% it is the only symptom at the time of diagnosis (283). Because pain usually precedes
neurological signs by a prolonged period, it should be viewed as a potential indicator of EC, which can lead to treatment at a time that a favorable response is most
likely. Back pain, however, is a nonspecific symptom that can result from bony or paraspinal metastases without epidural encroachment, from retroperitoneal or
leptomeningeal tumor, epidural lipomatosis due to steroid administration (284), or from a large variety of other benign conditions. Because it is infeasible to pursue an
extensive evaluation in every cancer patient who develops back pain, the complaint should impel an evaluation that determines the likelihood of EC and thereby selects
patients appropriate for definitive imaging of the epidural space. The selection process is based on symptoms and signs and the results of simple imaging techniques.

Clinical Features of Epidural Extension

Some pain characteristics are particularly suggestive of epidural extension (285). Rapid progression of back pain in a crescendo pattern is an ominous occurrence
(275). Radicular pain, which can be constant or lancinating, has similar implications (285). It is usually unilateral in the cervical and lumbosacral regions and bilateral in
the thorax, where it is often experienced as a tight, belt-like band across the chest or abdomen (285). The likelihood of EC is also greater when back or radicular pain is
exacerbated by recumbency, cough, sneeze, or strain (274). Other types of referred pain are also suggestive, including Lhermitte's sign (286) and central pain from
spinal cord compression, which usually is perceived some distance below the site of the compression and is typically a poorly localized, nondermatomal dysesthesia
(62).

Weakness, sensory loss, autonomic dysfunction, and reflex abnormalities usually occur after a period of progressive pain (285). Weakness may begin segmentally if
related to nerve root damage or in a multisegmental or pyramidal distribution if the cauda equina or spinal cord, respectively, is injured. The rate of progression of
weakness is variable; in the absence of treatment, following the onset of weakness one-third of patients will develop paralysis within 7 days (287). Patients whose
weakness progresses slowly have a better prognosis for neurological recovery with treatment than those who progress rapidly (288,289). Without effective treatment,
sensory abnormalities, which may also begin segmentally, may ultimately evolve to a sensory level, with complete loss of all sensory modalities below site of injury.
The upper level of sensory findings may correspond to the location of the epidural tumor or be below it by many segments (285). Ataxia without pain is the initial
presentation of EC in 1% of patients. This finding is presumably due to early involvement of the spinocerebellar tracts (239). Bladder and bowel dysfunction occur late,
except in patients with a conus medullaris lesion who may present with acute urinary retention and constipation without preceding motor or sensory symptoms (285).

Other features that may be evident on examination of patients with EC include scoliosis, asymmetrical wasting of paravertebral musculature, and a gibbus (palpable
step in the spinous processes). Spinal tenderness to percussion, which may be severe, often accompanies the pain.

Imaging Modalities

Definitive imaging of the epidural space confirms the existence of EC (and thereby indicates the necessity and urgency of treatment), defines the appropriate radiation
portals, and determines the extent of epidural encroachment (which influences prognosis and may alter the therapeutic approach) (61). The options for definitive
imaging include MRI, myelography, and CT-myelography, or spiral CT without myelographic contrast.

MRI is noninvasive and offers accurate imaging of the vertebrae, intraspinal, and paravertebral structures. When available it is generally the preferred mode of
evaluation. A recent study comparing state-of-the-art MRI techniques with CT-myelography demonstrated equivalent sensitivity and specificity (290). Data suggests
that a “scanning” midsagittal MRI is clearly inadequate (291). Whenever possible, total spine imaging should be performed because multiple level involvement is
common and other sites may be clinically occult. In a recent study of 65 patients with cord compression, 32 (49%) had multiple level involvement and of these, 28
(66%) were clinically occult (292). MRl is relatively contraindicated in patients with severe claustrophobia and certain metallic implants and is absolutely contraindicated
for patients with cardiac pacemakers or aneurysm clips. Several other groups who may not be suitable for MRI include very obese patients and those with severe
kyphosis or scoliosis.

Previously, myelography was considered the standard examination for imaging the spinal cord (2,293). In contrast to MRI or CT imaging, it is invasive and evaluation
may be limited if there is a complete block to the flow of contrast which precludes demonstrating the extent of the compressing lesion. It has the advantages of
facilitating simultaneous evaluation of the CSF for cytology when leptomeningeal metastases are part of the differential diagnosis.

Postmyelographic CT is a useful tool that provides additional information about the vertebral and paravertebral structures. It can usually define the extent of the cord
compression (294). It may help distinguish between cord compression caused by displaced bony fragments from soft-tissue extension and in the identification of
paraspinal tumors with extension through the intervertebral foramina (290).

Besides immediate patient discomfort, myelography is often complicated by postprocedure side effects that include back pain, headache, vomiting, seizures, and
adverse neurobehavioral reactions. The risk of adverse effects is related to the gauge and type of needle used (295), the contrast medium (296), and the anatomy of
the EC.

Similar to MRI, CT scanning is noninvasive. It provides excellent visualization of the vertebrae, vertebral structural integrity, paravertebral soft tissues, and the vertebral



foramina. The improved resolution observed with contemporary spiral techniques facilitates very clear imaging of the spinal canal contents. Although no comparative
data are yet available, in the author's experience, CT scanning of regions identified by either plain radiography or bone scan usually provides excellent visualization of
cortical integrity, the intervertebral foramina, and canal contents. Bone and soft-tissue windows are used in a complimentary manner; bone windows allow evaluation of
bony integrity and, in particular, of cortical breach; and soft-tissue windows are used to evaluate the contents of the spinal canal. Using this approach we reserve more
expensive and less readily available MRI imaging for equivocal cases when leptomeningeal metastases are suspected or when total spinal imaging is required.

Algorithm for the Investigation of Cancer Patients with Back Pain

Given the prevalence and the potential for dire consequences of EC, and the recognition that back pain is a marker of early (and therefore treatable) EC, algorithms
have been developed to guide the evaluation of back pain in the cancer patient. The objective of these algorithms is to select a subgroup of patients who should
undergo definitive imaging of the epidural space from the large number of patients who develop back pain (61). Effective treatment of EC before irreversible
neurological compromise occurs is the overriding goal of these approaches.

One such algorithm defines both the urgency and course of the evaluation (Fig. 1-6). Patients with emerging symptoms and signs indicative of spinal cord or cauda
equina dysfunction are designated Group 1. The evaluation (and, if appropriate, treatment) of these patients should proceed on an emergency basis. In most cases,
these patients should receive an intravenous dose of corticosteroid before epidural imaging is performed.

FIGURE 1-6. Algorithm for the management of back pain in the cancer patient. CT, computed tomography; ESCC, extradural spinal cord compression; RT, radiation
therapy.

Patients with symptoms and signs of radiculopathy or stable or mild signs of spinal cord or cauda equina dysfunction are designated Group 2. These patients are also
usually treated presumptively with a corticosteroid and are scheduled for definitive imaging of the epidural space as soon as possible. Group 3 patients have back pain
and no symptoms or signs suggesting EC. These patients should be evaluated in routine fashion starting with plain spine radiographs. The presence at the appropriate
level of any abnormality consistent with neoplasm indicates a high probability (60%) of EC (293,297). This likelihood varies, however, with the type of radiological
abnormality. For example, one study noted that EC occurred in 87% of patients with greater than 50% vertebral body collapse, 31% with pedicle erosion, and only 7%
with tumor limited to the body of the vertebra without collapse (298). Definitive imaging of the epidural space is thus strongly indicated in patients who have >50%
vertebral body collapse and is generally recommended for patients with pedicle erosion. Some patients with neoplasm limited to the vertebral body can be followed
expectantly. Imaging should be performed if pain progresses or changes (e.g., becomes radicular) or if radiographical evidence of progression is obtained.

Among patients with vertebral collapse, it is often difficult to distinguish malignant from nonmalignant pathology. Vertebral metastases are suggested by destruction of
the anterolateral or posterior cortical bone of the vertebral body, the cancellous bone or vertebral pedicle, a focal paraspinal soft-tissue mass, and an epidural mass.
Nonmalignant causes are suggested by cortical fractures of the vertebral body without cortical bone destruction, retropulsion of a fragment of the posterior cortex of the
vertebral body into the spinal canal, fracture lines within the cancellous bone of the vertebral body, an intravertebral vacuum phenomenon, and a thin diffuse paraspinal
soft-tissue mass (299).

Normal spine radiographs alone are not adequate to ensure a low likelihood of epidural tumor in patients with back pain. The bone may not be sufficiently damaged to
change the radiograph or the tumor may involve the epidural space with little or no involvement of the adjacent bone (such as may occur when paraspinal tumor grows
through the intervertebral foramen). The latter phenomenon has been most strikingly demonstrated in patients with lymphoma, in whom EC presents with normal
radiography more than 60% of the time (300,301). Damage to the vertebra that is not seen on the plain radiograph may potentially be demonstrated by bone
scintigraphy. In patients with back pain and normal bone radiography, a positive scintigram at the site of pain is associated with a 12—17% likelihood of epidural disease
(273,302). Although such patients can also be followed expectantly, definitive imaging of the epidural space should be considered, particularly if the pain is progressive.

If both radiographs and scintigraphy are normal but the patient has severe or progressive pain, evaluation with CT, or preferably MRI, may still be warranted. If the CT
scan demonstrates either a bony lesion abutting the spinal canal, a paraspinal mass, or a perivertebral soft-tissue collar, imaging of the epidural space is still justified
(273,303).

Pain Syndromes of the Bony Pelvis and Hip

The pelvis and hip are common sites of metastatic involvement. Lesions may involve any of the three anatomical regions of the pelvis (ischiopubic, iliosacral, or
periacetabular), the hip joint itself or the proximal femur (304). The weight bearing function of these structures, essential for normal ambulation, contributes to the
propensity of disease at these sites to cause incident pain with ambulation.

Hip Joint Syndrome

Tumor involvement of the acetabulum or head of femur typically produces localized hip pain that is aggravated by weight bearing and movement of the hip. The pain
may radiate to the knee or medial thigh, and occasionally, pain is limited to these structures (304,305). Medial extension of an acetabular tumor can involve the
lumbosacral plexus as it traverses the pelvic sidewall (Fig. 1-7). Evaluation of this region is best accomplished with CT or MRI, both of which can demonstrate the
extent of bony destruction and adjacent soft-tissue involvement more sensitively than other imaging techniques (306).

FIGURE 1-7. Computed tomography scan demonstrating lytic lesion of the right acetabulum with tumor extension into the pelvis (arrow).

Acrometastases

Acrometastases, metastases in the hands and feet, are rare and often misdiagnosed or overlooked (307). In the feet, the larger bones containing the higher amounts of



red marrow, such as the os calcis, are usually involved (308). Symptoms may be vague and can mimic other conditions such as osteomyelitis, gouty rheumatoid
arthritis, Reiter's syndrome, Paget's disease, osteochondral lesions, and ligamentous sprains.

Arthritides
Hypertrophic Pulmonary Osteoarthropathy

Hypertrophic pulmonary osteoarthropathy is a paraneoplastic syndrome that incorporates clubbing of the fingers, periostitis of long bones, and occasionally a
rheumatoid-like polyarthritis (309). Periosteitis and arthritis can produce pain, tenderness, and swelling in the knees, wrists, and ankles. The onset of symptoms is
usually subacute, and it may precede the discovery of the underlying neoplasm by several months. It is most commonly associated with non—small cell lung cancer.
Less commonly it may be associated with benign mesothelioma (310), pulmonary metastases from other sites (311), smooth muscle tumors of the esophagus (312),
breast cancer (313), and metastatic nasopharyngeal cancer (314). Effective antitumor therapy is sometimes associated with symptom regression (315). Hypertrophic
pulmonary osteoarthropathy is diagnosed on the basis of physical findings, radiological appearance, and radionuclide bone scan (309,316,317).

Other Polyarthritides

Rarely rheumatoid arthritis, systemic lupus erythematosus, and an asymmetrical polyarthritis may occur as paraneoplastic phenomena that resolve with effective
treatment of the underlying disease (318,319). A syndrome of palmar plantar fasciitis and polyarthritis, characterized by palmar and digital with polyarticular painful
capsular contractions, has been associated with ovarian (320) and breast (321) cancers.

Muscle Pain
Muscle Cramps

Persistent muscle cramps in cancer patients are usually caused by an identifiable neural, muscular, or biochemical abnormality (322). In one series of 50 patients, 22
had peripheral neuropathy, 17 had root or plexus pathology (including six with leptomeningeal metastases), two had polymyositis and one had hypomagnesemia. In
this series, muscle cramps were the presenting symptom of recognizable and previously unsuspected neurological dysfunction in 64% (27 of 42) of the identified
causes (323).

Skeletal Muscle Tumors

Soft-tissue sarcomas arising from fat, fibrous tissue or skeletal muscle are the most common tumors involving the skeletal muscles. Skeletal muscle is one of the most
unusual sites of metastasis from any malignancy (324,325). Lesions are usually painless but they may present with persistent ache.

Headache and Facial Pain

Headache in the cancer patient results from traction, inflammation, or infiltration of pain-sensitive structures in the head or neck. Early evaluation with appropriate
imaging technigues may identify the lesion and allow prompt treatment, which may reduce pain and prevent the development of neurological deficits (326).

Intracerebral Tumor

Among 183 patients with new onset chronic headache as an isolated symptom, investigation revealed underlying tumor in 15 cases (327). The prevalence of headache
in patients with brain metastases or primary brain tumors is 60-90% (328,329). The headache is presumably produced by traction on pain-sensitive vascular and dural
tissues. Patients with multiple metastases and those with posterior fossa metastases are more likely to report this symptom (328). The pain may be focal, overlying the
site of the lesion, or generalized. Headache has lateralizing value, especially in patients with supratentorial lesions (329). Posterior fossa lesions often cause a bifrontal
headache. The quality of the headache is usually throbbing or steady and the intensity is usually mild to moderate (329).

Among children clinical features predictive of underlying tumor include sleep-related headache, headache in the absence of a family history of migraine, vomiting,
absence of visual symptoms, headache of less than 6 months duration, confusion, and abnormal neurological examination findings (330).

The headache is often worse in the morning and is exacerbated by stooping, sudden head movement, or Valsalva maneuvers (cough, sneeze, or strain) (329). In
patients with increased intracranial pressure, these maneuvers can also precipitate transient elevations in intracranial pressure called “plateau waves.” These plateau
waves, which may also be spontaneous, can be associated with short periods of severe headache, nausea, vomiting, photophobia, lethargy, and transient neurological
deficits (331,332). Occasionally these plateau waves produce life-threatening herniation syndromes (331,332).

Leptomeningeal Metastases

Leptomeningeal metastases, which are characterized by diffuse or multifocal involvement of the subarachnoid space by metastatic tumor, occur in 1-8% in patients
with systemic cancer (333). Non-Hodgkin's lymphoma and acute lymphocytic leukemia both demonstrate predilection for meningeal metastases (333). The incidence is
lower for solid tumors alone. Of solid tumors, adenocarcinomas of the breast and small cell lung cancer predominate (334).

Leptomeningeal metastases present with focal or multifocal neurological symptoms or signs that may involve any level of the neuraxis (333,335,336). More than
one-third of patients presents with evidence of cranial nerve damage, including double vision, hearing loss, facial numbness, and decreased vision (335,336). This is
particularly true among patients with underlying hematological malignancy (336). Less common features include seizures, papilledema, hemiparesis, ataxic gait, and
confusion (337). Generalized headache and radicular pain in the low back and buttocks are the most common pains associated with leptomeningeal metastases
(335,336,338). The headache is variable and may be associated with changes in mental status (e.qg., lethargy, confusion, or loss of memory), nausea, vomiting,
tinnitus, or nuchal rigidity. Pains that resemble cluster headache (339) or glossopharyngeal neuralgia with syncope (340) have also been reported.

The diagnosis of leptomeningeal metastases is confirmed through analysis of the CSF. The CSF may reveal elevated pressure, elevated protein, depressed glucose,
and/or lymphocytic pleocytosis. Ninety percent of patients ultimately show positive cytology, but multiple evaluations may be required. After a single LP, the
false-negative rate may be as high as 55%; this falls to only 10% after three LPs (335,338,341). The sensitivity and specificity of CSF cytology is enhanced by the use
of fluorescence in situ hybridization (342,343) or immunocytochemical techniques (344). Tumor markers, such as lactic dehydrogenase isoenzymes (335),
carcinoembryonic antigen (345), b,-microglobulin (345), and tissue polypeptide antigen (346), may help to delineate the diagnosis. Flow cytometry for detection of

abnormal DNA content may be a useful adjunct to cytologic examination (347).

Gadolinium-enhanced MRI imaging of the neuroaxis can assist in identifying leptomeningeal metastases (Fig. 1-8). When headache is the presenting feature,
gadolinium-enhanced MR examination of the brain is the initial imaging investigation, especially if signs of cranial nerve involvement are present (348,349). If this is
nondiagnostic and if the pain distribution indicates spinal involvement, sensitivity is enhanced by performing an examination of the whole spine (Fig. 1-4). There is
evidence that gadolinium-enhanced spinal MRI may be positive in almost 50% of patients without clinical findings related to the spinal region and in 60% of patients
with negative CSF cytology (350). Additionally, findings of contrast enhancement of the basilar cisterns, parenchymal metastases, hydrocephalus without a mass
lesion, or spinal subarachnoid masses or enhancement may all have therapeutic implications (333).




FIGURE 1-8. Gadolinium-enhanced magnetic resonance imaging scan of the thoracolumbar spine demonstrating multifocal meningeal enhancement consistent with
leptomeningeal metastases.

Untreated leptomeningeal metastases cause progressive neurological dysfunction at multiple sites, followed by death in 4 to 6 weeks. Current treatment strategies,
which includes radiation therapy to the area of symptomatic involvement, corticosteroids, and intraventricular or intrathecal chemotherapy or systemic chemotherapy,
are of limited efficacy and in general patient outlook remains poor (337,351,352).

Base of Skull Metastases

Base of skull metastases are associated with well-described clinical syndromes (353), which are named according to the site of metastatic involvement: orbital,
parasellar, middle fossa, jugular foramen, occipital condyle, clivus, and sphenoid sinus. Cancers of the breast, lung, and prostate are most commonly associated with
this complication (353,354), but any tumor type that metastasizes to bone may be responsible. When base of skull metastases are suspected, axial imaging with CT
(including bone window settings) is the usual initial procedure (Fig. 1-9) (353). MRI is more sensitive for assessing soft-tissue extension and CSF analysis may be
needed to exclude leptomeningeal metastases.

FIGURE 1-9. Computed tomography scan of the base of skull of a woman with proptosis and right-sided facial pain. There is extensive tumor erosion of the orbital wall,
clivus, and the floor of the middle cranial fossa.

Orbital Syndrome

Orbital metastases usually present with progressive pain in the retro-orbital and supraorbital area of the affected eye. Blurred vision and diplopia may be associated
complaints. Signs may include proptosis, chemosis of the involved eye, external ophthalmoparesis, ipsilateral papilledema, and decreased sensation in the ophthalmic
division of the trigeminal nerve. Imaging with MRI or CT scan can delineate the extent of bony damage and orbital infiltration.

Parasellar Syndrome

The parasellar syndrome typically presents as unilateral supraorbital and frontal headache, which may be associated with diplopia (355). There may be
ophthalmoparesis or papilledema, and formal visual field testing may demonstrate hemianopsia or quadrantanopsia.

Middle Cranial Fossa Syndrome

The middle cranial fossa syndrome presents with facial numbness, paresthesias, or pain, which is usually referred to the cheek or jaw (in the distribution of second or
third divisions of the trigeminal nerve) (356). The pain is typically described as a dull continual ache, but may also be paroxysmal or lancinating. On examination,
patients may have hypesthesia in the trigeminal nerve distribution and signs of weakness in the ipsilateral muscles of mastication. Occasionally patients have other
neurological signs such as abducens palsy (353,357).

Jugular Foramen Syndrome

The jugular foramen syndrome usually presents with hoarseness or dysphagia. Pain is usually referred to the ipsilateral ear or mastoid region and may occasionally
present as glossopharyngeal neuralgia, with or without syncope (353). Pain may also be referred to the ipsilateral neck or shoulder. Neurological signs include
ipsilateral Horner's syndrome, and paresis of the palate, vocal cord, sternocleidomastoid, or trapezius. Ipsilateral paresis of the tongue may also occur if the tumor
extends to the region of the hypoglossal canal.

Occipital Condyle Syndrome

The occipital condyle syndrome presents with unilateral occipital pain that is worsened with neck flexion (358,359). The patient may complain of neck stiffness. Pain
intensity is variable but can be severe. Examination may reveal a head tilt, limited movement of the neck, and tenderness to palpation over the occipitonuchal junction.
Neurological findings may include ipsilateral hypoglossal nerve paralysis and sternocleidomastoid weakness.

Clivus Syndrome

The clivus syndrome is characterized by vertex headache, which is often exacerbated by neck flexion. Lower cranial nerve (VI-XII) dysfunction follows and may
become bilateral.

Sphenoid Sinus Syndrome

A sphenoid sinus metastasis often presents with bifrontal and/or retro-orbital pain, which may radiate to the temporal regions (360). There may be associated features
of nasal congestion and diplopia. Physical examination is often unremarkable although unilateral or bilateral sixth-nerve paresis can be present.

Painful Cranial Neuralgias

As noted, specific cranial neuralgias can occur from metastases in the base of skull or leptomeninges. They are most commonly observed in patients with prostate and
lung cancer (361). Invasion of the soft tissues of the head or neck, or involvement of sinuses can also eventuate in such lesions. Each of these syndromes has a
characteristic presentation. Early diagnosis may allow effective treatment of the underlying lesion before progressive neurological injury occurs.

Glossopharyngeal Neuralgia

Glossopharyngeal neuralgia has been reported in patients with leptomeningeal metastases (340), the jugular foramen syndrome (353), or head and neck malignancies
(362,363 and 364). This syndrome presents as severe pain in the throat or neck, which may radiate to the ear or mastoid region. Pain may be induced by swallowing.
In some patients, pain is associated with sudden orthostasis and syncope.

Trigeminal Neuralgia

Trigeminal pains may be continual, paroxysmal, or lancinating. Pain that mimics classical trigeminal neuralgia can be induced by tumors in the middle or posterior fossa



(357,365,366 and 367) or leptomeningeal metastases (339). Continual pain in a trigeminal distribution may be an early sign of acoustic neuroma (368). All cancer
patients who develop trigeminal neuralgia should be evaluated for the existence of an underlying neoplasm.

Ear and Eye Pain Syndromes
Otalgia

Otalgia is the sensation of pain in the ear. Referred otalgia is pain felt in the ear but originating from a nonotological source. The rich sensory innervation of the ear
derives from four cranial nerves and two cervical nerves that also supply other areas in the head, neck, thorax, and abdomen. Pain referred to the ear may originate in
areas far removed from the ear itself. Otalgia is reported among patients with carcinoma of the oropharynx or hypopharynx (369,370), acoustic neuroma (371), and
metastases to the temporal bone or infratemporal fossa (372,373).

Eye Pain

Blurring of vision and eye pain are the two most common symptoms of choroidal metastases (374,375 and 376). More commonly chronic eye pain is related to
metastases to the bony orbit, intraorbital structures such as the rectus muscles (377,378), or optic nerve (379).

Uncommon Causes of Headache and Facial Pain

Headache and facial pain in cancer patients may have many other causes. Unilateral facial pain can be the initial symptom of an ipsilateral lung tumor (380,381,382
and 383). Presumably this referred pain is mediated by vagal afferents. Facial squamous cell carcinoma of the skin may present with facial pain due to extensive
perineural invasion (384). Patients with Hodgkin's disease may have transient episodes of neurological dysfunction that has been likened to migraine (385). Headache
may occur with cerebral infarction or hemorrhage, which may be due to nonbacterial thrombotic endocarditis or disseminated intravascular coagulation. Headache is
also the usual presentation of sagittal sinus occlusion, which may be due to tumor infiltration, hypercoagulable state, or treatment with L-asparaginase therapy (386).
Headache due to pseudotumor cerebri has also been reported to be the presentation of SVC obstruction in a patient with lung cancer (387). Tumors of the sinonasal
tract may present with deep facial or nasal pain (388).

Neuropathic Pains Involving the Peripheral Nervous System

Neuropathic pains involving the peripheral nervous system are common. The syndromes include painful radiculopathy, plexopathy, mononeuropathy, or peripheral
neuropathy.

Painful Radiculopathy

Radiculopathy or polyradiculopathy may be caused by any process that compresses, distorts, or inflames nerve roots. Painful radiculopathy is an important
presentation of epidural tumor and leptomeningeal metastases (see the section Leptomeningeal Metastases).

Postherpetic Neuralgia

Postherpetic neuralgia is defined solely by the persistence of pain in the region of a zoster infection. Although some authors apply this term if pain continues beyond
lesion healing, most require a period of weeks to months before this label is used. A criterion of pain persisting beyond 2 months after lesion healing is recommended
(205). One study suggests that postherpetic neuralgia is two to three times more frequent in the cancer population than the general population (204). In patients with
postherpetic neuralgia and cancer, changes in the intensity or pattern of pain, or the development of new neurological deficits may indicate the possibility of local
neoplasm and should be investigated.

Cervical Plexopathy

The ventral rami of the upper four cervical spinal nerves join to form the cervical plexus between the deep anterior and lateral muscles of the neck. Cutaneous
branches emerge from the posterior border of the sternocleidomastoid. In the cancer population, plexus injury is frequently due to tumor infiltration or treatment
(including surgery or radiotherapy) to neoplasms in this region (389). Tumor invasion or compression of the cervical plexus can be caused by direct extension of a
primary head and neck malignancy or neoplastic (metastatic or lymphomatous) involvement of the cervical lymph nodes (389). Pain may be experienced in the
preauricular (greater auricular nerve) or postauricular (lesser and greater occipital nerves) regions, or the anterior neck (transverse cutaneous and supraclavicular
nerves). Pain may refer to the lateral aspect of the face or head, or to the ipsilateral shoulder. The overlap in the pain referral patterns from the face and neck may
relate to the close anatomical relationship between the central connections of cervical afferents and the afferents carried in cranial nerves V, VI, 1X, and X in the upper
cervical spinal cord. The pain may be aching, burning, or lancinating, and is often exacerbated by neck movement or swallowing. Associated features can include
ipsilateral Horner's syndrome or hemidiaphragmatic paralysis. The diagnosis must be distinguished from EC of the cervical spinal cord and leptomeningeal metastases.
MRI or CT imaging of the neck and cervical spine is usually required to evaluate the etiology of the pain.

Brachial Plexopathy

The two most common causes of brachial plexopathy in cancer patients are tumor infiltration and radiation injury. Less common causes of painful brachial plexopathy
include trauma during surgery or anesthesia, radiation-induced second neoplasms, acute brachial plexus ischemia, and paraneoplastic brachial neuritis.

Malignant Brachial Plexopathy

Plexus infiltration by tumor is the most prevalent cause of brachial plexopathy. Malignant brachial plexopathy is most common in patients with lymphoma, lung cancer,
or breast cancer. The invading tumor usually arises from adjacent axillary, cervical, and supraclavicular lymph nodes (lymphoma and breast cancer) or from the lung
(superior sulcus tumors or so-called Pancoast tumors) (390,391). Pain is nearly universal, occurring in 85% of patients, and often precedes neurological signs or
symptoms by months (391). Lower plexus involvement (C7, C8, T1 distribution) is typical, and is reflected in the pain distribution, which usually involves the elbow,
medial forearm and fourth and fifth fingers. Pain may sometimes localize to the posterior arm or elbow. Severe aching is usually reported, but patients may also
experience constant or lancinating dysesthesias along the ulnar aspect of the forearm or hand.

Tumor infiltration of the upper plexus (C5-C6 distribution) is less common. This lesion is characterized by pain in the shoulder girdle, lateral arm and hand. Seventy-five
percent of patients presenting with upper plexopathy subsequently develop a panplexopathy, and 25% of patients present with panplexopathy (390).

Cross-sectional imaging is essential in all patients with symptoms or signs compatible with plexopathy (Fig. 1-10). In one study, CT scanning had 80-90% sensitivity in
detecting tumor infiltration (392). Others have demonstrated improved diagnostic yield with a multiplanar imaging technique (393). Although there are no comparative
data on the sensitivity and specificity of CT and MRI in this setting, MRI does have the theoretical advantage of reliably assessing the integrity of the adjacent epidural
space (394).

FIGURE 1-10. Contrast-enhanced computed tomography scan of the brachial plexus in a 64-year-old woman who has a past history of breast cancer and presents with



left arm and hand pain. There is a mass in the left brachial plexus. L, left; R, right.

Electrodiagnostic studies may be helpful in patients with suspected plexopathy particularly when neurological examination and imaging studies are normal (395).
Although not specific for tumor, abnormalities on electromyography (EMG) or somatosensory evoked potentials may establish the diagnosis of plexopathy and thereby
confirm the need for additional evaluation.

Patients with malignant brachial plexopathy are at high risk for epidural extension of the tumor (273,389). Epidural disease can occur as the neoplasm grows medially
and invades vertebrae or tracks along nerve roots through the intervertebral foramina. In the latter case, there may be no evidence of bony erosion on imaging studies.
The development of Horner's syndrome, evidence of panplexopathy, or finding of paraspinal tumor or vertebral damage on CT or MRI are highly associated with
epidural extension and should lead to definitive imaging of the epidural tumor (273,389).

Radiation-Induced Brachial Plexopathy

Two distinct syndromes of radiation-induced brachial plexopathy have been described: (a) early onset transient plexopathy (see the section Early Onset Brachial
Plexopathy) and, (b) delayed onset progressive plexopathy. Delayed onset progressive plexopathy can occur 6 months to 20 years after a course of radiotherapy that
included the plexus in the radiation portal. In contrast to tumor infiltration, pain is a relatively uncommon presenting symptom (18%), and when present is usually less
severe (390). Weakness and sensory changes predominate in the distribution of the upper plexus (C5, C6 distribution) (396,397 and 398). Radiation changes in the
skin and lymphedema are commonly associated. The CT scan usually demonstrates diffuse infiltration that cannot be distinguished from tumor infiltration. There is no
specific advantage to MRI scanning. In particular, increased T2 signal in or near the brachial plexus is commonly seen in both radiation plexopathy and tumor infiltration
(394). EMG may demonstrate myokymia (396,399,400). Although a careful history, combined with neurological findings and the results of CT scanning and
electrodiagnostic studies, can strongly suggest the diagnosis of radiation-induced injury, repeated assessments over time may be needed to confirm the diagnosis.
Rare patients require surgical exploration of the plexus to exclude neoplasm and establish the etiology. When due to radiation, plexopathy is usually progressive
(389,401), although some patients plateau for a variable period of time.

Uncommon Causes of Brachial Plexopathy

Malignant peripheral nerve tumor or a second primary tumor in a previously irradiated site can account for pain recurring late in the patient's course (402,403). Pain has
been reported to occur as a result of brachial plexus entrapment in a lymphedematous shoulder (398), and as a consequence of acute ischemia many years after
axillary radiotherapy (404). An idiopathic brachial plexopathy has also been described in patients with Hodgkin's disease (405).

Lumbosacral Plexopathy

The lumbar plexus, which lies in the paravertebral psoas muscle, is formed primarily by the ventral rami of L1-4. The sacral plexus forms in the sacroiliac notch from the
ventral rami of S1-3 and the lumbosacral trunk (L4-5), which courses caudally over the sacral ala to join the plexus (406). Lumbosacral plexopathy may be associated
with pain in the lower abdomen, inguinal region, buttock, or leg (407). In the cancer population, lumbosacral plexopathy is usually caused by neoplastic infiltration or
compression. Radiation-induced plexopathy also occurs, and occasional patients develop the lesion as a result of surgical trauma, infarction, cytotoxic damage,
infection in the pelvis or psoas muscle, abdominal aneurysm, or idiopathic lumbosacral neuritis. Polyradiculopathy from leptomeningeal metastases or epidural
metastases can mimic lumbosacral plexopathy.

Malignant Lumbosacral Plexopathy

The primary tumors most frequently associated with malignant lumbosacral plexopathy include colorectal, cervical, breast, sarcoma, and lymphoma (389,407). Most
tumors involve the plexus by direct extension from intrapelvic neoplasm. Metastases account for only one-fourth of cases. In one study, two-thirds of patients
developed plexopathy within 3 years of their primary diagnosis and one-third presented within 1 year (407).

Pain is, typically, the first symptom and it is experienced by almost all patients at some point, and it is the only symptom in almost 20% of patients. The quality is
aching, pressure-like, or stabbing; dysesthesias are relatively uncommon. Most patients develop numbness, paresthesias or weakness weeks to months after the pain
begins. Common signs include leqg weakness that involves multiple myotomes, sensory loss that crosses dermatomes, reflex asymmetry, focal tenderness, leg edema,
and positive, direct, or reverse, straight-leg raising signs.

An upper plexopathy occurs in almost one-third of patients with lumbosacral plexopathy (407). This lesion is usually due to direct extension from a low abdominal
tumor, most frequently colorectal. Pain may be experienced in the back, lower abdomen, flank, or iliac crest, or the anterolateral thigh. Examination may reveal
sensory, motor and reflex changes in a L1-4 distribution. A subgroup of these patients presents with a syndrome characterized by pain and paresthesias limited to the
lower abdomen or inguinal region, variable sensory loss and no motor findings. CT scan may show tumor adjacent to the L1 vertebra (the L1 syndrome) (407) or along
the pelvic sidewall, where it presumably damages the ilioinguinal, iliohypogastric, or genitofemoral nerves. Another subgroup has neoplastic involvement of the psoas
muscle and presents with a syndrome characterized by upper lumbosacral plexopathy, painful flexion of the ipsilateral hip, and positive psoas muscle stretch test. This
has been termed the malighant psoas syndrome (408). Similarly, pain in the distribution of the femoral nerve has been observed in the setting of recurrent
retroperitoneal sarcoma (409) and tumor in the iliac crest can compress the lateral cutaneous nerve of the thigh, producing a pain that mimics meralgia paresthetica
(410).

A lower plexopathy occurs in just over 50% of patients with malignant lumbosacral plexopathy (407). This lesion is usually due to direct extension from a pelvic tumor,
most frequently rectal cancer, gynecological tumors, or pelvic sarcoma. Pain may be localized in the buttocks and perineum, or referred to the posterolateral thigh and
leg. Associated symptoms and signs conform to an L4—S1 distribution. Examination may reveal weakness or sensory changes in the L5 and S1 dermatomes and a
depressed ankle jerk. Other findings include leg edema, bladder or bowel dysfunction, sacral or sciatic notch tenderness, and a positive, straight-leg raising test. A
pelvic mass may be palpable.

Sacral plexopathy may occur from direct extension of a sacral lesion or a presacral mass. This may present with predominant involvement of the lumbosacral trunk,
characterized by numbness over the dorsal medial foot and sole, and weakness of knee flexion, ankle dorsiflexion, and inversion. Other patients demonstrate particular
involvement of the coccygeal plexus, with prominent sphincter dysfunction and perineal sensory loss. The latter syndrome occurs with low pelvic tumors such as those
arising from the rectum or prostate.

A panplexopathy with involvement in a L1-S3 distribution occurs in almost one-fifth of patients with lumbosacral plexopathy (407). Local pain may occur in the lower
abdomen, back, buttocks, or perineum. Referred pain can be experienced anywhere in distribution of the plexus. Leg edema is extremely common. Neurological
deficits may be confluent or patchy within the L1-S3 distribution and a positive, straight-leg raising test is usually present.

Autonomic dysfunction, particularly anhydrosis and vasodilation, has been associated with plexus and peripheral nerve injuries. Focal autonomic neuropathy, which
may suggest the anatomical localization of the lesion (411), has been reported as the presenting symptom of metastatic lumbosacral plexopathy (412).

Cross-sectional imaging, with either CT or MR, is the preferred diagnostic procedure to evaluate lumbosacral plexopathy (Fig. 1-11). Scanning should be done from
the level of the L1 vertebral body, through the sciatic notch. When using CT scanning technigues, images should include bone and soft-tissue windows. Limited data
suggests superior sensitivity MRI over CT imaging (413). Definitive imaging of the epidural space adjacent to the plexus should be considered in the patient who has
features indicative of a relatively high risk of epidural extension, including bilateral symptoms or signs, unexplained incontinence, or a prominent paraspinal mass
(273,407).



FIGURE 1-11. Computed tomography scan at the S1 level in a man with low back pain and pain radiating down the posterior aspect of the left leg. The scan shows a
large mass invading the left sacrum with extension to the pelvic sidewall. L, left; R, right.

Radiation-Induced Lumbosacral Plexopathy

Radiation fibrosis of the lumbosacral plexus is a rare complication that may occur from 1 to over 30 years following radiation treatment. The use of intracavitary radium
implants for carcinoma of the cervix may be an additional risk factor (414). Radiation-induced plexopathy typically presents with progressive weakness and leg swelling.
Pain is not usually a prominent feature (414,415). Weakness typically begins distally in the L5-S1 segments and is slowly progressive. The symptoms and signs may
be bilateral (415). If CT scanning demonstrates a lesion, it is usually a nonspecific diffuse infiltration of the tissues. EMG may show myokymic discharges (415).

Uncommon Causes of Lumbosacral Plexopathy

Lumbosacral plexopathy may occur following intraarterial cisplatinum infusion and embolization technigues. This syndrome has been observed following attempted
embolization of a bleeding rectal lesion. Benign conditions that may produce similar findings include hemorrhage or abscess in the iliopsoas muscle (406), abdominal
aortic aneurysms, diabetic radiculoplexopathy, vasculitis, and an idiopathic lumbosacral plexitis analogous to acute brachial neuritis (406).

Painful Mononeuropathy
Tumor-Related Mononeuropathy

Tumor-related mononeuropathy usually results from compression or infiltration of a nerve from tumor arising in an adjacent bony structure. The most common example
of this phenomenon is intercostal nerve injury in a patient with rib metastases. Constant burning pain and other dysesthesias in the area of sensory loss are the typical
clinical presentation. Other examples include the cranial neuralgias previously described, sciatica associated with tumor invasion of the sciatic notch, and common
peroneal nerve palsy associated with primary bone tumors of the proximal fibula and lateral cutaneous nerve of the thigh neuralgia associated with iliac crest tumors.

Other Causes of Mononeuropathy

Cancer patients also develop mononeuropathies from many other causes. Postsurgical syndromes are well described (see the section Chronic Post Pain Syndormes)
and radiation injury of a peripheral nerve occurs occasionally. Rarely cancer patients develop nerve entrapment syndromes (such as carpal tunnel syndrome) related to
edema or direct compression by tumor (416).

Painful Peripheral Neuropathies

Painful peripheral neuropathies have multiple causes, including nutritional deficiencies, other metabolic derangements (e.g., diabetes and renal dysfunction), neurotoxic
effects of chemotherapy, and, rarely, paraneoplastic syndromes.

Toxic Peripheral Neuropathy

Chemotherapy-induced peripheral neuropathy is a common problem, which is typically manifested by painful paresthesias in the hands and/or feet, and signs
consistent with an axonopathy, including “stocking-glove” sensory loss, weakness, hyporeflexia, and autonomic dysfunction (417). The pain is usually characterized by
continuous burning or lancinating pains, either of which may be increased by contact. The drugs most commonly associated with a peripheral neuropathy are the vinca
alkaloids (especially vincristine) (142,418), cisplatinum (419,420), and oxaliplatin (421). Procarbazine, carboplatinum, misonidazole, and hexamethylmelamine have
also been implicated as causes for this syndrome (146,422). Data from several studies indicates that the risk of neuropathy associated with cisplatinum can be
diminished by the coadministration of the radioprotective agent amifostine at the time of treatment (423).

Paraneoplastic Painful Peripheral Neuropathy

Paraneoplastic painful peripheral neuropathy can be related to injury to the dorsal root ganglion (also known as subacute sensory neuronopathy or ganglionopathy) or
injury to peripheral nerves (424). These syndromes may be the initial manifestation of an underlying malignancy. Except for the neuropathy associated with myeloma
(425,426), their course is usually independent of the primary tumor (424,427).

Subacute sensory neuronopathy is characterized by pain (usually dysesthetic), paresthesias, sensory loss in the extremities, and severe sensory ataxia (428). Although
it is usually associated with small cell carcinoma of the lung (429), other tumor types, including breast cancer (430), Hodgkin's disease (431), and varied solid tumors,
are rarely associated. Both constant and lancinating dysesthesias occur and typically predate other symptoms. Neuropathic symptoms (pain, paresthesia, sensory loss)
were asymmetric at onset, with a predilection for the upper limbs. Indeed, in one instance a painful bilateral ulnar neuropathy is described (432). The pain usually
develops before the tumor is evident and its course is typically independent. Coexisting autonomic, cerebellar, or cerebral abnormalities are common (428). The
syndrome, which results from an inflammatory process involving the dorsal root ganglia, may be part of a more diffuse autoimmune disorder that can affect the limbic
region, brainstem, and spinal cord (427,428,433). An antineuronal IgG antibody (“anti-Hu”), which recognizes a low molecular weight protein present in most small cell
lung carcinomas, has been associated with the condition (427).

A sensorimotor peripheral neuropathy, which may be painful, has been observed in association with diverse neoplasms, particularly Hodgkin's disease and
paraproteinemias (427,428). The peripheral neuropathies associated with multiple myeloma, Waldenstrom's macroglobulinemia, small-fiber amyloid neuropathy, and
osteosclerotic myeloma, are thought to be due to antibodies that cross-react with constituents of peripheral nerves (426). Clinically evident peripheral neuropathy
occurs in approximately 15% of patients with multiple myeloma, and electrophysiologic evidence of this lesion can be found in 40% (426). The pathophysiology of the
neuropathy is unknown.

Pain Syndromes of the Viscera and Miscellaneous Tumor-Related Syndromes

Pain may be caused by pathology involving the luminal organs of the gastrointestinal or genitourinary tracts, the parenchymal organs, the peritoneum, or the
retroperitoneal soft tissues. Obstruction of hollow viscus, including intestine, biliary tract, and ureter, produces visceral nociceptive syndromes that are well described in
the surgical literature (434). Pain arising from retroperitoneal and pelvic lesions may involve mixed nociceptive and neuropathic mechanisms if both somatic structures
and nerves are involved.

Hepatic Distention Syndrome

Pain sensitive structures in the region of the liver include the liver capsule, blood vessels, and biliary tract (435). Nociceptive afferents that innervate these structures
travel via the celiac plexus, the phrenic nerve, and the lower right intercostal nerves. Extensive intrahepatic metastases, or gross hepatomegaly associated with
cholestasis, may produce discomfort in the right subcostal region, and less commonly in the right mid-back or flank (435,436 and 437). Referred pain may be
experienced in the right neck or shoulder, or in the region of the right scapula (436). The pain, usually described as a dull aching, may be exacerbated by movement,
pressure in the abdomen, and deep inspiration. Pain is commonly accompanied by symptoms of anorexia and nausea. Physical examination may reveal a hard



irreqgular subcostal mass that descends with respiration and is dull to percussion. Other features of hepatic failure may be present. Imaging of the hepatic parenchyma
by either ultrasound or CT will usually identify the presence of space-occupying lesions or cholestasis (Fig. 1-12).

FIGURE 1-12. Computed tomography scan of the abdomen of a 72-year-old man with metastatic colon cancer and persistent, right, upper-quadrant abdominal pain.
The scan demonstrates extensive liver metastases. L, left; R, right.

Occasional patients who experience chronic pain due to hepatic distention develop an acute intercurrent subcostal pain that may be exacerbated by respiration.
Physical examination may demonstrate a palpable or audible rub. These findings suggest the development of an overlying peritonitis, which can develop in response to
some acute event, such as a hemorrhage into a metastasis.

Midline Retroperitoneal Syndrome

Retroperitoneal pathology involving the upper abdomen may produce pain by injury to deep somatic structures of the posterior abdominal wall, distortion of pain
sensitive connective tissue, vascular and ductal structures, local inflammation, and direct infiltration of the celiac plexus. The most common causes are pancreatic
cancer (438,439 and 440) and retroperitoneal lymphadenopathy (441,442 and 443), particularly celiac lymphadenopathy (444). The reasons for the high frequency of
perineural invasion and the presence of pain in pancreatic cancer may be related to locoregional secretion and activation of growth factor and its high-affinity receptor
TrkA. These factors are involved in stimulating epithelial cancer cell growth and perineural invasion (445). In some instances of pancreatic cancer, obstruction of the
main pancreatic duct with subsequent ductal hypertension generates pain which can be relieved by stenting of the pancreatic duct (446). The pain is experienced in the
epigastrium, in the low thoracic region of the back, or in both locations. It is often diffuse and poorly localized. It is usually dull and boring in character, exacerbated with
recumbency, and improved by sitting. The lesion can usually be demonstrated by CT, MRI, or ultrasound scanning of the upper abdomen (Fig. 1-13). If tumor is
identified in the paravertebral space, or vertebral body destruction is identified, consideration should be given to careful evaluation of the epidural space (273).

FIGURE 1-13. Computed tomography scan of the abdomen of a 47-year-old woman with epigastric pain and jaundice. The computed tomography shows a large mass
in the head of the pancreas (arrow 2), dilatation of the common bile duct (arrow 1), and dilatation of the pancreatic duct (arrow 3). L, left; R, right.

Chronic Intestinal Obstruction

Abdominal pain is an almost invariable manifestation of chronic intestinal obstruction, which may occur in patients with abdominal or pelvic cancers (447,448). The
factors that contribute to this pain include smooth muscle contractions, mesenteric tension and mural ischemia. Obstructive symptoms may be due primarily to the
tumor, or more likely, to a combination of mechanical obstruction and other processes such as autonomic neuropathy and ileus from metabolic derangements or drugs.
Both continuous and colicky pains occur which may be referred to the dermatomes represented by the spinal segments supplying the affected viscera. Vomiting,
anorexia, and constipation are important associated symptoms.

Peritoneal Carcinomatosis

Peritoneal carcinomatosis occurs most often by transcelomic spread of abdominal or pelvic tumor. Excepting breast cancer, hematogenous spread of an
extraabdominal neoplasm in this pattern is rare. Carcinomatosis can cause peritoneal inflammation, mesenteric tethering, malignant adhesions, and ascites, all of
which can cause pain. Pain and abdominal distention are the most common presenting symptoms. Mesenteric tethering and tension appears to cause a diffuse
abdominal or low back pain. Tense malignant ascites can produce diffuse abdominal discomfort and a distinct stretching pain in the anterior abdominal wall. Adhesions
can also cause obstruction of hollow viscus, with intermittent colicky pain (449). CT scanning may demonstrate evidence of ascites, omental infiltration, and peritoneal
nodules (450) (Fig. 1-14).

FIGURE 1-14. Computed tomography scan of the abdomen of a 66-year-old woman with stage IV ovarian cancer. The short arrows indicate areas of peritoneal
thickening and infiltration. The large horizontal arrow indicates ascitic fluid interposed lateral to the lower lobe of the liver. L, left; R, right.

Malignant Perineal Pain

Tumors of the colon or rectum, female reproductive tract, and distal genitourinary system are most commonly responsible for perineal pain (451,452,453,454 and 455).



Severe perineal pain following antineoplastic therapy may precede evidence of detectable disease and should be viewed as a potential harbinger of progressive or
recurrent cancer (451,452,455). There is evidence to suggest that this phenomenon is caused by microscopic perineural invasion by recurrent disease (456). The pain,
which is typically described as constant and aching, is often aggravated by sitting or standing, and may be associated with tenesmus or bladder spasms (451).

Tumor invasion of the musculature of the deep pelvis can also result in a syndrome that appears similar to the so-called “tension myalgia of the pelvic floor” (457). The
pain is typically described as a constant ache or heaviness that exacerbates with upright posture. When due to tumor, the pain may be concurrent with other types of
perineal pain. Digital examination of the pelvic floor may reveal local tenderness or palpable tumor.

Adrenal Pain Syndrome

Large adrenal metastases, common in lung cancer, may produce unilateral flank pain, and less commonly, abdominal pain. Pain is of variable severity, and it can be
severe (458).

Ureteric Obstruction

Ureteric obstruction is most frequently caused by tumor compression or infiltration within the true pelvis (459,460). Less commonly, obstruction can be more proximal,
associated with retroperitoneal lymphadenopathy, an isolated retroperitoneal metastasis, mural metastases, or intraluminal metastases. Cancers of the cervix, ovary,
prostate, and rectum are most commonly associated with this complication. Nonmalignant causes, including retroperitoneal fibrosis resulting from radiotherapy or
graft-versus-host disease, occur rarely (461,462 and 463).

Pain may or may not accompany ureteric obstruction. When present, it is typically a dull chronic discomfort in the flank, with radiation into the inguinal region or
genitalia. If pain does not occur, ureteric obstruction may be discovered when hydronephrosis is discerned on abdominal imaging procedures or renal failure develops.
Ureteric obstruction can be complicated by pyelonephritis or pyonephrosis, which often present with features of sepsis, loin pain, and dysuria. Diagnosis of ureteric
obstruction can usually be confirmed by the demonstration of hydronephrosis on renal sonography. The level of obstruction can be identified by pyelography. CT
scanning techniques will usually demonstrate the cause (464).

Ovarian Cancer Pain

Moderate to severe chronic abdominopelvic pain is the most common symptom of ovarian cancer. It is reported by almost two-thirds of patients in the 2 weeks prior to
the onset or recurrence of the disease (3). In patients who have been previously treated, it is an important symptom of potential recurrence (3).

Lung Cancer Pain

Even in the absence of involvement of the chest wall or parietal pleura, lung tumors can produce a visceral pain syndrome. In a large case series of lung cancer
patients, pain was unilateral in 80% of the cases and bilateral in 20%. Among patients with hilar tumors, the pain was reported to the sternum or the scapula. Upper
and lower lobe tumors referred to the shoulder and to the lower chest respectively (465,466). As previously mentioned (see the section Uncommon Causes of
Headache and Facial Pain), early lung cancers can generate ipsilateral facial pain (380,381,383,467). It is postulated that this pain syndrome is generated via vagal
afferent neurones.

Other Uncommon Visceral Pain Syndromes

Sudden onset severe abdominal or loin pain may be caused by nontraumatic rupture of a visceral tumor. This has been most frequently reported with hepatocellular
cancer (468). Kidney rupture due to a renal metastasis from an adenocarcinoma of the colon (469) and metastasis-induced perforated appendicitis (470) have been
reported. Torsion of pedunculated visceral tumors can produce a cramping abdominal pain (471,472 and 473).

Paraneoplastic Nociceptive Pain Syndromes
Tumor-Related Gynecomastia

Tumors that secrete chorionic gonadotrophin, including malignant and benign tumors of the testis (474,475,476 and 477) and rarely cancers from other sites (478,479),
may be associated with chronic breast tenderness or gynecomastia. Approximately 10% of patients with testis cancer have gynecomastia or breast tenderness at
presentation, and the likelihood of gynecomastia is greater with increasing chorionic gonadotrophin level (477). Breast pain can be the first presentation of an occult
tumor (474,475 and 476).

Paraneoplastic Pemphigus

Paraneoplastic pemphigus is a rare mucocutaneous disorder associated with non-Hodgkin's lymphoma; chronic lymphocytic leukemia. The condition is characterized
by widespread shallow ulcers with hemorrhagic crusting of the lips, conjunctival bullae, and, uncommonly, pulmonary lesions. Characteristically, histopathology reveals
intraepithelial and subepithelial clefting and immunoprecipitation studies reveal autoantibodies directed against desmoplakins and desmogleins (480,481).

Chronic Pain Syndromes Associated with Cancer Therapy

Most treatment-related pains are caused by tissue-damaging procedures. These pains are acute, predictable, and self-limited. Chronic, treatment-related pain
syndromes are associated with either a persistent nociceptive complication of an invasive treatment (such as a postsurgical abscess), or more commonly, neural injury.
In some cases, these syndromes occur long after the therapy is completed, resulting in a difficult differential diagnosis between recurrent disease and a complication of
therapy.

Postchemotherapy Pain Syndromes
Chronic Painful Peripheral Neuropathy

Although most patients who develop painful peripheral neuropathy due to cytotoxic therapy gradually improve, some develop a persistent pain. In particular, peripheral
neuropathy associated with cisplatinum may continue to progress months after discontinuation of therapy and may persist for months to years (482,483). This is less
common with vincristine or paclitaxel (484). The characteristics of this pain syndrome were described previously (see the section Toxic Peripheral Neuropathy).

Avascular (Aseptic) Necrosis of Femoral or Humeral Head

Avascular necrosis of the femoral or humeral head may occur either spontaneously or as a complication of intermittent or continuous corticosteroid therapy (485,486).
Osteonecrosis may be unilateral or bilateral. Involvement of the femoral head is most common and typically causes pain in the hip, thigh, or knee. Involvement of the
humeral head usually presents as pain in the shoulder, upper arm, or elbow. Pain is exacerbated by movement and relieved by rest. There may be local tenderness
over the joint, but this is not universal. Pain usually precedes radiological changes by weeks to months; bone scintigraphy and MRI are sensitive and complementary
diagnostic procedures. Early treatment consists of analgesics, decrease or discontinuation of steroids, and sometimes surgery. With progressive bone destruction, joint
replacement may be necessary.

Plexopathy

Lumbosacral or brachial plexopathy may follow cisplatinum infusion into the iliac artery (487) or axillary artery (488), respectively. Affected patients develop pain,
weakness, and paresthesias within 48 hours of the infusion. The mechanism for this syndrome is thought to be due to small vessel damage and infarction of the plexus
or nerve. The prognosis for neurological recovery is not known.

Raynaud's Phenomenon

Among patients with germ cell tumors treated with cisplatin, vinblastine, and bleomycin, persistent Raynaud's phenomenon is observed in 20-30% of cases (170,489).



This effect has also been observed in patients with carcinoma of the head and neck treated with a combination of cisplatin, vincristine, and bleomycin (490).
Pathophysiological studies have demonstrated that a hyperreactivity in the central sympathetic nervous system results in a reduced function of the smooth muscle cells
in the terminal arterioles (491).

Chronic Pain Associated with Hormonal Therapy
Gynecomastia with Hormonal Therapy for Prostate Cancer

Chronic gynecomastia and breast tenderness are common complications of antiandrogen therapies for prostate cancer. The incidence of this syndrome varies among
drugs. It is frequently associated with diethylstilbestrol (492) and bicalutamide (493), less commonly with flutamide (494) and cyproterone (495), and uncommonly
among patients receiving LRF agonist therapy (175,176). Gynecomastia in the elderly must be distinguished from primary breast cancer or a secondary cancer in the
breast (496,497).

Chronic Postsurgical Pain Syndromes

Surgical incision at virtually any location may result in chronic pain. Although persistent pain is occasionally encountered after nephrectomy, sternotomy, craniotomy,
inguinal dissection, and other procedures, these pain syndromes are not well described in the cancer population. In contrast, several syndromes are now clearly
recognized as sequelae of specific surgical procedures. The predominant underlying pain mechanism in these syndromes is neuropathic, resulting from injury to
peripheral nerves or plexus.

Breast Surgery Pain Syndromes

Chronic pain of variable severity is a common sequel of surgery for breast cancer. In two large surveys, pain, paresthesias, and strange sensations were reported by
30-50% of the patients (498,499,500 and 501). The most common sites of pain were the breast scar region and the ipsilateral arm. Pain was more common among
women who underwent breast conserving treatments than those who underwent mastectomy. The highest incidence of pain was reported by patients who had had
both radio- and chemotherapy (499). Data from a retrospective survey of 408 mastectomy patients revealed that this phenomenon was more common among younger
patients and that the pain severity attenuated over time (500).

Although chronic pain has been reported to occur after almost any surgical procedure on the breast (from lumpectomy to radical mastectomy), it is most common after
procedures involving axillary dissection (398,502,503 and 504). Pain may begin immediately or as late as many months following surgery. The natural history of this
condition appears to be variable, and both subacute and chronic courses are possible (505). The onset of pain later than 18 months following surgery is unusual, and a
careful evaluation to exclude recurrent chest wall disease is recommended in this setting.

Postmastectomy pain is characterized as a constricting and burning discomfort localized to the medial arm, axilla, and anterior chest wall (504,506,507,508 and 509).
On examination there is often an area of sensory loss within the region of the pain (508). The etiology is believed to be related to damage to the intercostobrachial
nerve, a cutaneous sensory branch of Tl,2,3 (504,508). There is marked anatomical variation in the size and distribution of the intercostobrachial nerve and this may
account for some of the variability in the distribution of pain observed in patients with this condition (510).

In some cases of pain after breast surgery, a trigger point can be palpated in the axilla or chest wall. The patient may restrict movement of the arm leading to frozen
shoulder as a secondary complication.

Postradical Neck Dissection Pain

Long-standing locoregional pain after radical neck dissection is uncommon (511). Several types of postradical neck dissection pain are recognized. A persistent
neuropathic pain can develop weeks to months after surgical injury to the cervical plexus. Tightness, along with burning or lancinating dysesthesias in the area of the
sensory loss, are the characteristic symptoms. More commonly, chronic pain can result from musculoskeletal imbalance in the shoulder girdle following surgical
removal of neck muscles (511). Similar to the droopy shoulder syndrome (512), this syndrome can be complicated by development of a thoracic outlet syndrome or
suprascapular nerve entrapment, with selective weakness and wasting of the supraspinatus and infraspinatus muscles (513). Data from a large survey demonstrated
that neck dissections sparing CN Xl, and not dissecting level V of the neck when CN Xl is spared, are associated with less shoulder and neck pain (514).

Escalating pain in patients who have undergone radical neck dissection may signify recurrent tumor or soft-tissue infection. These lesions may be difficult to diagnose
in tissues damaged by radiation and surgery. Repeated CT or MRI scanning may be needed to exclude tumor recurrence. Empiric treatment with antibiotics should be
considered (515,516).

Postthoracotomy Pain

There have been two major studies of postthoracotomy pain (517,518). In the first (518), three groups were identified: The largest (63%) had prolonged postoperative
pain that abated within 2 months after surgery. Recurrent pain, following resolution of the postoperative pain, was usually due to neoplasm. A second group (16%)
experienced pain that persisted following the thoracotomy, then increased in intensity during the follow-up period. Local recurrence of disease and infection were the
most common causes of the increasing pain. A final group had a prolonged period of stable or decreasing pain that gradually resolved over a maximum 8-month
period. This pain was not associated with tumor recurrence. Overall, the development of late or increasing postthoracotomy pain was due to recurrent or persistent
tumor in greater than 95% of patients. This finding was corroborated in the more recent study that evaluated the records of 238 consecutive patients who underwent
thoracotomy which identified recurrent pain in 20 patients. All were found to have tumor regrowth (517).

Patients with recurrent or increasing postthoracotomy pain should be carefully evaluated, preferably with a chest CT scan (Fig. 1-15) or MRI. Chest radiographs are
insufficient to evaluate recurrent chest disease. In some patients, postthoracotomy pain appears to be caused by a taut muscular band within the scapular region. In
such cases, pain may be amenable to trigger point injection of local anesthetic (519).

FIGURE 1-15. Chest computed tomography scan of a 55-yearold man who had recurrent left-sided chest wall pain 9 months after right upper lobectomy for squamous
cell carcinoma of the lung. There is a chest wall recurrence associated with rib destruction and soft-tissue mass (arrow).

Postoperative Frozen Shoulder

Patients with postthoracotomy or postmastectomy pain are at risk for the development of a frozen shoulder (502). This lesion may become an independent focus of
pain, particularly if complicated by RSD. Adequate postoperative analgesia and active mobilization of the joint soon after surgery are necessary to prevent these
problems.

Phantom Pain Syndromes



Phantom limb pain is perceived to arise from an amputated limb, as if the limb were still contiguous with the body. Phantom pain is experienced by 60-80% of patients
following limb amputation but is only severe in about 5-10% of cases (520,521). The incidence of phantom pain is significantly higher in patients with a long duration of
preamputation pain and those with pain on the day before amputation (522,523). Patients who had pain prior to the amputation may experience phantom pain that
replicates the earlier one (524). Phantom pain is more prevalent after tumor-related than traumatic amputations, and postoperative chemotherapy is an additional risk
factor (525). The pain may be continuous or paroxysmal and is often associated with bothersome paresthesias. The phantom limb may assume painful and unusual
postures and may gradually telescope and approach the stump. Phantom pain may initially magnify and then slowly fade over time. There is growing evidence that
preoperative or postoperative neural blockade reduces the incidence of phantom limb pain during the first year after amputation (526,527,528 and 529).

Some patients have spontaneous partial remission of the pain. The recurrence of pain after such a remission, or the late onset of pain in a previously painless phantom
limb, suggests the appearance of a more proximal lesion, including recurrent neoplasm (530).

Phantom pain syndromes have also been described after other surgical procedures. Phantom breast pain after mastectomy, which occurs in 15-30% of patients
(498,531,532), also appears to be related to the presence of preoperative pain (532). The pain tends to start in the region of the nipple and then spread to the entire
breast. The character of the pain is variable and may be lancinating, continuous, or intermittent (532). A phantom anus pain syndrome occurs in approximately 15% of
patients who undergo abdominoperineal resection of the rectum (452,533). Phantom anus pain may develop either in the early postoperative period or after a latency of
months to years. Late onset pain is almost always associated with tumor recurrence (452,533). Rare cases of phantom bladder pain after cystectomy (534) and
phantom eye pain after enucleation (535,536) have also been reported.

Stump Pain

Stump pain occurs at the site of the surgical scar several months to years following amputation (537). It is usually the result of neuroma development at a site of nerve
transection. This pain is characterized by burning or lancinating dysesthesias, which are often exacerbated by movement or pressure and blocked by an injection of a
local anesthetic.

Postsurgical Pelvic Floor Myalgia

Surgical trauma to the pelvic floor can cause a residual pelvic floor myalgia, which like the neoplastic syndrome described previously (see the section Malignant
Perineal Pain) mimics so-called tension myalgia (457). The risk of disease recurrence associated with this condition is not known, and its natural history has not been
defined. In patients who have undergone anorectal resection, this condition must be differentiated from the phantom anus syndrome (see the section Phantom Pain
Syndrome).

Chronic Postradiation Pain Syndromes

Chronic pain complicating radiation therapy tends to occur late in the course of a patient's illness. These syndromes must always be differentiated from recurrent tumor.
Radiation-Induced Brachial and Lumbosacral Plexopathies

Radiation-induced brachial and lumbosacral plexopathies were described previously (see the sections Brachial Plexopathy and Lumbosacral Plexopathy).

Chronic Radiation Myelopathy

Chronic radiation myelopathy is a late complication of spinal cord irradiation. The latency is highly variable but is most commonly 12—14 months. The most common
presentation is a partial transverse myelopathy at the cervicothoracic level, sometimes in a Brown-Sequard pattern (538). Sensory symptoms, including pain, typically
precede the development of progressive motor and autonomic dysfunction (538). The pain is characterized as a burning dysesthesia localized to the area of spinal cord
damage or below. Imaging studies, particularly MRI, are important to exclude an epidural metastasis and demonstrate the nature and extent of intrinsic cord pathology,
which may include atrophy, swelling, or syrinx. On MRI the signs of radiation myelitis include high-intensity signals on T2-weighted images or gadolinium enhancement
of T1-weighted images (539,540). The course of chronic radiation myelopathy is characterized by steady progression over months, followed by a subsequent phase of
slow progression or stabilization.

Chronic Radiation Enteritis and Proctitis

Chronic enteritis and proctocolitis occur as a delayed complication in 2—10% of patients who undergo abdominal or pelvic radiation therapy (197,541). The rectum and
rectosigmoid are more commonly involved than the small bowel, a pattern that may relate to the retroperitoneal fixation of the former structures. The latency is variable
(3 months—30 years) (197,541). Chronic radiation injury to the rectum can present as proctitis (with bloody diarrhea, tenesmus, and cramping pain), obstruction due to
stricture formation, or fistulae to the bladder or vagina. Small bowel radiation damage typically causes colicky abdominal pain, which can be associated with chronic
nausea or malabsorption. Barium studies may demonstrate a narrow tubular bowel segment resembling Crohn's disease or ischemic colitis. Endoscopy and biopsy
may be necessary to distinguish suspicious lesions from recurrent cancer.

Radiation Cystitis

Radiation therapy used in the treatment of tumors of the pelvic organs (prostate, bladder, colon/rectum, uterus, ovary, and vagina/vulva) may produce a chronic
radiation cystitis (542,543 and 544). The late sequelae of radiation injury to the bladder can range from minor temporary irritative voiding symptoms and asymptomatic
hematuria to more severe complications such as gross hematuria, contracted nonfunctional bladder, persistent incontinence, and fistula formation. The clinical
presentation can include frequency, urgency, dysuria, hematuria, incontinence, hydronephrosis, pneumaturia, and fecaluria.

Lymphedema Pain

One-third of patients with lymphedema as a complication of breast cancer or its treatment experience pain and tightness in the arm (545). Some patients develop nerve
entrapment syndromes of the carpal tunnel syndrome or brachial plexus (398,546). Severe or increasing pain in a lymphedematous arm is strongly suggestive of tumor
invasion of the brachial plexus (390,391).

Burning Perineum Syndrome

Persistent perineal discomfort is an uncommon delayed complication of pelvic radiotherapy. After a latency of 6-18 months, burning pain can develop in the perianal
region; the pain may extend anteriorly to involve the vagina or scrotum (547). In patients who have had abdominoperineal resection, phantom anus pain and recurrent
tumor are major differential diagnoses.

Osteoradionecrosis

Osteoradionecrosis is another late complication of radiotherapy. Bone necrosis, which occurs as a result of end-arteritis obliterans, may produce focal pain. Overlying
tissue breakdown can occur spontaneously or as a result of trauma such as dental extraction or denture trauma (548,549). Delayed development of a painful ulcer must
be differentiated from tumor recurrence.

Breakthrough Pain

Transitory exacerbations of severe pain over a baseline of moderate pain or less may be described as “breakthrough pain” (550). Breakthrough pains are common in
both acute or chronic pain states. These exacerbations may be precipitated by volitional actions of the patient (so-called incident pains) such as movement, micturition,
cough, or defecation, or by nonvolitional events such as bowel distention. Spontaneous fluctuations in pain intensity can also occur without an identifiable precipitant.

Breakthrough pains must be distinguished from exacerbations of pain associated with failure of analgesia. “End-of-dose failure (of analgesia)” is commonly observed as
therapeutic levels of analgesic fall. This phenomena is observed most commonly when the interval between scheduled doses exceeds the known duration of action of
short half-life analgesics. Because there is substantial interindividual differences in drug metabolism and excretion, some analgesics which may typically have a 4-hour
duration of action, may be effective for only 2—3 hours in some individuals. Similarly, variability in the duration of analgesic effect is observed with long-acting



formulations such as oral morphine or transdermal fentanyl. End-of-dose failure is addressed through either dose or schedule modification.

In a survey by Portenoy and Hagen (550) of 63 cancer patients with pain requiring opioid analgesics, 41 (64%) reported breakthrough pain. Patients had a median of
four episodes per day, the duration of which ranged seconds to hours (median/range: 30 min/1-240 min). Pain characteristics were extremely varied. Twenty-two
(43%) pains were paroxysmal in onset; the remainder were more gradual and 21 (41%) were both paroxysmal and brief (lancinating pain). Fifteen (29%) of the pains
were related to end-of-dose failure from a fixed dose of opioid on a regular schedule. Twenty-eight (55%) of the pains were precipitated; of these, 22 were caused by
an action of the patient (incident pain), and six were associated with a nonvolitional precipitant such as flatulence. The pathophysiology of the pain was believed to be
somatic in 17 (33%), visceral in 10 (20%), neuropathic in 14 (27%), and mixed in 10 (20%). Pain was related to the tumor in 42 (82%), the effects of therapy in seven
(14%), and neither in two (4%). Diverse interventions were employed to manage these pains, with variable efficacy. In a study of 194 cancer patients with pain,
Jacobsen (551) reported that 61% reported one or more episodes of breakthrough pain. These episodes were typically paroxysmal (56%), predictable (63%), and
precipitated by patient action (67%). They had a mean duration of 20 minutes (range, 5 seconds—1.5 hours) and occurred an average of ten times per day (range,
1-80). In a survey of 22 hospice patients by Fine (552), 86% reported breakthrough pain, with an average of 2.9 episodes per 24-hour period and a mean pain intensity
of seven on a 10-point scale. These episodes lasted an average of 52 minutes (range, 1-240). The range of time to relief of breakthrough pains was 5-60 minutes,
with a mean of 30 minutes.

Syndromes of Breakthrough Pain

Pain exacerbations represent a heterogeneous phenomenon. The clinical approach to these problems is influenced by the specific underlying mechanism. It is useful,
therefore, to define the specific breakthrough pain syndrome.

= Somatic movement-related pain (volitional and nonvolitional)
m Somatic nonmovement-related pain

= Neuropathic movement-related pain

m Neuropathic nonmovement-related pain

m Visceral pains—uvolitional

= Visceral pains—nonvolitional

Somatic, Movement-Related Breakthrough Pain

Volitional. This is the most common mechanism of breakthrough pain. It is most commonly observed when the pain associated with skeletal metastases is
exacerbated by movement. This is particularly common when the axial skeleton and weight-bearing bones are involved; these episodes are generally predictable. The
site of disease involvement influences which volitional movement produces pain. Thus the pain associated with vertebral, pelvic, or femoral metastases may be
exacerbated by walking. The pain of shoulder girdle or humeral metastases my be exacerbated by reaching or lifting. The pain of rib metastases may be exacerbated
by deep breathing. Often this sort of breakthrough pain may be prevented or modified by preemptive analgesia, orthotics, bone stabilization, or movement modification.

Nonvolitional. Nonvolitional movements, such as laughing, sneezing, coughing, or myoclonus, may also exacerbate skeletal pain. The spontaneous and
nonpredictable nature of these episodes commonly precludes preemptive analgesia and management must address the possibility of reducing the frequency of the
nonvolitional precipitant.

Somatic, Nonmovement-Related Breakthrough Pain

Occasionally, somatic structures can spontaneously produce transient exacerbation of pain unrelated to movement. In the setting of cancer pain, this is a relatively
uncommon phenomenon. The best recognized syndrome is that of muscle cramps (322,323). Muscle cramps involve a focal transient exacerbation of pain related to a
change in muscle tone, but without necessarily involving movement.

Neuropathic, Movement-Related Breakthrough Pain

Neuropathic pains are common among patients. Because of the proximity of neural and somatic structures, neuropathic pains are often exacerbated by volitional or
nonvolitional movement.

Volitional. Neuropathic pain associated with compression of neural structures, such as the brachial plexus, lumbosacral plexus, spinal cord, and nerve roots, are
commonly exacerbated by specific volitional activities. Indeed, these associations are often important in the clinical diagnosis. For example, back pain that is
exacerbated by lying suggests EC of the cord or nerve roots (273,285,553,554 and 555) and headache that is exacerbated by stooping or Valsalva suggests raised
intracranial pressure (556).

Nonvolitional. Coughing and sneezing are nonvolitional movements that generate a Valsalva maneuver (329). Valsalva maneuvers can precipitate transient elevations
in intracranial pressure called “plateau waves.” In patients with cerebral tumors, these plateau waves can be associated with short periods of severe headache,
nausea, vomiting, photophobia, lethargy, and transient neurological deficits (331,332). Occasionally these plateau waves produce life-threatening herniation syndromes
(331,332). Similarly, among patients with spinal cord compression, the transient pressure shifts can exacerbate back or radicular pain.

Neuropathic, Nonmovement-Related Breakthrough Pain

Transient episodes of spontaneous lancinating or burning pain are a common manifestation of neuropathic pain syndromes. The frequency of pain exacerbations is
very variable; from many hundred episodes of brief lancinations per day, to vary rare episodes with weeks to months between events (550). Lancinating neuropathic
pains are often of very brief duration. This feature has therapeutic implications insofar as responsive analgesia is not likely to take effect until well after the pain has
resolved and is thus not likely to be effective. This sort of pain commonly requires a preventative therapy to diminish the frequency and severity of events
(42,49,557,558).

Visceral Breakthrough Pains

Visceral nociceptors respond primarily to mechanical and chemical nociceptive stimuli. Functionally, there is evidence for three classes of visceral afferents:
low-threshold mechanosensitive afferents which respond to distention and contraction, specific chemosensitive afferents, and high-threshold mechanosensitive
afferents (559).

Volitional. Initiation of the activity of some visceral organs is influenced by volitional activity. This is true for upper, gastrointestinal-tract activity associated with
swallowing and digestion, micturition, defecation, and sexual climax (male and female). Indeed exacerbations of visceral pain may be associated with any one of these
activities. Transient visceral pains initiated by volitional activity may benefit from preemptive therapies or specific therapies targeted at the underlying mechanism.

Nonvolitional. Visceral motility is usually spontaneous and is often unrelated to any volitional activity. Spontaneous muscular contractions of hollow organs commonly
results in paroxysmal transient pain exacerbations. Pain of this sort is commonly generated by the esophagus, intestines, gallbladder, and urinary bladder. Obstruction
or inflammation of any hollow viscus may generate paroxysmal pains associated with spontaneous muscle contraction.

CONCLUSION

Adequate assessment is a necessary precondition for effective pain management. In the cancer population, assessment must recognize the dynamic relationship
between the symptom, the illness, and larger concerns related to quality of life. Syndrome identification and inferences about pain pathophysiology are useful elements
that may simplify this complex undertaking.
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Approximately 60—-84% of cancer patients with solid tumors develop bone metastases (1). Although almost any tumor can spread to bone, some are more osteotropic
than others. Breast and prostate cancer, along with multiple myeloma, lung, thyroid, and kidney tumors, metastasize to bone more frequently. Nielsen et al. (2)
demonstrated at autopsy that up to 85% of patients with breast, lung, or prostate cancer have bone involvement. The metastatic spread to bone is primarily due to the
hematogenous spread of tumor cells from a primary tumor. After a tumor grows through the wall of a blood vessel, tumor cells are released and can be distributed to
other organs or bone. Substances released during normal bone resorption may act as chemotactic factors in cancer patients and disrupt the normal bone remodeling
process. Parathyroid hormone-related protein and cytokines induce this disruption by the induction of osteoclasts, usually resulting in a net loss of bone at the site of
increased activity. Osteoblastic activity may not equal osteoclastic activity, or the site may not be able to attract osteoblasts. Lytic bone lesions result from this net loss
of bone and are a significant cause of morbidity in cancer patients with bone metastases. Complications include pain, pathological fracture, loss of functioning and
mobility, inadequate hematopoiesis due to bone marrow involvement, disruption of calcium homeostasis with the development of hypercalcemia, and spinal cord
compression. Bone pain is the most frequent cause of morbidity. Furthermore, the most common pain syndrome encountered in cancer patients is that of metastatic
bone pain (3).

PATHOPHYSIOLOGY OF BONE PAIN IN CANCER

Several mechanisms are probably involved in the pathophysiology of bone pain. The two most likely mechanisms that contribute to pain in bone metastasis include the
inflammatory mediators, such as prostaglandins (PGs), and mechanical stimulation of nociceptors when the tumor mass distorts the periosteum and increases
intraosseal pressure. Bone metastases are associated with edema and inflammation so that nociceptors are activated and sensitized by chemical mediators of the
inflammatory response such as PGs, bradykinin, and potassium (4).

PG biosynthesis appears to be involved in the process of bone destruction and in the new bone formation that accompanies bone metastases. PGs in the A and E
series may stimulate tumor cells directly, whereas PGs in the E series are involved in osteoclastic bone resorption and enhance interleukin-1 (IL-1), which is involved in
bone metastasis. In addition to PGs, other humoral mechanisms involved in osteolytic destruction of bone in bone metastasis include cytokines, growth factors, and
parathormone (5). Many of the chemical mediators such as IL-1, IL-6, and tumor necrosis factor involved in osteolysis also activate nociceptors (6).

The gender or age of the patient, the type of tumor, and the location, number, and size of metastases do not correlate well with the presence or absence of pain (7).
Patients with multiple bone metastases usually report pain only at a few sites, and more than 25% of patients with bone metastases are pain-free (8). It is probable that
pain receptors are activated by cytokines and other algesic chemicals in the bone marrow. Other causes of pain secondary to bone metastases include reactive muscle
spasm, nerve root infiltration, and nerve compression.

CLINICAL PRESENTATION

The most common presentation of osteolytic bone metastases is pain. The pain is usually somatic and is characterized by a dull ache that is well localized and is
increased with weight-bearing or at night. The pain is usually constant, gradually increasing in intensity, and is exacerbated by different positions or movements.

The sites most commonly involved in bone metastases include the pelvis, vertebrae, femur, ribs, and skull (9). Metastases to these areas often lead to pain that occurs
during changes in posture or body position. Such pain is called incident pain and is difficult to manage with analgesic therapies alone. When a patient experiences
incident pain, the best treatment often consists of removal of the tumor, with or without orthopedic stabilization or denervation of the painful part, such as with neurolytic
anesthetic technigues or cordotomy. Many different symptoms and syndromes are associated with pain from bone metastases. Bone pain can be referred, and a
secondary pain can be caused by reactive muscle spasm (10). Bony lesions that infiltrate and compress nerves may cause paroxysms of sharp, shooting, lancinating
pain. Several different specific syndromes are associated with neurological involvement, including vertebral syndromes and metastases to the skull (11).

The most common site of bone metastases is the vertebrae, with more than two-thirds of cases affecting the thoracic spine, 20% affecting the lumbosacral spine, and
10% affecting the cervical spine (12). More than 85% of patients have metastatic bone involvement at multiple levels (13). Early recognition of pain due to tumor
involvement is essential because pain usually precedes tumor compression of adjacent neural structures, which can result in the development of irreversible
neurological deficits.

Four well-recognized vertebral syndromes secondary to bone metastases include atlantoaxial destruction and odontoid fracture, C7-T1 syndrome, T12-L1 syndrome,
and sacral syndrome (Table 2-1). Atlantoaxial destruction and odontoid fracture usually present with nuchal or occipital pain radiating from the posterior aspect of the
skull to the vertex. Usually this pain is exacerbated by flexion of the neck. Concomitant compression of the spinal cord at the cervicomedullary junction is accompanied
by sensory, motor, and autonomic involvement of the upper extremities. Magnetic resonance imaging (MRI) is probably the best method for visualizing this area of the
spine.
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TABLE 2-1. VERTEBRAL PAIN SYNDROMES



The C7-T1 syndrome involves pain that is referred to the interscapular region. In assessing for this syndrome, it is essential to have patients undergo radiography of
both the cervical and the thoracic spine. Pain from a T12 or L1 lesion is usually referred to the sacroiliac joint or the ipsilateral iliac crest. Destruction of the sacrum may
cause severe pain that radiates to the buttocks, perineum, or posterior thighs. This pain is relieved with walking or standing and is exacerbated by sitting or lying down.
If the tumor metastasizes to muscles, such as the pyriformis, the patient will experience severe incident pain of the buttock or posterior leg with internal rotation of the
hip. The tumor can also infiltrate nerves, which leads to a sacral plexopathy (14).

In evaluating a patient with back pain, it is important to keep in mind that almost all patients with epidural compression initially present with back pain and that it occurs
in 10% of patients with cancer. Epidural compression is the second most common neurological complication of cancer (15). Some characteristics of back pain are
clearly suggestive of epidural extension. These include back pain that rapidly progresses in intensity, and radicular pain that is either lancinating or constant. When the
back or radicular pain is exacerbated by coughing, sneezing, straining, or recumbency, the likelihood of epidural compression is greater. In the thorax, the radicular
pain may present as a belt-like band across the abdomen or chest, whereas in the lumbosacral or cervical regions the radicular pain is usually unilateral. Because back
pain precedes neurological signs, it is essential to undertake a diagnostic evaluation at a time when the neurological evaluation is still normal.

Other sites of metastatic involvement include the bony pelvis and hip. Tumor involvement of the acetabulum or head of the femur usually produces localized hip pain,
which is aggravated by weight-bearing or ambulation. The pain may radiate to the medial thigh or knee and is usually an incident pain with ambulation. Evaluation by
computed tomography (CT) or MRI is essential to demonstrate the extent of bony destruction. Bone pain can be focal, multifocal, or generalized. Multifocal bone pain is
usually secondary to bone metastases in multiple areas. However, rarely there is generalized bone pain caused by replacement of bone marrow. This bone marrow
replacement syndrome is more common in hematogenous malignancies than solid tumors (16). This syndrome may be difficult to diagnose because it can occur in the
absence of any abnormalities on bone scintigraphy or radiography. Moreover, another rare syndrome, paraneoplastic osteomalacia, can mimic multiple metastases.
Other possible nonneoplastic causes of bone pain that must be differentiated from bone metastases include osteoporotic fractures and focal osteonecrosis, which may
be related to corticosteroids or radiotherapy.

ASSESSMENT OF BONE PAIN

Development of individualized treatment for the patient with osseous metastases requires diagnostic imaging. Although now in use for more than 100 years, plain x-ray
imaging continues to be important in the definition of bony changes secondary to neoplastic disease. It is particularly important in the assessment of cortical integrity of
long bones (17) and almost invariably demonstrates abnormality in areas of epidural compression (18). Although it lacks the sensitivity of bone scanning, it
complements it and is still useful in diseases that are predominantly osteolytic, especially multiple myeloma.

Radionucleotide bone scanning is probably the most widely used radiographical procedure for detection of suspected metastatic disease. Because of its ability to
detect asymptomatic disease, it is favored in the initial staging of many carcinomas. Conventional technetium-99m (Tc-99m) bone scanning, which reflects osteoblastic
activity, is an order of magnitude more sensitive than plain x-rays (19). It is a very important extension of the physical examination, it can aid in evaluation of the results
of therapy and, above all, it provides superior anatomical characterization when a target for external beam radiation is being selected. In the emerging field of
bone-seeking radioisotopes, bone scanning may also serve to measure the administered dose to bone metastases (20).

Although not suitable for screening asymptomatic patients for occult disease, MRI is even more sensitive than bone scanning for marrow lesions (21) and is therefore
useful when the bone scan fails to reveal spinal lesions in the symptomatic patient. It is extremely useful in differentiation of soft tissue from bone in spinal lesions and
in depiction of the soft-tissue component of bone disease when that knowledge is necessary for treatment planning.

CT, although now largely supplanted by MRI in the evaluation of spinal disease, continues to be appropriate in a more limited set of circumstances. CT retains a role in
patients with suspected spinal epidural disease when the level is known with certainty and the MRI cannot be performed. In addition, CT remains important in the
evaluation of pelvic and thoracic wall disease.

TREATMENT OF BONE PAIN IN THE CANCER PATIENT

The treatment of pain caused by bone metastases involves the use of many different approaches based on the needs of the individual patient (Table 2-2). The
complementary approaches employed include non-opioid and opioid analgesics, bisphosphonates, antineoplastic therapies and, less commonly, neurosurgical and
anesthetic procedures. To improve mobility, the treatment plan should also include physiotherapy and occupational therapy.
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TABLE 2-2. DIFFERENT MODALITIES FOR THE TREATMENT OF BONE PAIN SECONDARY TO BONE METASTASES

RADIOTHERAPY

Despite great progress in pharmacological pain management, hormonal manipulations of breast and prostate cancer, prevention of metastases with osteoclast
inhibitors, cytotoxic chemotherapy, and other approaches, radiation remains important and perhaps underutilized in the treatment of osseous metastases (22).

There is potentially an expanded role for radiotherapy in the treatment of bone metastases, and there is a need for better definition of its indications and applications.
The traditional prescription of 3 Gy administered on ten occasions to all sites of bone pain, regardless of diagnosis, performance status, or the results of staging, is
antediluvian in the light of advances in diagnostic imaging and surgical techniques, newer forms of radiation therapy, and the increasing (although still far from
adequate) knowledge of prognosis based on modern statistical investigations. The above considerations suggest the need for an individualized approach to
radiotherapy prescription.

RADIOBIOLOGY OF BONE AND BONE MARROW

Discriminating among treatment strategies requires insight into the effects of radiation on bone and bone marrow. When photons strike bone and tumor, a stereotypical
cascade of events occurs, culminating ideally in elimination of the cancer and restoration of normal healing of bone. However, achieving this necessitates skillful
manipulation of time, dose, and fractionation. For an exhaustive discussion of these topics, the reader is referred to Rubin and Casarett's textbook of radiation
pathology (23) and to Hall's textbook of radiobiology (24). However, a few concepts are necessary before we continue discussion of the radiotherapy of bone
metastases.

There are several consequences to radiation of the bone marrow. First, there is an immediate and complete intermitotic elimination of the megakaryocytes and of red
cell and leukocyte precursors within the irradiated bone marrow, along with an analogous necrosis of circulating lymphocytes, which are similarly sensitive. Mature red
cells are unaffected. The net effect, if the field is large enough, is a rapid depopulation of circulating lymphocytes with more general leukopenia and thrombocytopenia
following in a few days. In general, leukopenia and thrombocytopenia peak at 3 weeks after exposure and recover over 4—6 weeks. Anemia, if it occurs, does not
usually appear for several months, consistent with the long circulating life of mature red cells. Rapid proliferation of the remaining bone marrow determines
hematopoietic recovery but not repopulation of the irradiated area, which may take a year or more. Therefore, in patients with generally compromised bone marrow,
whether caused by disease, by chemotherapy, or by previous radiation, recovery may be incomplete or delayed for long periods even at doses below that expected to



cause irreversible stromal damage (a late effect). Delayed bone marrow recovery occurs only at cumulative doses greater than 40-50 Gy delivered by conventional
fractionation schedules, and the reaction is characterized not by the typical radiation fibrosis, but by replacement of the hematopoietic tissues with adipocytes,
precluding any recovery of the irradiated area.

Fortunately, bone is more radioresistant than bone marrow. However, radiation may nevertheless have undesirable consequences. Radiation at doses
characteristically employed in the treatment of metastases can be expected to temporarily inhibit chondrogenesis (25), which may delay healing in irradiated areas.
Patients should therefore be informed that weakened bone needs time to repair itself. From the patient standpoint, radiation cannot be expected to result in rapid and
complete relief of symptoms, and weight-bearing bones that are compromised may fracture before successful remodeling and repair are completed. In addition, doses
in excess of 50 Gy extensively damage small vessels and may result in avascular necrosis of bone.

CRITERIA FOR SURGERY

Although radiation is the mainstay of treatment for bone metastases, adjuvant surgery should be considered in two instances: epidural compression and extensive lytic
involvement of weight-bearing bones. Unfortunately, in neither instance are interventional criteria well established, and good practice necessitates clinical judgment.

In the case of extensive lytic involvement of long bones, literature can be found both favoring early and vigorous operative intervention (26) or questioning its merit (27).
Pathological fractures involve the proximal femur more than other sites (28) and, for obvious reasons, the consequences are graver than those of fractures at other
sites; this is the case in which internal fixation is most often considered. The American College of Radiology (ACR) consensus panel on radiation of bone metastases
(29) recommends surgical stabilization for lytic lesions greater than 3 cm and involvement of greater than one-third of the cortex.

Determining whether or not surgery should be used to relieve epidural compression caused by vertebral metastases is often difficult. Normally, radiation therapy is the
first choice for treatment of these lesions because the additional use of surgery has not demonstrated to improve outcome (12,30,31), and most patients who are
ambulatory at the time of diagnosis will remain ambulatory after radiation alone. In one analysis, the proportion of patients ambulatory after radiation therapy was 96%
if they walked in at diagnosis (32).

Settings deemed appropriate for surgery include diagnostic uncertainty, unstable vertebral relationships, radiation failure, large paravertebral masses, and perhaps the
rapid progression of neurological symptoms (30). It is noteworthy that the ACR consensus committee (32) reached agreement on only one of three clinical vignettes
concerning the use of operative intervention and spinal metastases. In the proffered vignette, a patient with symptomatic epidural compression in a previously irradiated
area, the group felt that posterior decompression was appropriate.

PROGNOSIS

Once a patient develops bony metastases from carcinomas, the disease is considered incurable. However, the duration of survival and the quality of life may vary
tremendously. In the three most common malignancies—breast, lung, and prostate—breast metastases have the best prognosis and lung the worst. In patients with
breast cancer and metastases limited to bone, median survival is approximately 3 years (33). Prostate cancer patients with a high performance status, lower alkaline
phosphatase levels, and higher hemoglobin may live many years (34,35). In an interesting examination of patients with unknown primaries (36), a group from the
Rotterdam Cancer Institute found that in a multivariate analysis only performance status and alkaline phosphatase were predictive of outcome, with those patients
whose alkaline phosphatase was less than 1.25 times normal and with the World Health Organization performance of 0 having a median survival of greater than 4
years. Unfortunately, no literature comprehensively addresses this topic, and there is a compelling need for more information related not only to prediction of life
expectancy but also to quality of life.

EXTERNAL BEAM RADIOTHERAPY
Conventional Field Sizes

The ideal radiotherapy prescription for the palliation of pain from bone metastases differs markedly from that prescribed for curative treatments. In the case of the latter,
there is less concern about overall treatment time and acute side effects, the goal being to maximize cure rates at a reasonable level of risk. In contrast, palliative
treatments are intended to maximize the chances of local control during the patient's limited life span while minimizing the inconvenience and acute side effects
associated with a protracted course of fractionated radiotherapy. Often palliative radiotherapy courses are administered using hypofractionation, which would be
unacceptable in the patient treated definitively because of the serious risk for long-term complications and the often low rates of longterm control. Nevertheless, care
must be taken in patients with a greater than 1-year life expectancy not to expose them to undue risk for pathological fracture because of high-dose/large fraction size
or spinal cord compression from an inadequately treated region.

The current literature deals extensively with the central issues of dose and fractionation in teletherapy of bone metastases. Tong et al. (37) and the subsequent
reanalysis by Blitzer (38) are the landmark publications in the investigation of how to treat bony metastases with external beam radiation. These articles report and
analyze the Radiation Therapy Oncology Group (RTOG) 74-02 study, which is the largest randomized trial looking specifically at time, dose, and fractionation, with a
total of 1016 randomized patients.

Earlier case series and nonrandomized investigations had suggested a wide range of possible treatment schedules for bone involvement. Jensen and Roesdahl (39)
found good relief in 85% of patients treated with 3—7 Gy. Allen et al. (40) found effective palliation at NSD doses ranging from 500 to 1700 in various fractionation
schemes. Penn found that at 6 months 70% of patients had achieved complete or almost complete palliation with either 3 Gy administered 10 fractions or with single
fractions from 8-15 Gy. In the study of Hendrickson et al. (41), patients who received an NSD of 900 achieved the same degree of analgesia as patients receiving one
of 1200 (equivalent to 5% 4 Gy or 10% 3 Gy in daily fractions). Gilbert et al. (42) found that 63% of patients who survived more than 3 months had a satisfactory quality
of life after radiation and that radiation dose did not correlate with quality of life. Somewhat surprisingly, Garmatis and Chu (43) found that recalcification occurred in
75% of patients irradiated to a total dose of only 20-25 Gy in 2.0- to 2.5-Gy fractions.

RTOG 74-0237 divided patients into two groups: those with solitary metastases and those with multiple bone metastases. Those with solitary metastases were
randomized to receive either 40 Gy in 3 weeks or 20 Gy in 1 week. Those with multiple osseous lesions received either 30 Gy in 2 weeks, 15 Gy in 1 week, 20 Gy in 1
week, or 25 Gy in 1 week. Patients scored their own pain severity and frequency and the frequency of pain medication administration. Overall, 83% achieved partial or
complete pain relief. Some 86% of the patients experienced some pain relief in the first 2 weeks, and almost all patients by the end of 4 weeks. Complete relief was
slower, coming more than 4 weeks after the commencement of treatment and consistent with the healing of injured bone. The rapidity of pain relief was somewhat less
in those with pelvic metastases and those treated with the 3-week fractionation scheme. Patients with prostate and breast cancer tended to fare better than those with
lung cancer.

In the initial analysis (37), inferential statistics were performed on the two sets of patients—the solitary metastases group and the group with multiple
metastases—individually, reducing the power of the study. No statistically significant differences emerged between groups with reference to pain control, although there
appeared to be a trend toward better control in the higher-dose sets (30 and 40.5 Gy). Blitzer in his reanalysis (38), however, approached the analysis from a different
perspective. He reasoned that both the cohort with solitary metastases and those with multiple metastases could be expected to achieve local relief similarly and that
there was therefore no reason to perform separate inferential analyses. In addition, he controlled for the effect of retreatment on long-term pain control. Blitzer found a
rather striking stepwise association between the combined effect of higher doses and greater numbers of fractions and complete pain relief, but did not find that a dose
response was qguantifiable using classical time-dose factor conversions.

More recent randomized trials have demonstrated that fractionation schemes ranging from 8 Gy x 1 to 4 Gy x 5 are equally effective in producing palliation for most
patients (44,45 and 46). A study from the Royal Marsden Hospital did, however, conclude that a single dose of 4 Gy was insufficient to maintain durable control (47).

The preponderance of evidence about external beam radiation favors short, even single-fraction irradiation for most palliative situations, with the caveat that
retreatment may be both necessary and feasible in the lowest dose/fractionation schema. The ACR Consensus Committee suggested a wide range of acceptable
prescriptions, 5% 4 Gy to 14% 2.5 Gy, but did suggest caution in generalizing these to all presentations (31). They pointed out that 6 x 6 Gy might be an appropriate
fractionation schedule for melanoma, a tumor known to be radioresistant because of the efficient repair of sublethal damage, and 15% 2.5 Gy was considered
appropriate for hypernephroma metastases because of possible radioresistance. Single-fraction schedules are probably not appropriate if large amounts of bowel are
in the field, because the consequent diarrhea or nausea is not justifiable in a patient with limited life expectancy.

Wide-Field Radiotherapy

Although large fields and total body irradiation have been used for the greater part of this century in lymphoid malignancies, the modern era of wide-field radiotherapy



for the relief of osseous metastases began in the early 1970s. Investigators (48) from Princess Margaret Hospital, discouraged by the frequency of retreatment,
developed the concept of half-body radiation. This technique required the sequential treatment of the two halves of the body. They postulated that 8 Gy would produce
99.5% cell kill, enough for a remission but clearly far beyond the tolerance of stem cells within the bone marrow (4-5 Gy). They hypothesized that the unirradiated bone
marrow would rapidly repopulate the stem cells killed in the initial hemibody exposure and that this would permit treatment of the other half of the body 4—6 weeks later.
The treatment was administered in less than 1 hour and the eyes and upper skull were shielded. These investigators noted the occurrence of the acute radiation
syndrome of total body irradiation (vomiting and diarrhea, and occasionally fever, occurring for a few hours after exposure) in the majority of patients irradiated to the
upper half of the body, but little in the way of acute toxicity following treatment of the lower half of the body. Salazar et al. (49) noted that the limiting factor was
pulmonary toxicity, which occurred in 9% of patients treated at 8 Gy.

Because of the many issues of dose and toxicity involved in wide-field radiotherapy, the RTOG began a trial in 1978 looking at hemibody radiation for bone metastases.
The final report of RTOG 78-1050 provided extensive guidelines for the use of this technique. These patients were treated to the upper, mid-, or lower body with simple
parallel opposed fields delivering about 30 cGy per minute. Upper body patients were hospitalized and premedicated to lessen the severity of the acute radiation
syndrome. The final analysis revealed that single-dose hemibody radiation provided complete pain relief in about 20% of the patients and some pain relief in about
twothirds. The treatment was felt to be endurable by about 50% of the patients. Median time to pain relief was 1-2 days, in contrast to the patients in RTOG 74-02, who
generally achieved pain relief only after several weeks. However, almost twice as many patients were able to obtain complete relief with more conventionally
fractionated radiation delivered to local fields. Only mild pneumonitis was seen, and approximately 11% of the patients experienced life-threatening hematological
toxicity. The investigators felt that the safest and most effective doses were 6 Gy for upper body and 8 Gy for lower and mid-body treatments.

RTOG 82-0651 examined whether the addition of hemibody irradiation to local field radiation retarded disease progression. Modest improvement was seen in disease
progression at 1 year (35% vs. 46%) and a more impressive difference in the time to disease progression in the irradiated hemibody (12.6 vs. 6.3 months). The issue of
fractionated wide-field radiotherapy was also examined by the RTOG. A small trial (52) suggested an improvement in the median duration of palliation, but RTOG
88-22 (53), which looked at the addition of several schemes of fractionated wide-field radiation to the local administration of 3 Gy and did not conclude that there was
any advantage over single-dose administration.

Wide-field radiotherapy has the advantage of providing more rapid pain relief. It also increases the time to retreatment at other metastatic sites and may improve local
control when added to localized irradiation. Hemibody radiation is more toxic than conventional treatment. The most daunting problems are management of the acute
radiation syndrome in upper body patients and hematological suppression, which may be life threatening.

SYSTEMIC RADIONUCLIDES

Radiopharmaceutical agents are an attractive alternative to wide-field radiotherapy. Because they do not evoke the acute radiation syndrome and can be administered
over a few minutes, their use is less cumbersome. The field of artificial radioactivity, developed by the Joliot-Curies in the 1930s, has provided a host of isotopes not
found in nature, some of which are useful for treatment. Perhaps the best known is iodine-131 (I-131), useful in the palliation and treatment of thyroid carcinomas but is
not generally applicable for palliation of bone metastases and is therefore beyond the scope of this discussion. However, in the past decade, interest in the palliative
use of radioisotopes has been rekindled, largely because of the U.S. Food and Drug Administration approval of strontium chloride-89 (Sr-89) several years ago.

Prior to 1990, phosphorus-32 (P-32) was used occasionally for pain relief in bony metastatic disease. P-32, which has a half-life of 14.2 days and an average energy
b-particle of approximately 695 keV, is cumbersome to use because of the ubiquitousness of P-32 in intracellular metabolism. As a result, doses required to obtain a
tumor response in bony metastatic disease prove excessive for bone marrow tolerance. Because of the pronounced myelosuppression and thrombocytopenia, the use
of P-32 has largely been abandoned for this indication.

Sr-89 has a number of advantages over P-32. It mimics the metabolism of calcium and consequently is found where bone turnover is greatest (54). Because bone
metastases produce a luxuriant osteoblastic response, the accumulation of Sr-89 is severalfold greater in areas of metastatic disease than in normal bone. In addition,
the Sr-89 is washed out of the normal bone but is fixed in a stable configuration within the area of metastatic bone disease (55). Sr-89, a b-emitting isotope with a
physical half-life of 50.5 days, has a mean energy of approximately 1.5 MeV. It does not emit a b-particle. The biological half-life of Sr is about 14 days in normal bone
and is virtually the same as the physical half-life in metastases. This is an obvious therapeutic gain over P-32 and results in doses to metastases estimated to be 8.5
Gy per mCi (56).

Strontium-89 in solution is administered intravenously over 2 minutes. To be eligible for treatment, Nycomed/ Amersham, the manufacturer, suggests that patients have
adequate white blood cell and platelet counts. There is appreciable excretion in the urine over a 1-week period, and this can present a problem in patients with bladder
dysfunction. It is virtually free of acute side effects. About 10% of patients develop a “flare” reaction with increase in pain, which is of no particular prognostic
significance. Sr-89 is generally easy to manage with steroids and nonsteroidal anti-inflammatory drugs (NSAIDs). The major toxicity is myelosuppression. In general,
this becomes apparent in 3—4 weeks and recovers to some degree at the end of 3 months, the earliest time at which the manufacturer suggests repeat administration.

The current recommended dose is 4 mCi. However, the issue of dose is not well established. In the United Kingdom Metastron (57) trial, 5.4 mCi of Sr-89 was used
and was compared to local radiation and hemibody radiation. The results suggested that patients on this study did as well with Sr-89 as with hemibody radiation and
better than with local radiation only. The Trans-Canada trial (58) showed Sr-89 to be an effective addition to local field radiation. A total of 126 patients received local
field radiotherapy and either 10.8 mCi of Sr or placebo. This study focused very specifically on quality of life issues and demonstrated a markedly decreased analgesic
intake with Sr-89, as well as a significant number of complete responses. Although objective antitumor responses are relatively transient with Sr, there was a
statistically significant difference in decrease in prostate-specific antigen between the group that received Sr in the Trans-Canada trial and patients who received
placebo. Pain relief typically began 10-20 days after injection. In a recent study from the Health Economics Unit at Gothenburg (59), the analysis suggested that the
addition of Sr-89 to local radiotherapy would be more cost-effective than no further treatment; the potential cost savings derived from the reduction in radiotherapy
retreatments.

Recently, a number of chelating agents have been used to bind metals and form bone-seeking ligand complexes that are stable and chemically active in osteoblastic
metastases. As of this writing, the only one that has full Food and Drug Administration approval is samarium 153-EDTMP, which is avidly bound by osteoblastic
metastases and excreted intact in the urine within 12 hours (60). Sm-153 has some potential advantages over Sr-89: a shorter half-life (46 hours) and a
gamma-emission useful for imaging (103 keV) while retaining betaradiation with a range of 1.7 mm. As a result, pain relief can be expected to be more rapid and the
myelotoxicity of lesser duration than seen with Sr-89. Clinical studies have tended to support these anticipated outcomes (60,61), showing pain relief within a week or
two and hematological recovery within 2 months. In two recent controlled trials (61,62), pain palliation was observed in roughly 70% of patients, which was comparable
to that seen in the Sr-89 trials, and a benchmark dose of 1.0 mCi per patient was established.

A number of radioisotope ligand complexes are candidates for use in treatment of bone metastases. These include Re-186, Re 188-HEDP, and Sn117m DTPA
(63,64,65,66,67,68,69,70,71 and 72,74). Of these, the most clinical data are available on Re-186. This isotope, which has a half-life of 3.77 days and an average
beta-energy of 323 keV, has a gamma-ray yield of 8.5%. The gamma has an energy of 137 keV, again very suitable for imaging. A single i.v. infusion of 30-35 mCi of
Re-186 has been associated with significant pain relief in 80% of patients. (68) In an interesting study design, Re-186 was evaluated with a double-blind crossover
comparison to Tc 99-MDP as placebo (69). There was a significantly reduced pain requirement. Toxicity was primarily hematological, although the authors found it
difficult to distinguish in the crossover design between the results of treatment and those of the disease itself with respect to the white count. The platelet count
appeared to be depressed from baseline to between 60,000 and 90,000. The authors noted that all blood counts had returned to baseline by the end of the 8-week
study and that this was double the recovery reported for strontium chloride. More recent studies have confirmed thrombocytopenia as being the dose-limiting factor for
this isotope (64,65 and 66,71), and in one study (64) of prostate cancer patients the pretherapy Tc bone scan correlated highly (r2 = 0.78) with the degree of platelet
decline.

Radioisotopes provide an alternative option to widefield radiotherapy. They are easier to administer and have less acute toxicity. Although the promptness of pain relief
is less, the available literature suggests that pain relief is still relatively rapid, within 1-2 weeks, and that the ultimate degree and duration of pain relief compare very
favorably with those achieved by hemibody irradiation.

SUMMARY OF RADIOTHERAPY

Despite the excellent advances in pharmacological intervention over the past few decades, radiotherapy remains firmly entrenched as an important form of palliation for
metastatic disease. To maximize its utility, individualized treatment strategies should be developed. These require, foremost, a subjective judgment of the patient's
prognosis. In addition, diagnostic imaging should be used appropriately as necessary and the clinician should be aware of the indications for surgery in patients with
metastatic disease to the spine and long bones.

Most of the literature favors the use of shorter fractionation schemes. The convenience of hypofractionation and the possibility of retreatment appear to negate any
dose-response advantage to greater numbers of fractions and higher doses. Wide-field radiotherapy can improve on the results of local field radiation and has the
advantage of providing more rapid relief of pain. However, it is technically daunting, and upper body radiation is associated with the acute radiation syndrome and the



necessity for hospitalization. As a result, bone-seeking radionuclides are becoming more enticing and the field is burgeoning with the development of new isotopes
(72). These isotopes have many advantages over wide-field radiotherapy and are lacking only in some of the promptness of relief that one observes with wide-field
radiotherapy.

Despite all the conclusions of the recent literature, the medical establishment has been dilatory in implementing new radiotherapeutic approaches to relieve bone pain.
Although there are substantial variations in palliative practice among different countries, there is a general tendency to resist the most efficient strategies (72a,72b and
72c). Some of this variability can be attributed to different health care systems and different economic incentives. The Canadian standard palliative regimen for bone
metastasis is five fractions instead of the typical ten-fraction regimen in the United States, and they do employ radionuclides and wide-field radiotherapy more readily
(72a), but there is still resistance to the use of single fractions that can be attributed purely to monetary influence and may simply be related to tradition and inertia
(72b,72c). Why the overwhelming evidence from clinical trials has influenced practice so modestly is curious and worthy of further inquiry.

CHEMOTHERAPY

The degree of palliation of pain from bone metastases is difficult to measure with the use of chemotherapy. It would be expected that, if there is an objective response
rate, chemotherapy would also benefit pain relief. However, this is not always the case; patients sometimes experience pain relief without any objective tumor response
(73). In some tumors for which chemotherapy is effective, a small percentage of patients with bone metastases may report pain relief with it. These tumors include
breast cancer, smallcell lung cancer, lymphoma, multiple myeloma, and germcell tumors (74). Pain responses that may occur with chemotherapy can begin 2 weeks
after the chemotherapy is received (75). There is very little justification for the use of chemotherapy for bone pain in patients with cancer that is very far advanced. The
toxicity of the chemotherapy in patients with far-advanced disease far outweighs the benefits.

HORMONAL THERAPIES AND HYPOPHYSECTOMY

Endocrine therapy hormone-dependent tumors, such as metastatic breast, prostate, or endometrial carcinoma, may be effective at relieving bone pain while treating
the tumor. Endocrine manipulation may produce pain relief in 50% of patients with hormone-responsive breast tumors (76). Patients with prostate carcinoma treated
with gonadotrophin agonists or other hormones may experience sustained pain relief, even with widespread bone metastases (77).

Chemical hypophysectomy has been used in the past and may provide pain relief in as many as 35-93% of patients (78). To obtain pain relief does not require
complete hypopituitarism or even a hormone-responsive tumor. The pain relief obtained usually lasts up to 20 weeks. However, chemical hypophysectomy is usually
reserved until after radiation therapy has failed, and is currently rarely performed.

The role of levodopa, which is an inhibitor of prolactin release, is unclear in the management of painful metastatic lesions in the bone. An early study (79) in the 1970s
noted that 33% of patients with breast carcinoma metastatic to bone reported pain relief when given levodopa. A suggestion made at that time was that responsiveness
to levodopa might predict responsiveness to hypophysectomy. However, a more recent study revealed that only one of 14 patients with metastatic bone pain
experienced any pain relief with carbidopa-levodopa (80). Therefore, additional studies are required to define the role of levodopa in relief of bone pain.

NONSTEROIDAL ANTI-INFLAMMATORY DRUGS

The mainstay of drug therapy for cancer pain relief includes the NSAIDs and opioids. NSAIDs are believed to be effective in the treatment of bone pain by virtue of their
actions on PG synthesis. A decrease in PGs leads to a reduction in PG-induced pain sensitization and also reduces edema which, if present, can increase
intraosseous pressure and stretching of the periosteum. Another action of NSAIDs, independent of a decrease in PG synthesis, is a direct effect on spinal nociceptive
processing (81). It is probable that both of these mechanisms are involved with the use of NSAIDs in bone pain because it is now understood that skeletal pain involves
both peripheral and central mechanisms (1).

It is important to understand that NSAIDs, unlike opioids, have a “ceiling” to their analgesic effect. The minimal analgesic dose for the individual patient with pain
secondary to cancer is unknown. However, failure with one NSAID may be followed by success with another NSAID. Therefore, if a patient is not having moderate or
severe pain one can attempt sequential NSAID trials (82). With more severe pain, an opioid should be started immediately. Maximal doses for nonsteroidals generally
recommended for analgesia are no more than 1.5-2.0 times the standard recommended dose. It is difficult to ascertain the value of NSAIDs in bone pain because
bone pain per se was usually not separated from cancer pain of other origins in the controlled clinical trials done with NSAIDs. Patients with cancer who are receiving
many medications may benefit from a long-acting NSAID once or twice a day. However, there is also some suggestion that a shorter-acting NSAID may be useful in the
treatment of incident bone pain (1).

Several placebo-controlled, prospective studies have shown NSAIDs to be efficacious in the treatment of cancer pain. In a placebo-controlled study that compared
ketoprofen, 100 mg and 300 mg, versus aspirin and codeine, ketoprofen, 100 mg, provided pain relief superior to that achieved in the other two arms of the study. The
side effects in all three arms were approximately the same (83). In another study that compared i.m. morphine, 5 mg and 10 mg, versus p.o. ketoprofen, 75 mg and
200 mgq, in patients with cancer pain, including bone pain, within the first hour patients obtained more pain relief from the morphine. However, 2—3 hours after
administration patients reported more pain relief from both doses of ketoprofen (84).

Several studies have suggested that combination analgesia is superior to either NSAIDs or opioids alone. One study compared the combination of ibuprofen, 600 mg,
and methadone, 2.5 mg and 5.0 mg, and found that the combination of the NSAID with the opioid provided better pain relief than methadone alone for cancer pain (85).
In another study in patients with moderate-to-severe cancer pain, adequate analgesia was obtained with the use of oxycodone. After this, either a placebo or ibuprofen
was added to the analgesic regimen. This study found a significant reduction in the amount of oxycodone needed to manage the pain in the patients who received
ibuprofen compared to those who received placebo (86).

The most significant factor limiting the use of NSAIDs is their toxicity profile. NSAIDs are associated with potentially serious side effects, which can include
gastrointestinal bleeding, suppression of fever with a resultant undetected infection, and renal toxicity, particularly in patients receiving concomitant chemotherapy. The
nonacetylated salicylates, such as sodium salicylate and choline magnesium trisalicylate, are less potentin vitro inhibitors of cyclooxygenase (COX) than aspirin and
appear to be associated with less gastrointestinal bleeding and fewer side effects but with comparable efficacy (87). A study performed with choline magnesium
trisalicylate revealed an analgesic effect in malignant bone pain, although this did not reach statistical significance (88). COX-2 inhibitors are NSAIDS that can provide
the anti-inflammatory therapeutic benefits of NSAIDS without significant side effects (88a). To date, human studies involving selective COX-2 agents have shown
efficacy in rheumatoid and osteoarthritic pain and in acute dental pain (88b). Meloxicam is the first COX-2 inhibitor marketed in Europe. Celecoxib and rofecoxib (Vioxx)
are both approved COX-2 inhibitors commercially available in the United States in 1999. NSAIDs are clearly the starting medications of choice for mild pain. However, if
the pain becomes more severe or the toxicity profile becomes a concern, the patient should be started on an opioid.

OPIOID ANALGESICS

The mainstay of drug therapy for moderate-to-severe acute or chronic cancer pain are the opioids. With improved understanding of the clinical pharmacology of
opioids, as well as wide clinical experience with their use, well-written guidelines are now available to all health care professionals and to the public (89). Reitera-tion of
these guidelines is beyond the scope of this chapter. However, several points are extremely important and should be noted.

In general, for any patient with chronic pain, such as bone pain, the goal of treatment with opioids is to keep the patient comfortable and functional with as few side
effects as possible. In treating chronic pain, oral administration is the best route because it is convenient, less expensive, and efficacious. Only full agonists are used,
which include drugs such as morphine, oxycodone, hydrocodone, hydromorphone, methadone, fentanyl, and levorphanol. Partial agonists and mixed
agonist-antagonists are never used in the treatment of cancer pain. Meperidine is also contraindicated because its metabolite normeperidine can accumulate and lead
to a variety of neurological and psychiatric disturbances.

To achieve continuous pain relief without peaks and troughs, patients should be placed on sustained-release or long-acting opioids that treat the pain around the clock
rather than on a p.r.n. basis. No opioid is inherently better than another, and with incomplete cross-tolerance the recommendation is sequential trials of different opioids
with the hope of achieving adequate pain relief with minimal side effects. In changing from one opioid to another, it is very important to remember that there is
equianalgesic dosing, with all of the different opioids being compared to 10 mg of parenteral morphine.

Bone pain not complicated by any neural involvement is a somatic pain, and is typically very responsive to opioids. Unlike NSAIDs, there is no ceiling dose with opioids,
and the correct dose is the dose that treats the pain with minimal side effects. When opioids are used in a patient with pain, the side effects must be treated
aggressively. Examples include the use of antiemetics for nausea and vomiting, use of neuroleptics for hallucinations, and placing patient on an aggressive bowel
regimen, including a stool softener, such as docusate, and a largebowel stimulant such as senna. Tolerance develops to most opioid side effects except for
constipation, which must always be treated in patients who are receiving opioids. If side effects become intolerable, a different opioid can be tried. Sometimes it is



essential to change from oral to parenteral or epidural/intrathecal administration, although this is not very common.

Two different types of problems can develop with bone pain that make it more difficult to treat. The first problem is that patients often experience both continuous pain
and incident pain. Incident pain occurs when the patient moves the affected limb but is absent when the limb is at rest. Incident pain is usually the major limiting factor
to activity (90). In a study done by Portenoy and Hagen (91), 63% of patients with controlled baseline pain had one or more episodes of breakthrough pain. To treat
incident pain, Portenoy and Hagen suggest supplementing the basal regimen with opioids that have a rapid onset of action and a short duration immediately before the
patient performs the activity that causes the pain. A relatively new formulation of oral transmucosal fentanyl citrate, which can produce analgesic blood levels of
fentanyl within 5 minutes of placement in the oral mucosa, can be very helpful in the treatment of severe incident pain (92). In general, the recommended dose for the
rescue opioid is 5-10% of the total daily dose (91). Even with such a small dose the patient may experience excessive sedation at rest. Psychostimulant drugs such as
methylphenidate, dextroamphetamine sulfate, or caffeine can be added to the regimen to relieve some of the sedation. One study done with methylphenidate
demonstrated that patients are less sedated and are able to tolerate higher doses of opioids (93).

The second problem arises when bone metastases invade neural structures and the patient develops a mixed somatic and neuropathic pain. When this occurs, the
patient may require both opioids and adjuvant analgesics for neuropathic pain. Although a full discussion of neuropathic pain is beyond the scope of this article, some
useful adjuvants include tricyclic antidepressants, anticonvulsants, oral local anesthetics such as mexiletine and flecainide, clonidine (Catapres), baclofen,
N-methyl-D-aspartate antagonists such as ketamine HCI or dextromethorphan, and corticosteroids. To help prevent or relieve these difficult problems that may develop
with bone metastases and bone pain, early use of radiotherapy as well as orthopedic and neurosurgical procedures is recommended.

CORTICOSTEROIDS

Even though only one placebo-controlled trial has been performed with corticosteroids in which oral methylprednisolone, 16 mg twice a day, was shown to be effective
in relieving cancer pain (94), they are thought of as co-analgesics for both metastatic bone pain and neuropathic pain. In neurological emergencies, such as brain
herniation or spinal cord compression, corticosteroids are used in high doses and may dramatically relieve headache and back pain (95). Corticosteroids may have
beneficial effects in relieving bone pain by blocking the formation of leukotrienes and PGs via inhibition of COX and lipoxygenase enzymes. Corticosteroids may also
be effective in reducing pain by decreasing peritumoral edema (96). Because the analgesic response of corticosteroids may be short-lived and because serious
complications such as myopathies, immunosuppression, edema, pathological fractures, and delirium can develop, their use is usually limited to patients with
neurological emergencies or those who have only days or weeks to live.

CALCITONIN AND GALLIUM NITRATE

Only small studies have been performed on the use of calcitonin and gallium nitrate in the treatment of bone pain. Calcitonin is a hormone that decreases blood
calcium and inhibits osteoclastic bone resorption. In a small study using salmon calcitonin, 5 of 13 patients reported pain relief, whereas none of the 12 patients who
received placebo had any pain relief (97). In another placebo-controlled trial in which eight patients with cancer pain received salmon calcitonin via lumbar puncture as
well as weekly saline (placebo) injections, seven of the patients reported pain relief 15 minutes after receiving the injection via lumbar puncture, which lasted up to 48
hours, and in four patients the relief lasted up to 60 hours. The patients did experience side effects, which included nausea, vomiting, and diuresis. The fact that the
patients experienced relief of pain when salmon calcitonin was given intrathecally supports the idea that its analgesic actions may not be related merely to its effect on
bone, it may also act as a neurotransmitter in the central nervous system (98). The role of salmon calcitonin appears to be limited because it has a short duration of
action and tachyphylaxis develops rapidly (99). Gallium nitrate, a potent osteoclast inhibitor, may have the potential to be useful as a co-analgesic. However, because
the method of administration (a continuous 5-day i.v. infusion) is inconvenient and the risk for nephrotoxicity is high, its use appears unattractive (1).

BISPHOSPHONATES

Bisphosphonates—pyrophosphate analogues—are potent inhibitors of bone resorption. Although their mechanism of action is not completely understood, they are
believed to exert their effects in several different ways. First, they may bind directly to bone and block dissolution of the mineral component. Second, they may inhibit
osteoclast activity. Third, they may impair osteoclast chemotaxis to sites at which bone resorption is ongoing. Three bisphosphonate compounds have been studied for
use in tumorinduced bone disease and bone pain. The three compounds, in order of increasing potency, are etidronate, clodronate, and pamidronate.

Oral bisphosphonates have also been studied. However, their place in the management of patients with cancer remains unclear. In general, the drugs' absorption when
given orally is less than 5% of the administered dose and is variable. Concomitant ingestion of calcium, such as milk, can completely abolish their absorption. Patients
may also have severe gastrointestinal intolerance to the medications. The bisphosphonates must be taken 1 or more hours before or after meals; this is difficult for
patients who already have decreased appetite and other gastrointestinal complaints (100).

Most data concerning the roles of p.o. and i.v. bisphosphonates in pain control have been obtained with clodronate and pamidronate. A double-blind trial of oral
etidronate, the least potent bisphosphonate, in 173 patients with multiple myeloma demonstrated its lack of efficacy in preventing the complications of metastatic bone
disease (101). In a trial using 1600 mg of p.o. clodronate versus placebo, it was observed that, as measured by a visual analogue scale, there was a significant
reduction of pain. What was not found was a significant reduction in analgesic use. Indeed, in both groups there were increases in the analgesic requirements (102).
Similar results—a significant reduction of pain without a reduction in analgesic use—were reported when i.v. clodronate was studied (103).

In a prospective unblinded trial of 161 patients with metastatic breast carcinoma who received prolonged oral pamidronate, the incidence of hypercalcemia, bone pain,
and symptomatic imminent fractures was reduced by 65%, 30%, and 50%, respectively. In this study, greater effects were seen in the patients who received
pamidronate, 600 mg/day, versus 300 mg/day. However, the higher dosage could not be maintained because of gastrointestinal toxicity (104).

Several studies on the use of i.v. pamidronate in breast cancer and multiple myeloma have revealed a decrease in pain. In a placebo-controlled, randomized trial of 90
mg i.v. pamidronate versus placebo given as 12 monthly 2- hour infusions in addition to chemotherapy in 382 patients with metastatic breast carcinoma, there was a
reduction in the occurrence of skeletal complications as well as a decrease in bone pain. The decrease in bone pain was seen after three, six, and nine cycles of
pamidronate. At the final measurement, pain scores increased over baseline in both groups, but the increase was significantly greater in the placebo group. For
patients with pain at baseline, 44% of pamidronate patients compared to 32% of placebo patients had a decrease in their pain score at the last measurement (105).
Similar benefits were noted by Lipton et al. (106) in a study of 372 patients with metastatic breast carcinoma receiving hormonal therapy. Pain scores decreased from
baseline for patients receiving pamidronate, whereas an increase was seen with placebo, and fewer patients receiving pamidronate required an increase in analgesic
use than did the patients receiving placebo (30% vs. 43%). At the last measurement, the changes in baseline in the pain score, analgesic score, and Eastern
Cooperative Oncology Group performance status were worse in the placebo group compared to the pamidronate group (106).

Symptomatic improvement in bone pain with the use of i.v. pamidronate has been reported at doses that may differ from those currently recommended. Glover et al.
(107) and Lipton et al. (108) reported on the same doseranging study in breast cancer patients with bone metastases. Doses employed included 90 mg every 4 weeks,
60 mg every 4 weeks, 60 mg every 2 weeks, and 30 mg every 2 weeks. Reduction in bone pain by week 6 of treatment was noted with the 60-mg and 90-mg
treatments. The 30-mg treatment was not effective. In a trial of pamidronate 45 mg every 3 weeks in patients with breast carcinoma, there was a prolongation to the
time of progressive bone disease and improved bone pain (109). In a randomized, double-blind trial of pamidronate in multiple myeloma patients with at least one lytic
lesion, quality of life assessments noted a significant decrease in bone pain from baseline, as well as no increase in analgesic use or deterioration in Eastern
Cooperative Oncology Group performance status, in those who received pamidronate versus placebo (110). Thiebaud et al. (111) used 60 mg of pamidronate by
continuous infusion in patients with painful bone metastases from multiple myeloma, lymphoma, and breast carcinoma. Symptomatic improvement in pain score was
noted in eight of nine patients with multiple myeloma and in 9 of 18 patients with breast carcinoma. There also was a reduction in analgesic use and an increase in
mobility (111).

Intravenous pamidronate has also been studied in patients with metastatic prostate carcinoma. In Lipton's study looking at patients with breast cancer and prostate
cancer, there was some reduction in pain in prostate cancer, but not to the same degree as seen in the patients with breast cancer, and no dose-response relationship
was evident (108). Clarke et al. (112) treated 25 patients with advanced prostate carcinoma over a 6-month period. During the first month of therapy, pamidronate, 30
mg, was given once weekly for 4 weeks and twice weekly for the next 5 months. Eleven of 17 patients with pain at the start of the study were pain-free after 6 months.
These authors concluded that pamidronate may be effective in palliating bone pain in some patients with prostate carcinoma. However, further controlled trials should
be conducted.

There is some evidence with i.v. clodronate, and even more evidence with i.v. pamidronate, that the bisphosphonates can potentiate the effects of analgesics in the
treatment of bone pain from bone metastases. However, the effect is modest and there is not a significant decrease in analgesic consumption. Newer, more potent
bisphosphonates are being developed for clinical use and may prove to be beneficial in the treatment of bone pain. One example is zoledronic acid, a new-generation
highpotency bisphosphonate. A recent phase Il trial was undertaken in which patients with metastatic breast cancer or multiple myeloma were randomized to
doubleblind treatment with either 0.4 mg, 2.0 mg, or 4.0 mg of zoledronic acid or 90 mg pamidronate. Among the 232 patients with pain at study entry, a decrease in
pain score was reported by a greater proportion of patients in the 4.0 mg zoledronic acid group (67%) than in the 0.4 mg, 2.0 mg, and pamidronate groups (51%, 48%,
and 50%, respectively), not statistically significant. Similarly, a decrease in analgesic score among patients taking pain medications was reported for 27% of patients in



the 4.0 mg zoledronic acid group, compared to 19%, 11%, and 21% of patients in the 0.4 mg and 2.0 mg zoledronic acid groups and the pamidronate group (112a).
INVASIVE INTERVENTIONS

In the treatment of cancer-related pain, invasive interventions such as neural blockade, neurosurgical procedures, or epidural and spinal analgesia are usually
undertaken when the pain is either resistant to other modalities or when there are intolerable side effects from the treatments that are being used. Neural blockade may
be efficacious when the pain is well localized. Local anesthetics can be injected in various locations including the brachial plexus, lumbar sympathetic plexus, and
pleural cavity. Depending on the concentration of the local anesthetic, either afferent blockade or afferent and motor blockade can be obtained. When the pain is not
well localized and is innervated by multiple nerves, intraspinal analgesia is more appropriate than neural blockade. Intraspinal analgesia usually involves use of opioids,
local anesthetics, and/or clonidine.

A new technique that has shown some promise in the treatment of metastatic bone lesions is radiofrequency ablation (RFA). RFA is a treatment that has been
traditionally used for treatment of intractable back pain due to failed back syndrome, and chronic back pain due to facet joint osteoarthritis as well as for the treatment
of osteoid osteomas (112b). A preliminary study using CT-guided RFA revealed that subjective pain relief can be obtained in patients with metastatic bone tumors that
remain painful after radiation therapy or are solitary and can be treated without subjecting the bone marrow to immunosuppressive doses of external beam radiation
therapy (112c). Currently, this is a potentially innovative and cost effective treatment that is being studied at both the National Institutes of Health and nationally in a
phase Il design.

The most invasive procedures, with significant irreversible side effects, include neuroablative procedures. These procedures are performed only when a patient has
both intractable pain and a limited life expectancy. The two procedures that have been used for bone pain include percutaneous cordotomy and pituitary ablation.
Percutaneous cordotomy involves interruption of the ascending spinothalamic tract and is a possibility when there is unilateral pain, especially of the lower limbs.
Possible complications include paresis and bladder dysfunction. There is also a risk that patients may develop pain above or below the level of analgesia, or even at
the opposite side of the body. With bilateral cordotomy, there is a significant risk for respiratory failure. There is a potential role for pituitary ablation in patients with
hormone-responsive tumors and widely metastatic bone disease. Although the success rate has been quoted as high as 74— 94%, long-term follow-up has not been
performed with these patients. In addition, the procedure involves significant complications, including meningitis, visual disturbances, diabetes insipidus, headaches,
hypothalamic disturbances, and death. Clearly, before any invasive procedure is undertaken the risks must be measured against the potential benefits (1).

CONCLUSION

In addition to the already discussed treatments, physiatry, including bracing, prostheses of various types, wheelchairs, and both physical therapy and occupational
therapy, is critical in improving pain, ambulation, and quality of life in patients with bone metastases and bone pain. In addition, it is essential to address issues such as
depression, anxiety, and spiritual concerns in patients who have bone pain and metastatic disease that they know is not curable. The suffering component of the total
pain picture must be addressed to achieve relief from pain. Cancer pain, including bone pain, can usually be effectively managed if one does a comprehensive
assessment and develops a multimodality treatment plan.
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PHARMACOTHERAPY OF PAIN: BASIC PRINCIPLES

Advances in pain management techniques have made it possible to provide adequate control for the vast majority of patients with cancer, acquired immunodeficiency
syndrome, and other chronic medical disorders using relatively simple means. Unfortunately, pain often remains inadequately treated for cancer and many other
illnesses (1). Several factors contribute to the undertreatment of cancer pain, including poor physician assessment, inadequate knowledge of management techniques
(including pharmacotherapy measures), and negative physician and patient attitudes towards the use of opioids for pain (2).

In a large, prospective study, physicians identified inadequate pain assessment as the primary reason for poor pain management (2). Successful management of pain
in the cancer patient begins with a thorough assessment of the pain complaint. Adequate pain assessment includes the documentation of pain intensity and quality and
the evaluation of exacerbating and relieving factors, and requires knowledge of the common pain syndromes occurring in a specific disease or disorder. Principles of
pain assessment are covered elsewhere in this book and by other references (1).

Treating the cause of pain should be a high priority for the clinician. For example, in one study, 18% of cancer patients evaluated by a pain service required additional
antineoplastic therapies to treat their pain (3). Recently, two chemotherapeutic agents, gemcitabine hydrochloride (4) and mitoxantrone hydrochloride (5), were
approved by the U.S. Food and Drug Administration for the palliative treatment of pancreatic cancer and hormone-refractory prostate cancer, respectively. Similarly,
radiotherapy is effective in relieving metastatic bone pain. For localized bone pain, external beam treatment reduces pain in up to 80% of patients (6). More pertinent to
the subject of pharmacotherapy, the administration of systemic radio-isotopes such as strontium-89 has also been shown to be effective in treating diffuse pain from
bone metastases (7). However, pain relief with strontium-89 may not be seen until the third or fourth week after treatment, although it may be sustained for several
months (7).

Pharmacotherapy must be individualized to maximize pain relief and minimize adverse effects. The World Health Organization (WHQO) has developed a three-step
analgesic ladder for the treatment of cancer pain (8), which serves as a model paradigm for pharmacotherapy approaches to pain management (Fig. 3-1).

FIGURE 3-1. World Health Organization analgesic ladder. (From World Health Organization. Cancer pain relief and palliative care: report of a WHO expert committee,
3rd ed. Geneva, 1996, with permission.)

The WHO approach advises clinicians to match the patient's reported pain intensity with the potency of the analgesic to be prescribed. For mild pain, one should
administer a nonopioid drug such as acetaminophen or a nonsteroidal anti-inflammatory drug (NSAID), unless contraindicated (Table 3-1). For moderate pain that
cannot be controlled by an NSAID alone, a so-called “weak” opioid such as codeine phosphate or hydrocodone bitartrate should be administered, often in a fixed
combination with aspirin, another NSAID, or acetami-nophen (Table 3-2). For severe pain, a so-called “strong” opioid drug such as morphine sulfate, hydro-morphone,
methadone hydrochloride, or fentanyl should be administered (Table 3-2). NSAIDs and adjuvant analgesic drugs (see the section Adjuvant Analgesics in Cancer Pain
Management) can be administered at any stage of the WHO ladder. It is important to note that patients presenting with severe pain should not be walked up the ladder
starting from the first step, which is a common mistake, but should be administered a strong opioid immediately. Cleeland et al. (9) reported that 46% of ambulatory
cancer patients were under-treated for pain as measured by a tool called the “pain management index.” The pain management index is based on the WHO analgesic
ladder, and relates the potency of the analgesic regimen prescribed to the patient's reported pain intensity, assigning negative values (indicating undertreatment) when
the pain intensity is not matched by an appropriate analgesic class, as often happens when patients with severe pain are inappropriately started on the first or second
step of the analgesic ladder. The WHO analgesic ladder approach has been validated (10). However, many of the validation studies have been criticized because they
have not included prospective evaluation of individual patient outcomes (11). Nonetheless, the WHO analgesic ladder approach remains the standard method for
prescribing pharmacotherapies for pain.
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TABLE 3-1. PARTIAL LIST OF ACETAMINOPHEN AND NONSTEROIDAL ANTI-INFLAMMATORY DRUGS USED FOR CANCER PAIN



TABLE 3-2. COMMONLY USED OPIOIDS FOR CANCER PAIN

Acetaminophen and Nonsteroidal Anti-Inflammatory Analgesics

The basic principles of pain assessment and management apply when using acetaminophen and NSAIDs (Table 3-3). The NSAIDs constitute a large class of
compounds that have analgesic, anti-inflammatory, and antipyretic effects. Of course, aspirin is the prototype drug in this class. Many of these analgesics are available
over the counter; a 1995 survey in the Wall Street Journal estimated the sales of acetaminophen and NSAIDs to be more than $3 billion in the United States alone, with
Tylenol brand of acetaminophen producing almost $800 million in sales alone.
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TABLE 3-3. BASIC PRINCIPLES IN USE OF NONOPIOID DRUGS

Acetaminophen is considered to be in this class, although it has only weak anti-inflammatory potency (12). Acetaminophen and NSAIDs constitute the first line of
management in the pharmacotherapy of acute and cancer pain, as recommended by the WHO guidelines (8) and the Agency for Health Care Policy and Research
acute pain and cancer pain clinical practice guidelines (13,14). Although widely used by consumers and patients, NSAIDs are seldom the sole agents used to treat pain
and are therefore more often part of a multimodal approach to management.

NSAIDs and acetaminophen have a ceiling effect to their analgesic efficacy such that increasing the dose beyond this level produces no increase in therapeutic effect,
although it may produce more side effects (15). Therefore their use as sole agents in the management of pain should be restricted to mild or moderate pain because
severe pain is often above their ceiling dose for analgesic efficacy.

The minimum effective dose and the ceiling dose of NSAIDs may vary among individuals, however, so that some dose titration may be necessary within a narrow
range of doses (15,16). Because patients vary in their response to NSAIDs, a trial of an alternative drug in the same class may be justified if side effects outweigh
benefits for a particular drug (16).

The NSAIDs inhibit cyclooxygenase, thereby inhibiting prostaglandin synthesis (17). Prostaglandins are important mediators of the inflammatory process that may
serve to activate and sensitize nociceptors; NSAIDs appear to produce analgesia by this peripheral action on prostaglandin inhibition (16). However, recent data also
indicate that NSAIDs have a central nervous system (CNS) site of action at the brain or spinal cord level that is important for their analgesic effects (18).

Recently, two isoforms of the enzyme cyclooxygenase (COX-1 and COX-2) have been demonstrated (19). The COX-1 isoenzyme is normally found in blood vessels,
stomach, and kidney, whereas COX-2 is induced in peripheral tissues by inflammation. Inhibition of COX-1 is associated with the well-known gastric and renal side
effects linked with NSAID use, whereas COX-2 inhibition produces therapeutic effects (Fig. 3-2).
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FIGURE 3-2. Cyclooxygenase (COX) inhibitors. NSAIDS, nonsteroidal anti-inflammatory drugs.

Most NSAIDs nonselectively inhibit the COX isoenzyme, thereby producing toxic and therapeutic effects. Relatively selective COX-2 inhibitors such as meloxicam and
nabumetone have been shown to have fewer gastrointestinal (Gl) and renal side effects (20).

Acetaminophen is equipotent to aspirin in terms of analgesic efficacy, is generally very well tolerated, and is not associated with the risks of GI hemorrhage that are
linked with NSAID use. Acetaminophen is a weak inhibitor of COX, which presumably explains its poor antiinflammatory potency. This analgesic is the principal
metabolite of phenacetin, which is a known nephrotoxin. Renal failure has been described with long-term use of acetaminophen (21), in addition to its well-known
hepatotoxicity. Acute hepatotoxicity occurring during overdose is correlated with acetaminophen plasma concentrations above 200 mg/ml at 4 hours after ingestion, or
if plasma concentration persists above 10 mg/ml at 24 hours after ingestion (22). Although not as well correlated with plasma concentrations, it is well known that
chronic ingestion of acetaminophen ranging from 2.5 to 4.0 g/day increases the risk for hepatotoxicity (21). In addition, the odds of chronic renal failure have been
shown to be doubled for patients who have a cumulative lifetime intake of more than 1000 pills of acetaminophen (21). NSAID and acetaminophen use is relatively
safe, but these data, combined with the well-known risks of Gl bleeding and platelet dysfunction that occur with acute and chronic NSAID use, indicate that these drugs
should be used judiciously.

Many NSAIDs are now available. They differ in dosing interval and cost, and to some extent, in their analgesic ceiling and safety. The choice of NSAID must be
individualized to the patient's needs (Table 3-1). Ketorolac tromethamine is available in an oral and parenteral formulation; it is currently the only NSAID available in
both an intramuscular and intravenous formulation. This NSAID is used often in hospitalized patients to manage postoperative pain and other acute pains, including



exacerbations of chronic cancer pain and sickle cell pain. Another use of ketorolac tromethamine is in acutely ill patients experiencing side effects such as
opioid-induced ileus or delirium, in which the addition of a parenteral NSAID often has an important opioid-sparing effect to allow dose reduction and the lessening of Gl
and CNS side effects of opioids without compromising analgesia.

Several studies have confirmed the effectiveness of the NSAIDs in the treatment of cancer pain (23,24). Of interest, prior studies that documented the additive
analgesic effects of NSAIDs when combined with opioids in singledose postoperative pain studies (27) have not been confirmed in a more recent meta-analysis of
repeated dose studies (24). This is puzzling because NSAIDs and opioids have different mechanisms of action and logically could have additive analgesia.
Furthermore, much anecdotal clinical practice suggests that additive analgesic effects do occur when NSAIDs and opioids are coadministered (8), and it is still common
clinical practice to use NSAIDs and opioids in combination despite the findings of the more recent meta-analysis.

Certain adverse effects are common to most of the drugs in this group. All may be associated with Gl toxicity, with the most serious complications being ulceration and
bleeding. A meta-analysis of the risks of Gl toxicity associated with NSAID use compared 12 studies (25). Ibuprofen in doses less than 1600 mg/day was associated
with the least risk for serious Gl hemorrhage; aspirin, indomethacin, naproxen, and sulindac were associated with intermediate risk, and ketoprofen and piroxicam were
highest risk (25).

NSAIDs also inhibit platelet function to a variable degree; aspirin is the strongest platelet inhibitor, whereas the nonacetylated salicylates, such as choline magnesium
trisalicylate, have minimal effects on platelets (26). However, all NSAIDs must be used with caution in patients with coagulopathies and coexisting Gl pathology, and
when coadministered with drugs that also have Gl toxicity (e.g., corticosteroids). Another relative contraindication to the use of NSAIDs relates to their antipyretic
effects, which may mask fever as an early sign of serious infection in immunocompromised patients.

Commonly Used Opioids for Pain Management

Because opioids alter the unpleasant emotional experience associated with nociception and provide pain relief by interacting with specific receptors (28), they are
essential components in the pharmacotherapy of pain (8,13,14). Drugs that bind to opioid receptors are classified as agonists (e.g., morphine sulfate) if they produce
analgesia. Opioids are classified as antagonists (e.g., naloxone hydrochloride) if they block the action of an agonist. Agonist-antagonists (e.g., pentazocine
hydrochloride) are opioids that produce analgesia by interacting with a specific receptor (e.g., k) but also bind to other receptors (e.g., 1), where they can block the
action of an agonist. Partial-agonist opioids (e.g., buprenorphine hydrochloride) bind to receptors and produce analgesia, but unlike morphine sulfate they exhibit a
ceiling effect: Increases in doses do not parallel increases in analgesia (16).

As noted above, the WHO analgesic ladder paradigm classified opioids as “weak” or “strong” depending on their relative efficacy in relieving pain (8), although this
concept of distinguishing weak and strong opioids has been challenged, and some have even advocated the elimination of the second step of the WHO analgesic
ladder (29). The so-called “weak” opioids are used for less severe pain because their efficacy is limited by an increased incidence of side effects at higher doses (e.q.,
nausea and constipation with codeine phosphate, CNS excitation with propoxyphene). Furthermore, these weak opioids are usually formulated as a fixed oral dose
mixture with a nonopioid analgesic so that their efficacy is limited also by the maximum safe daily dose of acetaminophen (4 g/day) or aspirin. By contrast, so-called
“strong” opioids are used for severe pain. Opioids such as morphine sulfate, hydromorphone, fentanyl, methadone hydrochloride, and levorphanol tartrate have a
relatively wide therapeutic window and no ceiling effect for analgesia-increasing doses. They produce a greater level of analgesia with a lesser likelihood for
dose-limiting side effects than the weak opioids. However, as noted below, the management of side effects is critical to achieving optimal results with the administration
of opioids in either class.

Codeine phosphate, the demethylated congener of morphine sulfate, is the prototype of the weak or step Il opioid analgesics. Although a parenteral preparation is
available, codeine phosphate is nearly always given by mouth, often in a fixed mixture with a nonopioid analgesic. A 200-mg dose is equipotent to 30 mg of morphine
sulfate (30). The half-life of codeine phosphate is 2.5-3.0 hours; approximately 10% of orally administered codeine phosphate is demethylated to morphine sulfate, and
free and conjugated morphine sulfate can be found in the urine. The analgesic action is thought to be related to the in vivo conversion to morphine sulfate (30).
Constipation and nausea are the most common side effects at the usual therapeutic doses of codeine phosphate (30-60 mg every 4 hours). Codeine phosphate is
useful to administer as an alternative to NSAIDs for patients with mild pain in whom the antipyretic, antiplatelet, or Gl toxicity of NSAIDs contraindicate their use.

Hydrocodone bitartrate is a codeine phosphate derivative available only in combination with acetaminophen or aspirin. At the usually prescribed doses, its analgesic
effect is weak and probably only slightly superior to acetaminophen alone.

Two opioids classified as weak or WHO step Il analgesics, meperidine hydrochloride and propoxyphene, although widely used for the treatment of acute and chronic
pain, are not generally recommended by pain clinicians.

Propoxyphene is a synthetic analgesic that is structurally related to methadone hydrochloride. It is approximately equipotent to codeine phosphate. Although its
analgesic effect lasts only 3—6 hours, the plasma half-life is as long as 6—12 hours. This disparity between the relatively short analgesic duration of effect in comparison
to the longer plasma half-life is similar to that of methadone hydrochloride, and patients are at significant risk for sedation and increased toxicity due to drug
accumulation when it is dosed according to the analgesic duration of effect. Furthermore, propoxyphene has norpropoxyphene as its major metabolite;
norpropoxyphene has a long plasma half-life of 30—36 hours and may also be responsible for some of the observed toxicity (31). Norpropoxyphene has local anesthetic
effects similar to those of lidocaine and high doses may cause arrhythmias. Seizures occur more often with propoxyphene intoxication than with opiate intoxication.
Naloxone hydrochloride antagonizes these toxic effects of propoxyphene (31).

Meperidine hydrochloride is an opioid agonist. The dose equianalgesic to 10 mg of parenteral morphine sulfate is 75-100 mg. The reasons for its widespread use in the
treatment of pain is unclear. Although often cited as a reason to use meperidine hydrochloride in preference to morphine sulfate, the lesser rise in pressure in the
common bile duct with meperidine hydrochloride administration has not been shown to be clinically advantageous (32). Furthermore, the CNS excitatory effects that
appear after chronic use are well substantiated and occur as a result of the accumulation of the metabolite normeperidine, which causes multifocal myoclonus and
grand mal seizures (33). The normeperidine toxicity is correlated with plasma concentration and is probably not opioid receptor-mediated because it is not reversed by
naloxone hydrochloride. The half-life of meperidine hydrochloride is 3 hours. Normeperidine has a half-life of 15-30 hours and therefore accumulates with repetitive
dosing of meperidine hydrochloride, particularly in patients with renal dysfunction. Meperidine hydrochloride also has an important drug interaction with monoamine
oxidase inhibitors, which produces two patterns of toxicity: (a) severe respiratory depression, or (b) excitation, delirium, hyperpyrexia, and convulsions. This toxicity
may lead to fatalities.

Oxycodone hydrochloride is a semisynthetic opioid. Because of its high bioavailability (>50%) after oral dosing, it is a useful opioid analgesic (33). It has a half-life of
2-3 hours and a duration of action of 4—6 hours. It is metabolized by demethylation and conjugation in the liver, in a manner similar to codeine phosphate, and is
excreted in the urine (34). Part of the analgesic action is mediated by active metabolites. Traditionally, oxycodone hydrochloride has been considered a weak or WHO
step Il analgesic because it is most often used in a fixed combination with acetaminophen and aspirin. These combinations limit its dose to 10 mg every 4 hours.
However, oxycodone hydrochloride can also be prescribed as a single-entity compound, and as such it is often used as a WHO step |1l or strong opioid (35,36),
especially now that it is available in a sustained-release formulation. Therefore, oxycodone hydrochloride straddles the second and third steps of the WHO analgesic
ladder, depending on which formulations are used. Oxycodone hydrochloride has been reported to have fewer side effects than morphine sulfate (36,37), although
these studies have limitations to their interpretation because they were not done in a rigorous study design in which patients were blinded to the specific drugs being
administered. Like morphine sulfate, the availability of oxycodone hydrochloride in sustained- and immediate-release formulations provides a means for the clinician to
carefully titrate the dose of drug to the patient's response.

Morphine sulfate is, of course, the prototype opioid agonist. The WHO has designated morphine sulfate as the “drug of choice” for the treatment of severe pain
associated with cancer (8). The half-life of morphine sulfate is approximately 2 hours, and oral immediate-release morphine sulfate preparations generally provide pain
relief for 2—4 hours. Slow-release preparations that permit once- or twice-a-day regimens are safe and effective; they are generally best used after dose titration with
immediate-release morphine sulfate.

Recently, morphine sulfate has been shown to have active metabolites. Morphine sulfate is metabolized in the liver, where it undergoes glucuronidation at the 3 and 6
positions. Morphine-3-glucuronide (M3G) and morphine-6-glucuronide (M6G) accumulate with chronic morphine sulfate administration (38). M6G binds to u receptors
with affinity similar to that of morphine sulfate (39). M6G appears to be 20 times more potent than morphine sulfate when administered directly into the periaqueductal
gray (39), indicating that only a fraction of this water-soluble metabolite need cross the blood—brain barrier to produce an analgesic effect (38). In single-dose
comparative analgesic trials, the parenteral to oral relative potency ratio for morphine was shown to be 1:6 (27). Chronic morphine sulfate dosing has been shown to
produce a parenteral to oral relative potency ratio of 1:3 (40); this difference is likely due to the presence of the M6G metabolite.

Although the M3G metabolite has a negligible affinity for opioid receptors and does not produce analgesia (39), it may be responsible for some of the toxicity seen with
chronic dosing of morphine sulfate, especially when relatively large doses are administered. The M3G metabolite has excitatory effects on neurons and can cause
myoclonus and possibly a hyperanalgesic state (41,42), paradoxically causing increased pain. Morphine sulfate metabolites are eliminated by glomerular filtration; they
accumulate in renal failure, leading to an increased incidence of side effects (43). Morphine sulfate should be used with caution in renal failure, with an increase in the



interval time between doses. Hydromorphone is another semisynthetic opioid agonist commercially available as a highly water-soluble salt. When administered
parenterally, 1.5 mg of hydromorphone is equipotent to 10 mg of morphine sulfate. Its bioavailability is 30—-40% when given orally, and the oral to parenteral relative
potency ratio is 5:1 (44). Hydromorphone has a half-life of approximately 2 hours. Recently, a 3-0 methyl metabolite of hydromorphone has been measured, which may
be responsible for analgesic effects and toxicity such as myoclonus that occurs with continuous high-dose hydromorphone administration (45). Because of its
availability in a high-potency formulation (10 mg/ml) and its water solubility, hydromorphone is the drug of choice for the chronic subcutaneous route of administration
(44).

Levorphanol tartrate is a synthetic potent u opioid agonist that also binds d and k receptors (46). This k receptor binding may explain its relatively high prevalence of
psychotomimetic effects (e.g., delirium, hallucinations) in comparison to other opioids when given to patients. When administered parenterally, 2 mg of levorphanol
tartrate is equianalgesic to 10 mg of morphine sulfate (46). This opioid has a half-life of 12—30 hours and a duration of analgesia of 4—6 hours (47). As is the case with
other opioids in which the plasma half-life exceeds the duration of analgesia, repeated administration is associated with drug accumulation. Therefore, a dose reduction
may be required 2—4 days after commencement of the drug to avoid side effects from overdose. For the same reason, it is best to avoid this opioid in patients with
impaired renal function or encephalopathy. Levorphanol tartrate is used as a second- or third-line drug in patients who cannot tolerate morphine sulfate,
hydromorphone, or fentanyl.

Methadone hydrochloride is a synthetic p opioid agonist with high oral bioavailability (49). When administered orally, it is rapidly absorbed from the Gl tract with
measurable plasma concentrations within 30 minutes after oral administration (49). When administered in single parenteral doses it is equipotent to morphine sulfate;
the duration of analgesia is 4—6 hours (49).The plasma level declines in a biexponential manner, with a half-life of 2—3 hours during the initial phase and 15-60 hours
during the terminal phase (50). This biexponential decline accounts for the relatively short analgesic action and the tendency for drug accumulation with repeated
dosing. A reduction in dose and interval frequency is often needed during the first days of treatment to prevent side effects from overdose (51). Methadone
hydrochloride is an effective second-line drug for patients who experience unrelieved pain and intolerable side effects with morphine sulfate (54,55).

Because of the large disparity between the plasma half-life and the analgesic duration of effect, dosing recommendations for methadone hydrochloride are complex.
For example, it has been recommended to use a tenth of the daily morphine sulfate dose as the starting methadone hydrochloride dose, but not to exceed 100 mg, and
to give this dose at intervals to be determined by the patient (but not more frequently than every 3 hours) (55). The calculated equianalgesic doses of methadone
hydrochloride may be as little as 3% of the predicted dose when this opioid is administered chronically (56).

Methadone hydrochloride is an alternative to morphine sulfate in several circumstances. Because of its low cost, it is an attractive alternative to morphine sulfate. It
should also be considered for the rare patient who is allergic to morphine sulfate because its very different chemical structure makes cross-sensitivity less likely than
with other opioids, such as hydromorphone or oxycodone hydrochloride. The pharmacokinetics of methadone hydrochloride can be influenced by impaired renal
clearance and decreased plasma protein binding. Methadone hydrochloride is excreted almost exclusively in the feces; it has been proposed as a safe and effective
analgesic for patients with chronic renal failure (57).

Fentanyl is a very potent synthetic, lipophilic p opioid agonist (58). It is 80-100 times more potent than morphine sulfate. These properties allow this opioid to be
administered by the transdermal route (58). A special rate-controlling membrane provides additional control of drug release, although the kinetics of the transdermal
fentanyl system can be altered by fever and obesity of the patient. The transdermal absorption of fentanyl is the same from chest, abdomen, and thigh (58). A skin
reaction at the application site is found in 4% of patients (58). After application of the transdermal patch the systemic absorption is negligible for the first 4 hours, and
then increases steadily from 8 to 24 hours (59). Patients reach steady-state concentrations within 12—24 hours from the application (60,61). After removal of the
transdermal patch, the serum fentanyl concentration falls approximately 50% in approximately 16 hours (61). This apparently long half-life is likely due to the slow
washout of fentanyl from cutaneous reservoirs and mobilization of this lipophilic drug from fat stores (61). These pharmacokinetic considerations translate clinically in a
severalhour delay in the onset of analgesia after an initial application and a persistence of analgesia and eventual side effects long after removal of the transdermal
system. In patients with chronic pain, it is possible to obtain relatively constant serum fentanyl concentrations comparable with continuous intravenous or subcutaneous
infusions after a variable period of titration (61). More recently, the use of oral transmucosal fentanyl has been proposed for the treatment of breakthrough pain (64).
Fentanyl can be formulated in a syrup-candy matrix that can be sucked. This fentanyl oral formulation can provide analgesic fentanyl blood concentrations within 5-10
minutes of active sucking, with a peak effect in 2030 minutes and a duration ranging from 1 to 4 hours (64). Oral transmucosal fentanyl has recently been approved
for the treatment of breakthrough pain, which is defined as acute transient exacerbations of pain on a baseline of otherwise controlled chronic pain (65).

Intraspinal Administration of Analgesics

Opioid analgesics can be introduced into the epidural or intrathecal space for the management of pain in selected patients with cancer pain. Small doses of opioids
administered by these routes are delivered in close proximity to their receptors in the dorsal horn of the spinal cord, thus achieving high local concentrations. Because
the amount of drug administered is reduced, these routes of delivery may produce good analgesia with fewer of the side effects associated with equianalgesic doses of
systematically administered opioids (83). Spinally administered opioids should be considered for patients whose pain is at least partially opioid-responsive but who
cannot tolerate the side effects of oral or parenteral opioids, especially if attempts at managing these side effects have been unsuccessful.

Adverse effects of spinal opioids are thought to result in part from supraspinal redistribution of drug, and include pruritus, urinary retention, nausea, vomiting, and
respiratory depression (83). Respiratory depression may occur early (1-2 hours) or late (6—24 hours), but the risk of respiratory depression in patients who are not
opioid-naive is quite low. Tolerance to the analgesic effects of spinal opioids may develop rapidly in some patients, possibly limiting the usefulness of this route of
administration in some individuals (83).

When a patient is considered a potential candidate for spinal opioids, an initial trial of opioid administered through a temporary epidural or intrathecal catheter is
recommended. If the individual's response to spinal opioids is sufficient to warrant more prolonged therapy, the temporary catheter should be replaced with a
permanent implanted catheter to reduce the risks of infection and catheter migration (84). A number of implanted drug delivery systems are available for both epidural
and intrathecal administration of opioids. The opioid may be delivered by intermittent bolus or by continuous infusion; the two methods are equally efficacious (85).
Catheter placement is associated with a low but definite risk of epidural infection. Nevertheless, long-term epidural analgesia is safe and effective when patients are
monitored carefully and receive prompt treatment if signs of infection develop (86). When spinal opioids are considered for the treatment of back pain in the cancer
patient, magnetic resonance imaging of the spine should ideally precede placement of an epidural catheter. This precaution avoids the potential for unexpected
neurological deterioration from injection in the presence of epidural tumor (83). Coadministration of local anesthetics such as bupivacaine hydrochloride (0.025%
concentration) with opioids into the epidural space may also enhance analgesia in selected cases and may be useful when opioid tolerance develops (86).

Practical Clinical Guidelines for Opioid Use

The onset, peak, and duration of analgesia vary with the opioid drug, the route of administration, and the particular patient. The recognition of this variability allows the
appropriate choice of drug, route, and scheduling. When switching from one opioid to another, one-half of the calculated equianalgesic dose is recommended as the
initial dose for titration (1,8,13,14).

Oral administration is recommended in most patients because it is convenient, well tolerated, and usually the least expensive method (8,14). However, transdermal
administration of fentanyl has the advantage of convenience and long duration of action, and may improve patient compliance by deemphasizing the need to take
something by mouth on a regular basis. However, most patients who take transdermal fentanyl require an oral or transmucosal rescue dose for breakthrough pain. All
opioids should be titrated to effect, with intravenous boluses repeated every 15 minutes if necessary, until either analgesia or intolerable side effects develop, and oral
doses of an immediate release morphine sulfate or oxycodone hydrochloride preparation as often as every 1-2 hours as need. The concomitant use of NSAIDS,
antiemetics, and other coanalgesics is often warranted (8,14).

When pain is continuous, as is often the case, medications should be administered on an around-the-clock basis (8,14,16). Administering medications on an asneeded
(p.r.n.) basis often results in the patient experiencing multiple episodes of pain during the day, and so is generally undesirable. However, p.r.n. administration is highly
desirable for the first 24—48 hours after initiation of opioid therapy to determine the 24-hour dose requirement. If patients are started on an around-the-clock regimen
and the starting dose is too high, unnecessary sedation and other side effects may occur, thereby reinforcing negative attitudes about taking opioids on the part of the
patient. Once the optimum 24-hour dose is determined, the opioid should be prescribed by the clock. Many patients continue to experience “breakthrough pain,” or
transitory increases in pain above its baseline level (65). For such pain, p.r.n. “rescue dose” of a shortacting opioid should be available, starting at 10—20% of the total
scheduled daily dose.

There is enormous inter-individual variation in the dose that is necessary to provide adequate analgesia, even among patients with similar pain syndromes. The
variability in opioid responsiveness is caused by pharmacokinetic and pharmacodynamic factors (66). Genetic factors such as race and gender have also been shown
to be important in determining opioid responsiveness (67). For example, 15% of whites lack the oxidative phosphorylative enzyme CYPD211 needed to metabolize
codeine phosphate to morphine sulfate in vivo and thereby require higher doses of codeine phosphate than do patients with normal metabolism (67). Kaiko et al. (68)
noted that black and Asian patients participating in single-dose clinical trials to determine opioid efficacy reported twice the analgesic effect as whites in a retrospective
analysis of the variations in opioid responsiveness. In another important recent study, Levine et al. (69) demonstrated that women achieved greater analgesia than men



when administered k opioid agonist drugs.

Patients on chronic opioid therapy often require relatively large dose increments to control acute exacerbations of pain. An infusion pump with a device for
self-administration of extra doses of medication every few minutes (patient-controlled analgesia, PCA) should be used, if available (70). The PCA dose can be as high
as the hourly rate during the titration phase and when incident pain is a concern. The continuous basal rate should be frequently adjusted based on the patient's report
and the PCA usage. When venous access is problematic the subcutaneous route should be used. Once the acute pain exacerbation is controlled the medication
should be changed to the oral or transdermal route. Long-term intravenous and subcutaneous opioid administration can be used in patients outside of the hospital;
intravenous administration is only possible when long-term access is obtained through a central venous line (71,72).

Management of Side Effects of Opioid Analgesics

Constipation is the most common adverse effect of opiates. Tolerance to the constipating effects does not usually develop. Opioids cause constipation by a variety of
mechanisms: decreased gastric, biliary, pancreatic, and intestinal secretions, and a decrease in the propulsive motility of stomach and intestine resulting in delayed
passage of increasingly viscous stool. Central and peripheral opioid receptor mechanisms are implicated (73). A prophylactic laxative regimen must be instituted at the
same time the opioid is started and maintained for the duration of opioid therapy.

Nausea and vomiting related to opioid administration is thought to be caused by direct stimulation of the chemoreceptor trigger zone for emesis in the area postrema of
the medulla (31). Nausea can also be caused by an increased vestibular sensitivity or delayed gastric emptying. A vestibular component is suggested by the fact that
nausea is uncommon in recumbent patients but occurs in 40% of ambulatory patients after 15 mg of parenteral morphine sulfate (31). It is still unclear whether these
effects involve specific opioid receptors because it has not been established as to whether they are reversed by naloxone hydrochloride (31). Tolerance to this effect is
the rule, and generally the nausea subsides in 2—-3 days. M6G may be implicated in some patients with protracted nausea (74). Inadequately treated constipation can
be a cause of persistent nausea.

Transient sedation is very common when opioid therapy is initiated (75). Opiate-induced sedation must be differentiated from the predictable deep sleep that follows
pain relief in sleep-deprived patients. Excessive sedation is frequently seen when patients are given relatively large doses of opioids to relieve movement-related pain.
Large doses of opioids have the effect of producing plasma concentrations of opioids that are too high since the patient is having minimal to no pain at rest. Strategies
for managing sedation include eliminating all other (unnecessary) CNS depressant drugs, switching opioid drugs, increasing the caffeine content in the diet, and using
potent psychostimulants such as dextroamphetamine or methylphenidate hydrochloride (see section Adjuvant Analgesic Drugs to Counteract Opioid-Induced Side
Effects).

Unfounded fears of respiratory depression are often cited as a reason to limit opioid therapy. Respiratory depression is mediated by p, opioid receptors in the

brainstem, rendering the respiratory centers less responsive to the stimulatory effect of arterial carbon dioxide tension (31). Fortunately, tolerance to the respiratory
depressant effect of opioids develops rapidly, and uncontrolled pain is a natural antagonist of opiate-induced respiratory depression. Respiratory depression is always
associated with sedation. When a life-threatening opiate overdose is suspected, the patient should be stimulated vigorously to awaken. If this does not reverse sedation
and hypoventilation, naloxone hydrochloride, an opiate antagonist, should be given intravenously. Patients on chronic opioids are more sensitive to naloxone
hydrochloride than patients relatively naive to opioid administration; therefore it is recommended that a dilute naloxone hydrochloride solution should be used in this
setting (14). The 0.4-mg ampule of naloxone hydrochloride can be diluted in 10 ml of normal saline and injected slowly, with titration bringing the dose to effect; this
careful titration prevents the precipitation of severe withdrawal symptoms and return of pain. Naloxone hydrochloride has a half-life of only 1 hour (35) and a short
duration of action; therefore, close monitoring and repeated injections might be needed in the event of a morphine sulfate overdose. Prolonged monitoring is required
with opiates with a longer half-life, like methadone hydrochloride, propoxyphene, and levorphanol tartrate. It must be kept in mind that excessive drug intake is a rare
cause of encephalopathy and respiratory depression in patients with cancer on a stable dosage of opiates. In fact, one study has indicated that the majority of naloxone
hydrochloride administrations in a large cancer center were inappropriate (76) and could have been avoided if more care were taken to determine the true cause of
sedation or if the patient were simply physically stimulated.

Other relatively uncommon opioid side effects are listed in Table 3-4. It should be noted that long-term effects of chronic opiate use on intellectual function have not
been demonstrated, although acute transient cognitive effects can be seen when opioid doses are increased (77). Opioids do not mask pain from new or ongoing
tissue injury, and fears of masking medical emergencies like “acute abdomen” and myocardial infarction with opioids are unfounded.
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TABLE 3-4. SIDE EFFECTS OF OPIOID ANALGESICS

Tolerance, Physical Dependence, and Psychological Dependence

Tolerance, which implies the need to continuously increase the dose to obtain the desired effect, is a complex and incompletely understood phenomenon. However, the
overwhelming clinical experience with patients on chronic opioids indicates that when the pain is stable, tolerance to the analgesic effects of opiates does not generally
develop at the rate that would be predicted by animal studies (78). When rapid escalation of the opioid dose in cancer patients is required, this almost always means
that the pain stimulus has increased in relation to progressive disease associated with new or ongoing tissue injury (78). However, because tolerance to the different
opioid effects develops at different rates (e.qg., rapidly for respiratory depression, slower for analgesic effects, very slow if at all for constipating effects), it is usually
possible to titrate the opioid doses to appropriately balance analgesia and side effects. Cross-tolerance among different opiates is incomplete, indicating that analgesia
might develop when switching to a different strong opiate at an equianalgesic dose, but side effects may develop as well (78). Therefore, a 50% dose reduction of the
calculated equianalgesic dose and a gradual upward titration are recommended. It has been observed that true pharmacological tolerance is seen when, in the setting
of an unchanging pain stimulus, the duration of analgesia shortens (78).

Physical dependence is an altered physiologic state, produced by repeated administrations of a drug, which necessitates the continued administration of the drug to
prevent the appearance of withdrawal symptoms that are characteristic for the particular drug (31). When opiates are abruptly discontinued, often in error, the
withdrawal syndrome consists of lacrimation, rhinorrhea, restlessness, and tremors; these symptoms are usually mild and don't have the dramatic flavor of the
withdrawal syndrome seen in the chemically dependent patient. Patients who have received repeated doses of morphine sulfate daily for 1 or 2 weeks have mild and
often unrecognized withdrawal symptomatology when the drug is stopped; symptoms are delayed and even less pronounced with opioids with a long half-life like
methadone hydrochloride and levorphanol tartrate. However, if an opioid antagonist is administered, symptoms of withdrawal may appear after a single dose (31).
Appropriate counseling and a gradual taper of the opiate over a few days effectively prevents the development of a withdrawal syndrome. The inappropriate
administration of naloxone hydrochloride may precipitate profound withdrawal in patients taking chronic opioids for pain relief.

Psychological dependence—now the preferred term for addiction—is described as compulsive drug-seeking behavior and overwhelming involvement in drug
procurement and use (31). The inexperienced clinician may misinterpret the behavior of the patient with severe unrelieved pain for drug-seeking behavior because
poorly managed pain may produce many of the behaviors that physicians have come to fear in “addicted” individuals. This phenomenon is recognized by the term
pseudoaddiction (79). The rarity of psychological dependence after chronic opioid treatment has been clearly documented in several studies and reviewed in detail (80).
For example, in a study involving 11,882 patients who received at least one opioid prescription, the development of addiction occurred in only four instances (81). The
analysis of patterns of drug intake in patients with cancer suggests that chemical dependence does not occur in this population, or occurs only very rarely (82). An
exception to this rule is offered by patients with a history of chemical dependence that antedates the cancer. Exaggerated and unfounded fears of addiction should not
prevent patients from receiving opioids on a chronic basis for severe pain.



Adjuvant Analgesics in Cancer Pain Management

The adjuvant analgesics are a heterogeneous group of drugs that were marketed and approved for indications other than pain, but that may be analgesic in certain
clinical conditions or counteract adverse effects of conventional opioid and nonopioid analgesics (87). As indicated in Table 3-5, adjuvant analgesics can be grouped
into three broad categories: (a) general purpose drugs (e.g., tricyclic antidepressants); (b) drugs used in specific pain syndromes such as neuropathic, bone, or visceral
pain (e.g., anticonvulsants for neuropathic pain, radiopharmaceuticals for bone and visceral pain); and (c) drugs used to counteract opioid analgesic side effects (e.g.,
caffeine, methylphenidate hydrochloride, phenothiazine antiemetics). Adjuvant analgesic drugs usually require severalweek trials to determine their usefulness and
often do not provide complete analgesia. Patients should be educated as to these facts so as to make their compliance more likely.

TABLE 3-5. ADJUVANT ANALGESIC DRUGS USED TO TREAT CANCER-RELATED PAIN

General Purpose Adjuvant Analgesics

These drugs are used for a variety of pains, including those of musculoskeletal, neuropathic, and visceral origin, as well as chronic headache. The tricyclic
antidepressants are the most widely used in this group. They probably produce analgesia by increasing levels of norepinephrine or serotonin in the CNS and thus may
enhance the activity of endogenous pain-modulating pathways (88). Amitriptyline hydrochloride, imipramine hydrochloride, nortriptyline hydrochloride, and desipramine
hydrochloride have all been demonstrated to have some analgesic efficacy (89) in chronic pain, especially pain of neuropathic origin. The doses required to produce
analgesia are generally lower and the analgesic effect quicker (typical onset within 1 week) in comparison to antidepressant effects.

The selective serotonin reuptake inhibitors, although attended by fewer side effects than the tricyclic antidepressants, have a mixed picture as analgesics. For example,
one randomized, controlled trial using fluoxetine hydrochloride in diabetic neuropathy could not demonstrate an analgesic effect in nondepressed patients, although at
least some analgesic effect has been demonstrated for paroxetine hydrochloride in the management of painful diabetic neuropathy (90).

In general, one should start with relatively low doses of tricyclic antidepressants (especially in elderly patients) and increase the dose every 3 days. For example, a
typical regimen for amitriptyline hydrochloride calls for starting at 10 mg at bedtime, increasing to 25 mg in 3 days, then increasing by 25 mg every 3—7 days until a
dose of 75-150 mg is reached. Sequential trials of different tricyclics should be considered, especially selection of drugs in the secondary amine family (e.q.,
desipramine hydrochloride or nortriptyline hydrochloride) if the tertiary amine drugs such as amitriptyline hydrochloride are not tolerated because of adverse effects. For
this reason, some clinicians prefer initiating tricyclic antidepressant therapy with desipramine hydrochloride or nortriptyline hydrochloride. The selective serotonin
reuptake inhibitors are generally used as second- or third-line agents because the data supporting their efficacy in neuropathic pain are not as strong as those
regarding the tricyclic antidepressant family.

Methotrimeprazine is a phenothiazine compound that has analgesic activities. Analgesic studies have confirmed that 15 mg of methotrimeprazine given intramuscularly
is equipotent to 10 mg of morphine sulfate given intramuscularly (91). This drug is most useful in the setting of hospitalized patients with opioid-induced ileus because it
can provide an opioid-sparing analgesic effect. The side effect profile is the same as for other phenothiazines, and orthostatic hypotension and sedation can be
dose-limiting effects. Other limitations to its use are its relative expense and the fact that it is not available in an oral formulation in the United States. The parenteral
formulation has been used orally by mixing in juice and drinking.

Corticosteroids may enhance analgesia in a variety of situations, including metastatic bone pain, pain related to nerve compression, and pain from epidural spinal cord
compression (92). The response to corticosteroids may be rapid and dramatic. Because of the potential for serious adverse effects with prolonged use, corticosteroids
are best reserved for patients with advanced disease or for short-term use.

Marijuana has attracted renewed attention as an analgesic, antiemetic, antiglaucoma agent, and appetite stimulant. When smoked, the marijuana delivers over 60
cannabinoid compounds with known or potential pharmacological activity, although the D-9 tetrahydrocannabinoid (D-9 THC) metabolite is the most pharmacologically
active (93). This compound, D-9 THC, is also available as 2.5-mg dronabinol capsules. A controlled trial of dronabinol in doses of 2.5 mg twice daily (b.i.d.) compared
to placebo demonstrated effectiveness in increasing appetite, improving mood, and decreasing nausea in patients with acquired immunodeficiency syndrome-related
anorexia and weight loss (94).

The data regarding the efficacy of D-9 THC as an analgesic are less clear. A controlled trial comparing 10- and 20-mg oral doses to placebo and to oral doses of
codeine phosphate at 30 and 60 mg in patients with cancer pain demonstrated that only the 20-mg dose could be distinguished from placebo, although dysphoria and
delirium were quite prominent at this dose (95). There are no studies of the analgesic effect of smoked marijuana, although there are anecdotal reports of the use of
inhaled marijuana as an analgesic (96). In summary, the existing data are unclear as to whether inhaled marijuana or D-9 THC has any advantage over existing
analgesics in terms of analgesic efficacy or side effect profile.

Adjuvant Analgesic Drugs Used for Bone Pain

A more complete list of drugs useful for metastatic bone pain is given in Table 3-5. It has been shown that bisphosphonate compounds inhibit the reabsorption of bone
and reduce bone pain in lytic bone metastasis, such as is typical of breast cancer (97). Table 3-5 lists the usual dosage schedule for pamidronate disodium, perhaps
the most widely used bisphosphonate currently. A recent randomized, controlled trial in which pamidronate disodium was used in patients with stage IV breast cancer
showed that this drug reduced further skeletal complications in this disease and significantly reduced bone pain when compared to placebo controls.

Adjuvant Analgesics Used in Neuropathic Pain

Many types of pharmacological agents have been used to manage neuropathic pain, including tricyclic antidepressants, anticonvulsants, systemic local anesthetic
agents, topical anesthetic creams, capsaicin, baclofen, and clonidine. Doses of these drugs and their general indications are listed in Table 3-5. In addition, two old
drugs, ketamine and dextromethorphan hydrobromide, are being reevaluated in neuropathic pain because of their ability to inhibit N-methyl-D-aspartate (NMDA)
receptors, which have recently been shown to be important in neuropathic pain states (98).

Anticonvulsant drugs generally are used to manage pain refractory to conventional analgesic drugs and as first-line agents to treat lancinating pain of neuropathic origin
(99). Current estimates indicate that approximately 5% of anticonvulsant drug prescriptions are written for neuropathic pain. Generally, these drugs are given in the
dose ranges usually administered to treat epilepsy. Gabapentin, a g-aminobutyric acid analog, is a relatively new anticonvulsant that has received recent attention for
its use in pain, particularly pain associated with neuropathic pain, sympathetically maintained pain, or other complex regional pain syndromes (100). This drug is
relatively free of side effects, although drowsiness, dizzi- ness, and ataxia have been associated as dose-related effects.

Systematically administered local anesthetics may have a role in the management of neuropathic pain. Intravenous lidocaine is usually given as a 2-5 mg/kg dose over
20-30 minutes. Most clinicians do the infusion while monitoring blood pressure and heart rate in a monitored environment. Intravenous lidocaine often provides
dramatic relief of neuropathic pain (101); however, the analgesic effect is usually short-lived, although it may persist well beyond the duration of the infusion (101). The
efficacy of intravenous lidocaine in the management of cancer-related neuropathic pain has not been established definitively because a placebo-controlled trial could
not demonstrate a difference between lidocaine and the inactive treatment (102). Mexiletine hydrochloride, an oral analog of lidocaine, may be administered to patients



in doses of 150-600 mg/day (102).

Baclofen is a g-aminobutyric acid agonist that has been used in many neuropathic pain syndromes, most notably trigeminal neuralgia, in which it is used in combination
with carbamazepine when this condition is refractory to carbamazepine alone (103). There is a wide range of effective oral doses, staring at 5 mg b.i.d. up to 150
mg/day.

Epidural clonidine may be effective in selected patients with cancer pain, particularly for neuropathic pain. In one study, 85 cancer patients were titrated to pain relief on
epidural morphine sulfate and then randomized to receive epidural clonidine (30 mg/hour) or placebo, with either group receiving epidural morphine sulfate rescue
doses as needed. Analgesia was reestablished in 45% of the epidural clonidine group, but only 21% of the placebo group, and was more likely to occur when a
neuropathic pain mechanism was the predominant pain (104). Hypotension occurred as a serious complication in only two patients on epidural clonidine.

As already mentioned, activation of the NMDA receptor by endogenous ligands, such as the excitatory amino acids, glutamate, and aspartate, promotes pain and
hyperalgesia after experimental peripheral nerve injury, and blockade of this receptor by drugs such as dextromethorphan hydrobromide relieves pain (105). Ketamine
and dextromethorphan hydrobromide are competitive NMDA receptor antagonists and produce analgesia in neuropathic pain (98). Ketamine blocks NMDA receptors
and produces analgesia in doses much lower than those needed to produce anesthesia, and is typically given by continuous infusion at 0.1-1.5 mg/kg/hour. The
infusion can be repeated as needed. Dextromethorphan hydrobromide is an antitussive and is present in many cough syrup formulations. It also can be given as a
single entity in a slow-release preparation known as Delsym, in doses ranging from 15 mg to 500 mg b.i.d. Better controlled trials of these agents are required to
determine the ultimate usefulness of ketamine and dextromethorphan hydrobromide as NMDA receptor blockers in neuropathic pain. Side effects common to these
agents include sedation (ketamine and dextromethorphan hydrobromide) and delirium (ketamine).

Adjuvant Analgesics Used for Visceral Pain

Several drugs useful for visceral pain are listed in Table 3-5. Octreotide acetate, a synthetic analog of somatostatin, can be given intrathecally to produce analgesia but
has also been administered as a subcutaneous infusion to manage nausea, vomiting, and diarrhea associated with malignant bowel obstruction (106).

Adjuvant Analgesic Drugs to Counteract

Opioid-Induced Side Effects Psychostimulants such as caffeine (107), methylphenidate hydrochloride, pemoline, and dextroamphetamine also have a place in cancer
pain treatment (Table 3-5). Methylphenidate hydrochloride has been shown to enhance the analgesic effect of opioid drugs and to decrease the sedation associated
with opioid use (108).

SUMMARY

Currently available pain management techniques make adequate pain control a realistic and achievable goal for virtually all patients with cancer. A thorough evaluation
of the pain complaint to establish a pain diagnosis is the key to successful management. Special attention should be paid to those pain syndromes potentially
responsive to primary antineoplastic treatment so that such treatment can be initiated in a timely manner when appropriate.

Individualized pharmacotherapy is the cornerstone of cancer pain management, and usually requires the use of opioid analgesics, often in combination with nonopioid
analgesics and adjuvant medications. Opioids should be administered on a scheduled basis with the dose titrated to achieve a balance between pain control and
adverse side effects. The risk of addiction in the cancer patient with pain is negligible and should not discourage the appropriate use of this highly effective class of
analgesics.

In a minority of patients, cancer pain cannot be adequately controlled by systematically administered analgesics, often because of intractable dose-limiting side effects.
For these patients, interventional approaches should be considered, including either anesthetic or neurosurgical procedures. Appropriate patient selection is critical to
maximizing the success of these procedures. Optimal pain management in the patient with cancer requires individualization of treatment and the integration of pain
management approaches.

Many factors affect the pain experience, including physical, psychosocial, and emotional influences. Conversely, uncontrolled pain may have a disastrous impact on all
aspects of patient function and quality of life. Adequate pain management, ideally in a multidisciplinary setting, should therefore be viewed as a high priority for all
patients with cancer.
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Analgesic drugs can be divided into three categories: opioid, nonopioid, and adjuvant analgesics. The term nonopioid analgesic is conventionally applied to
acetaminophen (paracetamol), all of the nonsteroidal anti-inflammatory drugs (NSAIDs), and several other compounds, such as dipyrone. The term adjuvant analgesic
refers to any drug that has a primary indication other than pain, but is known to be analgesic in specific circumstances.

NONOPIOID ANALGESICS

The NSAIDs constitute a very diverse group of drugs (Table 4-1), all of which inhibit the enzyme cyclooxygenase and thereby reduce the synthesis of prostaglandins.
As recommended in the “analgesic ladder” approach to the management of cancer pain (1), these drugs may be used alone for mild to moderate pain, or may be
combined with opioid and adjuvant analgesics during the treatment of more severe pain.

TABLE 4-1. NONSTEROIDAL ANTI-INFLAMMATORY DRUGS

Clinical Pharmacology of Nonsteroidal Anti-Inflammatory Drugs

Cyclooxygenase has two isoforms: the constitutive variety known as cyclooxygenase-1 (COX-1) and an inducible variety known as cyclooxygenase-2 (COX-2)(2,3).
COX-1 is involved in the normal physiology of the stomach, kidney, platelets, and, presumably, other organs and tissues as well. Although COX-2 appears to be
constitutive in limited tissues (e.qg., brain and kidney), it is largely produced in response to injury and, as such, is a key element in the inflammatory cascade.

As a result of this pharmacology, it has been recognized for some time that preferential inhibition of COX-2 might lead to a relatively improved toxicity profile without
loss of anti-inflammatory or analgesic effects (4). As expected, studies of selective COX-2 inhibitors have provided strong evidence of a relatively reduced risk of
gastrointestinal toxicity and no effect on platelet function (5,6). There is, however, no evidence of improved renal toxicity from these drugs.

At the present time, the selective COX-2 inhibitors include celecoxib, rofecoxib, valdecoxib, and meloxicam (at lower doses). Other compounds are in development and
are likely to enter the marketplace. All other NSAIDs are nonselective inhibitors of both COX-1 and COX-2. There are, however, very large differences in the degree to
which these drugs inhibit the two isoforms, and to some extent, these differences may account for the variation in risk of gastrointestinal toxicity identified in
epidemiological surveys (7).

All NSAIDs are both analgesic and anti-inflammatory. In contrast to acetaminophen (paracetamol), the mechanism of which presumably involves inhibition of COX in
the central nervous system, NSAIDs inhibit both central and peripheral COX (8). The central effects of the NSAIDs presumably account for some of the observed
disparity between the anti-inflammatory and analgesic potencies of some of the drugs in this class (9).

The NSAIDs produce dosedependent analgesic effects, and have dose—response relationships characterized by a minimal effective dose and a ceiling dose for
analgesia. Doses higher than the ceiling do not provide additional analgesia, but appear to increase the risk of toxicity. There is large individual variation in the minimal
effective dose, toxic dose, ceiling dose, and the recommended therapeutic doses for each drug. Because the recommended doses have been extrapolated from
dose-ranging studies in relatively healthy populations, they should be viewed as broad guidelines rather than as absolute requirements, particularly in the medically ill
and the elderly. To enhance the safety of long-term NSAID therapy, dose escalation from a relatively low initial dose is appropriate.

There is great variability in response to NSAIDs. Although there are few empirical data, clinical observations suggest that these drugs have relatively better efficacy in
pain related to bone injury and inflammatory processes, and relatively poorer efficacy in neuropathic pain. Notwithstanding, there is no evidence that some types of
pain are wholly unresponsive to these drugs.

There is also large intraindividual variability in the response to the different NSAIDs. Although the reason for this is not understood, it suggests the potential utility of
sequential trials in those who do not respond initially to treatment.

NSAIDs have well-defined toxicities. The most important risk of the nonselective COX inhibitors is gastroduodenopathy, which affects approximately 10% of patients
treated overall; ulcers occur in approximately 2% (10). As noted, this risk is substantially reduced, but not eliminated, during treatment with the COX-2 selective drugs
(4-6). Nausea and abdominal pain are poor predictors of serious NSAID-related toxicity. As many as two-thirds of patients being treated with NSAIDS experience no
symptoms before hemorrhage or perforation. Among the factors that have been associated with an increased risk of ulceration are advanced age, the use of higher
NSAID doses, concomitant administration of a corticosteroid, and a history of either ulcer disease or previous gastrointestinal complications from NSAIDs (10,11).
Heavy alcohol or cigarette consumption may also increase risk. The bacterium Helicobacter pylori also has been implicated as a factor in NSAID-related gastropathy



(12).

The risk of NSAID-induced ulcer disease can be reduced by coadministration of other drugs (13). For example, misoprostol, a prostaglandin analog, reduces the
incidence of NSAID-induced gastric ulcers without reversing anti-inflammatory and analgesic effects (14). The cost of long-term therapy, as well as its tendency to
produce diarrhea and abdominal bloating, limit the use of this drug. Several studies have confirmed that coadministration of a proton pump inhibitor, such as
omeprazole, can reduce the risk of NSAID-induced gastric and duodenal ulcers (15), and although studies of H, blockers have not been uniformly favorable, there is

evidence that these drugs can also be beneficial. One such study indicates that higher-dose (40 mg per day), but not lower-dose, famotidine is effective (16),
suggesting that the dose of these drugs may need to be relatively high to reduce the risk of NSAID-induced ulcer formation.

Other agents, such as antacids and sucralfate, have never been shown to reduce NSAID risk. These therapies can be used to blunt disturbing symptoms, such as
pyrosis, but should not be coadministered for ulcer prophylaxis unless patients are not candidates for therapy with misoprostol, a proton pump inhibitor, or an H,

inhibitor.

Acetaminophen (paracetamol) and the NSAIDs, including the selective COX-2 inhibitors, can cause serious renal toxicity. These drugs must therefore be used
cautiously in patients who have clinically evident renal disease, or who are likely to have subclinical disease as a result of advanced age, prior nephrotoxic therapy
(e.q., platinum-based chemotherapy), or underlying disease (e.q., diabetes or sickle cell disease) known to place the microcirculation at risk of compromise. NSAIDs
also are associated with fluid overload, which may occur in the absence of renal insufficiency and contribute to edema or other major complications such as congestive
heart failure (17).

NSAID-induced inhibition of platelet aggregation may cause a clinically significant bleeding diathesis. A single dose of aspirin irreversibly alters exposed platelets and
can double the bleeding time for up to 1 week. The effect of other NSAIDs on platelet function is reversible, and these drugs prolong bleeding time only when
circulating in the plasma. Acetaminophen and the selective COX-2 inhibitors do not affect bleeding time. The nonacetylated salicylates, such as choline magnesium
trisalicylate and salsalate, are believed to have minimal platelet effects and also presumably pose less risk.

A secondary analysis of a controlled trial of rofecoxib raised concern about excess risk of cardiovascular events associated with selective COX-2 inhibition (18).
However, a combined analysis of controlled trials has not confirmed this risk (19), and suggests instead that the difference in cardiac events between those treated with
the COX-2 selective and the nonselective COX inhibitors is more likely due to a relatively reduced risk among the latter group.

Patients occasionally develop dizziness, confusion, or headache during NSAID therapy. Headache appears to be relatively more frequent during treatment with
indomethacin than with other NSAIDs. Dizziness and confusion appear to be more common in the elderly, and patients rarely develop a delirium after NSAID treatment.

Nonsteroidal Anti-Inflammatory Drug Administration

In the medically frail, the need to avoid a gastrointestinal complication may be sufficient to justify the first-line use of a relatively selective COX-2 inhibitor, such as
celecoxib, rofecoxib, or meloxicam. If the costs of these drugs are prohibitive or they are unavailable, the use of a relatively safe nonselective NSAID, perhaps
combined with a gastroprotective drug, may be appropriate. Although pharmacoeconomic modeling suggests that COX-2 selective drugs may be relatively cost
beneficial, particularly in the medically ill (19), further empirical studies are needed to confirm this. Indeed, there have been no clinical trials of the COX-2 selective
inhibitors in the medically ill, and the degree to which the use of these drugs improves outcomes remains speculative.

Regardless of the drug selected, it is prudent in those with serious medical illness to consider initiating NSAID therapy at a relatively low dose and then to gradually
increase the dose based on response. In patients who are less frail, conventional starting doses can be used as initial therapy. Those with acute, relatively severe pain
should be considered for an initial loading dose of 1-2 times the conventional starting dose.

If dose titration is attempted, patients must be carefully monitored between dose changes. Although several weeks may be needed to produce maximal effects, the
likelihood of benefit from a dose change can usually be judged within 1-2 weeks. The occurrence of increased analgesia after a dose change suggests that the patient
is below the ceiling dose for the drug. If analgesia is not adequate in this setting, the dose can be increased further unless side effects occur or the dose has reached
the conventionally accepted maximum. This maximum dose is usually 1-2 times the recommended starting dose. If a dose increment does not yield greater analgesia,
the ceiling dose presumably has been reached and further dose increases are not justified. If a satisfactory balance between analgesia and side effects cannot be
attained at a dose below the maximal safe dose, the drug should be discontinued, and an alternative NSAID should be considered.

Long-term NSAID therapy usually should be accompanied by regular monitoring for common adverse effects. This may include screening for occult fecal blood and
tracking hemoglobin, renal function, and hepatic function. Patients who are predisposed to adverse effects and those who are receiving relatively high doses should be
monitored every few months; others may be monitored less frequently.

ADJUVANT ANALGESICS

The term “adjuvant analgesic” can apply to numerous drugs in a variety of classes (Table 4-2) (20). In populations with serious medical illness, these medications
usually are considered after opioid therapy has been optimized. This conventional practice derives from the observation that opioid drugs generally are more reliable
and have a more predictable side effect profile. Although first-line use of an adjuvant analgesic sometimes is pursued when patients have a marked predisposition to
opioid toxicity, or a type of pain that experience suggests may be relatively more responsive to the adjuvant (e.q., first-line treatment of lancinating neuralgias with an
anticonvulsant), these occurrences are relatively uncommon in the medically ill. Typically, the adjuvant analgesics are administered to those patients whose pain has
responded poorly to optimal opioid therapy.

TABLE 4-2. ADJUVANT ANALGESICS

To administer an adjuvant analgesic appropriately, the clinician should be familiar with the approved indications, unapproved indications accepted in medical practice,
likely side effects, potential serious adverse reactions, usual time—action relationship, pharmacokinetics, and specific dosing guidelines for pain. Very few of the
adjuvant analgesics have been studied in the medically ill, and the information used to develop dosing guidelines usually is extrapolated from other patient populations.
The existence of large inter-individual and intraindividual variability in the response to all adjuvant analgesics suggests that sequential therapeutic trials often are
needed to identify the most useful drug. A patient's response to other drugs, including those in the same class, does not reliably predict the outcome of a therapeutic
trial.

Some classes of adjuvant analgesics have been studied in a variety of pain syndromes and are best considered multipurpose analgesics. These include the
corticosteroids, the antidepressants, the a,-adrenergic agonists, and a variety of topical therapies. With the exception of the corticosteroids, however, this designation

as multipurpose analgesics has limited resonance in the medically ill because of the widespread use of opioid therapy. Although the antidepressants, the a,-adrenergic

agonists, and topical therapies potentially could be used for all types of pain, they are typically administered to those who have not responded adequately to opioid
therapy. Of the latter group, patients with refractory neuropathic pain usually are the targets for therapeutic trials with these agents.



CORTICOSTEROIDS

In the cancer population, corticosteroids have been shown to improve pain and appetite, diminish nausea and malaise, and increase patients' overall quality of life
(21,22 and 23). They are commonly used to treat refractory neuropathic pain, bone pain, pain associated with capsular expansion or duct obstruction, pain from ascites
or bowel obstruction, pain caused by lymphedema, and headache caused by increased intracranial pressure (21,23,24,25 and 27). Although the data suggest a
relatively high likelihood of favorable outcomes during treatment with these drugs, most studies are uncontrolled, and there has been no evaluation of drug-selective
differences, dose—-response relationships, predictors of efficacy, or the durability of favorable effects.

The analgesic effects of corticosteroids likely result from a variety of mechanisms. They are anti-inflammatory and may reduce mass effect caused by edema or inhibit
the release of inflammatory mediators that sensitize or activate primary afferent nerves. They also may have direct actions on injured neurons (28). If positive mood
effects occur, these may augment analgesic effects, as well as increase a sense of well-being.

The risk of adverse effects associated with corticosteroid therapy increases with both the dose and duration of therapy. Long-term administration is usually considered
only for patients with advanced disease whose limited life expectancy and overriding need for symptom control justify the risk. In this context, surveys of low-dose
corticosteroid therapy indicate that the risk of serious adverse effects is low (24,26). The most common adverse effects are oral candidiasis and myopathy. Potential
serious adverse effects include increased risk of infection, diabetes, fluid overload (ranging from peripheral edema to congestive heart failure), cushingoid habitus,
increased risk of skin breakdown, and neuropsychiatric syndromes (ranging from mild dysphoria or mental clouding to severe anxiety, depression, or even psychosis).

Most corticosteroid therapy involves long-term administration of relatively low doses. This may involve treatment with prednisone (5—10 mq) or dexamethasone (1-2
mg) once or twice daily. Treatment is continued as long as potential benefits appear to outweigh adverse effects. Dose escalation for worsening symptoms is
appropriate if benefits decline with progressive disease, particularly at the end of life.

Another approach to corticosteroid therapy is appropriate for selected patients with severe pain. The usual setting is characterized by rapidly worsening pain related to
nerve injury, bony lesion, or duct obstruction that has failed to respond promptly to an opioid. The regimen often begins with dexamethasone, 100 mg intravenously,
followed by 96 mg daily in four divided doses. The dose is gradually tapered over weeks as an alternative analgesic approach is implemented, such as radiation
therapy or neural blockade.

ADJUVANT ANALGESICS USED FOR NEUROPATHIC PAIN

Many adjuvant analgesics are primarily used in medically ill populations for the treatment of neuropathic pain that has not responded adequately to opioid therapy. Drug
selection usually reflects the clinician's best judgment about the risks associated with the therapy, the likelihood of analgesia, and the possibility of secondary beneficial
effects on symptoms other than pain.

Neuropathic pain is perhaps the most common target of adjuvant analgesic therapy. At the present time, gabapentin is the most common adjuvant analgesic used for
neuropathic pain. This drug is an anticonvulsant with an obscure primary mechanism of action and proven efficacy in different neuropathic pain syndromes (29,30 and
31). Favorable effects and good tolerability have been demonstrated in a series of patients with cancer-related neuropathic pain (32). It has an acceptable adverse
effect profile, is not metabolized in the liver, and has no known drug-drug interactions. Treatment usually starts with 100300 mg per day, and dose titration usually
continues until benefit occurs, side effects supervene, or the total daily dose is at least 3600 mg per day. The rate of titration is usually determined by the severity of the
pain and the development of side effects. Dose increments can occur daily or every other day, or be instituted much more gradually. The dose at which response
occurs is highly variable. Some patients respond favorably (or conversely, develop treatment-limiting side effects) at 600 mg per day in divided doses, whereas others
do not reach a maximal response until the dose is increased to 6000 mg per day or higher.

Numerous other drugs may be effective for neuropathic pain. Patients who have not responded well to gabapentin, or lack access to this drug, are usually offered an
antidepressant, an alternative anticonvulsant, or a corticosteroid. Other drug classes are tried in refractory cases.

Antidepressants

The analgesic efficacy of antidepressant medications has been well established (31,33). This analgesia is believed to result from their actions on endogenous
monoaminergic pain-modulating systems, particularly those that use norepinephrine or serotonin. Although the positive mood effects of these agents may be beneficial,
they are not required for analgesic efficacy. As noted, the broad range of pain syndromes that may respond and the analgesic response of patients without mood
disorders suggest that these drugs could be categorized as multipurpose analgesics. Unfortunately, there are almost no controlled trials in populations with serious
medical illness.

There is an extensive body of evidence-based data supporting the analgesic efficacy of the tricyclic antidepressants (TCAS) (31,33,34,35,36 and 37). Both the tertiary
amine TCAs, such as amitriptyline hydrochloride, doxepin hydrochloride, imipramine hydrochloride, and clomipramine hydrochloride, and the secondary amine
compounds, such as desipramine hydrochloride and nortriptyline hydrochloride, are analgesic. The evidence is strongest for amitriptyline hydrochloride.

In contrast to the TCASs, there are very few controlled trials of the selective serotonin reuptake inhibitors (SSRISs) or the selective serotonin and norepinephrine reuptake
inhibitors. There are also few trials of other nontricyclic compounds, such as maprotiline hydrochloride or bupropion hydrochloride. There is evidence to support the
analgesic effects of some of these drugs, such as the SSRI paroxetine hydrochloride (38), maprotiline hydrochloride (39), and bupropion hydrochloride (40). Anecdotal
reports of some of the others, such as venlafaxine hydrochloride, also have been favorable. There are very few comparative trials of the antidepressants. Those extant
have generally indicated that the tertiary tricyclic drugs are the most likely to yield analgesia (36).

The available evidence suggests that the antidepressant drugs can relieve both continuous and paroxysmal neuropathic pains (35,36). Extensive clinical experience
supports greater utility in continuous pain. At this time, therefore, the usual practice is to consider other categories of adjuvant analgesics first for lancinating or
paroxysmal neuropathic pains (see the section Anticonvulsants and Related Drugs)

On the basis of the available evidence, it is reasonable to select a TCA first if pain is the target symptom. As noted, amitriptyline is the best studied TCA, but the
anticholinergic, sedative, or hypotensive effects of this drug may relatively contraindicate it in the medically ill. If so, a trial with a secondary amine TCA, desipramine
hydrochloride or nortriptyline hydrochloride, is appropriate given the better side effect profile of this class. If the tricyclics are not tolerated, a trial of an SSRI (e.g.,
paroxetine hydrochloride) or one of the other established analgesics should be considered.

It is prudent to initiate antidepressant therapy at relatively low doses, regardless of the drug class. The TCAs are most safely begun at 10—-25 mg at night. The dose
should be increased every few days by the size of the starting dose. Studies of the TCAs indicate that analgesic effects usually occur within 4 to 7 days after achieving
an effective daily dose, which is typically in the range of 50—-150 mg for amitriptyline hydrochloride and desipramine hydrochloride. Doses should be increased further if
neither analgesia nor intolerable side effects occur, or if pain is complicated by depression.

Although there are no data correlating specific plasma drug concentrations with effective analgesia, measurement of TCA plasma drug concentration can be a useful
therapeutic guide. If adherence to therapy is good, a relatively low concentration (compared to the reference antidepressant range) suggests poor absorption or rapid
metabolism of the drug. In the absence of side effects, such a finding warrants dose escalation regardless of the administered dose. Conversely, dose escalation
usually is not attempted if the plasma concentration equals or exceeds the upper limit of the range for antidepressant efficacy. Monitoring of the TCAs with an
electrocardiogram is also prudent as higher doses are reached, given the association between these drugs and atrioventricular conduction disorders.

An antidepressant should be discontinued if unsatisfactory side effects occur despite appropriate dose escalation. After a few weeks of treatment, it is prudent to taper
the dose gradually before treatment is terminated to reduce the risk of withdrawal phenomena, such as insomnia or mood change.

Similar to antidepressant effects, the analgesic effects produced by the different antidepressant drugs can vary remarkably in the individual patient. This observation is
true even among drugs in the same subclass, such as the tertiary tricyclic compounds. As a result, the failure of one antidepressant drug does not portend the failure of
others, and patients should be considered for other antidepressant trials if treatment is not beneficial.

Anticonvulsants and Related Drugs

Numerous anticonvulsant drugs other than gabapentin have been evaluated as treatments for neuropathic pain (31,41,42). Based on several decades of clinical
experience, the commercial success of gabapentin, and a slowly growing evidence base, these drugs are now often considered first for neuropathic pain that is



paroxysmal or lancinating in quality, and, along with the antidepressants, are among the first-line treatments for neuropathic pains of other types.

Many of the older anticonvulsant drugs have longstanding use in pain management. These include carbamazepine, phenytoin, divalproex sodium, and clonazepam
(41,42). Clinical experience is most extensive with carbamazepine, but this drug's utility may be lessened by its potential to produce bone marrow suppression,
particularly leukopenia. Phenytoin and divalproex sodium can be initiated with loading doses, which may be favorable in the setting of very severe pain. Clonazepam, a
benzodiazepine, has anxiolytic and hypnotic effects that may address other problems in the medically ill.

All of the newer anticonvulsants, including lamotrigine, topiramate, tiagabine hydrochloride, oxcarbazepine, pregabalin, zonisamide, and levetiracetam, are used
empirically in the treatment of refractory neuropathic pain. The evidence of analgesic efficacy is strongest for lamotrigine (43). However, this drug requires a relatively
slow initial dose titration period to reduce the likelihood of cutaneous hypersensitivity, which may limit its utility among those with advanced illness. A trial of felbamate
should be considered only in extreme cases because of its potential for life-threatening aplastic anemia.

All anticonvulsants are administered using the dosing schedules typically employed for seizures. Plasma concentrations of carbamazepine, phenytoin, and valproate
sodium can be monitored to ensure that maximum anticonvulsant doses have been reached if pain relief does not occur with routine dose escalation.

Like other adjuvant analgesics, anticonvulsant agents are characterized by large interindividual and intraindividual variability in analgesic responses. Sequential trials
may be necessary to identify the most useful agent.

Several nonanticonvulsants also have been evaluated in patients with paroxysmal neuropathic pain, and historically have been considered together with the
anticonvulsants for this reason. Both the gamma-aminobutyric acid agonist baclofen (44) and the neuroleptic pimozide (45) have been shown to be effective in treating
trigeminal neuralgia. Whereas the side effect profile of pimozide has limited its applications, baclofen has attained widespread acceptance as a useful drug for all types
of neuropathic pain. It has not been studied in syndromes other than trigeminal neuralgia, however, and has not been specifically evaluated in populations with serious
illness. Nonetheless, the favorable anecdotal experience suggests that a trial may be considered for patients with any type of neuropathic pain. The therapeutic dose
appears to vary widely, ranging from 30 mg to more than 200 mg/d. Gradual dose escalation from a low initial dose reduces the risk of side effects. Serious withdrawal
phenomena can occur after abrupt discontinuation of this drug, and tapering of the dose is necessary if treatment has been in place for more than a few days.

Oral Local Anesthetics

Systemic administration of local anesthetics may produce analgesia in a variety of pain syndromes, including neuropathic pain. In controlled clinical trials, these drugs
have been shown to be effective in treating both continuous and paroxysmal pains (46,47). Brief intravenous local anesthetic infusions also are analgesic (48).

There is limited experience in the use of these drugs for neuropathic pain in the medically ill (49). Accordingly, they are generally considered second-line analgesic
agents for neuropathic pains that have not responded to one or more trials of the anticonvulsant and antidepressant analgesics.

In the United States, mexiletine hydrochloride has been the most frequently used oral local anesthetic for the treatment of pain. This preference is not based on
comparative trials with other local anesthetics, such as tocainide hydrochloride or flecainide acetate. The latter drugs are also used for this indication, and regional
preferences based on anecdotal experience appear to determine the drug selected. Mexiletine hydrochloride may have a relatively wider therapeutic index and the
decreased incidence of cardiac and neurological toxicity, and this may justify its use in the medically ill.

All the local anesthetics are sodium channel blockers and can cause clinically significant cardiac dysrhythmias. These drugs should be used cautiously in patients with
cardiac disease (previous myocardial infarction, symptomatic coronary artery disease, or dysrhythmia), and the electrocardiogram should be monitored as doses are
increased.

Although the mexiletine hydrochloride plasma concentration—response relationship has not been defined in terms of analgesia, measurement of the plasma level can
be informative in a manner similar to drug concentration monitoring during a TCA trial. Gastrointestinal toxicity (usually nausea) and central nervous system side effects
(usually dizziness) often are dose limiting, and may require a change to an alternative therapy.

Brief intravenous local anesthetic infusion can produce pain relief that outlasts the period of measurable drug concentration by a prolonged period. Some patients who
have not been responsive to oral therapy appear to respond to infusions, although this is anecdotal. More important, an intravenous local anesthetic infusion may be a
useful approach to rapidly manage severe, opioid-unresponsive neuropathic pain. Although there are very limited data suggesting that the response to a brief infusion
predicts the effects of oral local anesthetic therapy (50), the use of infusion to guide decisions about oral therapy is not yet justified.

The largest clinical experience with local anesthetic infusions involves lidocaine. This drug is usually administered at a dose range of 2—5 mg/kg over 20—-30 minutes.
This dose range has not been systematically evaluated in the medically ill, and safety considerations warrant a relatively low initial dose. Given empirical data that
indicate dose-dependent effects and a possible “threshold” dose (51,52), the decision to initiate therapy with a modest lidocaine dose should be accompanied by a
willingness to repeat the infusion one or more times at progressively higher doses, if neither beneficial effects nor side effects occur.

Topical Therapies

Topical analgesic therapies can benefit medically ill patients with chronic pain by providing pain relief that complements a systemic analgesic regimen with limited risk
of additional systemic side effects. The role of topical therapies in pain management is evolving as clinical trials and anecdotal experience expands (53).

Topical local anesthetics have been used empirically for all types of neuropathic pain. Additionally, these formulations may have a role to play in the treatment of pains
sustained by injury to skin or subcutaneous tissues.

Cutaneous anesthesia can be produced by topical application of local anesthetics, such as EMLA (eutectic mixture of local anesthetics) (54) or high-concentration
lidocaine (55). EMLA is the only commercially available topical local anesthetic formulation that can produce dense cutaneous anesthesia. Although this phenomenon
may offer a theoretical advantage, cutaneous anesthesia may not be needed to yield analgesic effects in patients with neuropathic pain, and alternative local anesthetic
creams or gels may be useful.

A lidocaine-impregnated patch has been developed and is approved in the United States for the treatment of postherpetic neuralgia (56). This formulation has been
well accepted by patients and is now used for all types of neuropathic pain (57).

Comparative trials of the various topical local anesthetics have not been performed. Given the cost of EMLA, it is reasonable to consider a trial of this formulation after
an initial trial of the lidocaine patch or a 5% lidocaine cream. The patch has been approved with instructions to apply it 12 hours per day. Anecdotal experience
suggests that some patients have a better outcome with 24-hour administration. The dosing method and frequency for creams and gels are empiric. If simple
application is not effective, an effort should be made to apply these formulations under an occlusive dressing.

There is substantial evidence that topical NSAIDs can be effective for soft tissue pain and perhaps joint pain (58). A trial of a formulation containing diclofenac,
ketoprofen, or another NSAID is reasonable when pain is related to chronic soft tissue injury. Although there is no evidence that these formulations are useful for
neuropathic pain, an NSAID is sometimes added to a compounded multidrug formulation for refractory cases, based on anecdotal experience.

Patients with neuropathic pain resulting from peripheral nerve injury can also be considered for a trial of topical capsaicin, a compound that depletes peptides in small
primary afferent neurons, including those that mediate nociceptive transmission (e.g., substance P). Although efficacy in treating neuropathic pain has been suggested
in both open-label and controlled studies (59,60 and 61), clinical experience has been mixed. A therapeutic trial of the high-concentration formulation (0.075%) is
reasonable in patients with neuropathic pain presumed to have a strong peripheral input. An adequate trial is generally believed to require three to four applications
daily for 3—4 weeks. Some patients experience burning, which may disappear over time or remit with the use of an oral analgesic, cutaneous application of lidocaine
5% ointment, or use of the lowerconcentration formulation (0.05%).

There is limited evidence that topical capsaicin may be effective for painful arthropathy affecting small joints (62). An empirical trial for this type of pain may be
implemented like those for neuropathic pain. Capsaicin dissolved in a lozenge also has been suggested as a novel approach to pain related to mucositis (63). This
observation has yet to be confirmed.

Other drugs are now being used topically, most with limited proof of efficacy. A trial of a TCA, such as doxepin hydrochloride, gains support from a controlled clinical
trial in neuropathic pain (64). There are favorable anecdotal reports of topical opioids for pain associated with a variety of lesions (65,66). The effectiveness of this



approach remains to be confirmed. A variety of other drugs have been compounded and tried empirically as topical therapy, including ketamine and gabapentin. There
have been limited favorable anecdotal observations, and further studies of these approaches are needed.

a,-Adrenergic Agonists

The a,-adrenergic agonists, including clonidine hydrochloride and tizanidine hydrochloride, have established analgesic efficacy in a variety of pain syndromes (67,68).
Like the antidepressants, these drugs are nonspecific analgesics typically used as adjuvant analgesics for neuropathic pain in populations with serious medical illness.

The efficacy of clonidine hydrochloride in neuropathic pain has been suggested by controlled trials of transdermally administered drug in patients with painful diabetic
neuropathy (67) and a controlled study of epidurally administered clonidine hydrochloride in cancer pain (69). The transdermal trial demonstrated that only
approximately one-fourth of patients report any significant analgesic effect. The epidural trial revealed relatively better efficacy for neuropathic pain than pain of other
types. Although tizanidine hydrochloride relieves experimental neuropathic pain in animal models (70), and anecdotal experience has been favorable, there have been
no controlled trials in clinical neuropathic pain.

A systemic trial of an a,-adrenergic agonist for neuropathic pain is usually considered after trials of other adjuvant analgesics have failed. There have been no
comparative trials, and drug selection is empirical. The most common side effects of the a,-adrenergic agonists are somnolence and xerostomia, and the most serious

risk is hypotension. Tizanidine hydrochloride may be less likely to produce a change in blood pressure, and for this reason, may be preferred in populations with
serious medical illness. Regardless of the drug, treatment typically begins with a very low dose, which is followed by gradual dose escalation until analgesia occurs or
treatmentlimiting toxicity supervenes.

N-Methyl-D-Aspartate-Receptor Antagonists

Preclinical studies during the last decade have established that binding of the excitatory amino acid glutamate at various subunits of the N-methyl-D-aspartate (NMDA)
receptor is involved in the mechanisms that may underlie some neuropathic pains and the mechanisms involved with the development of opioid tolerance (71,72). On
the basis of these findings, NMDA-receptor antagonists have undergone intensive investigation as potential analgesics. Results have been mixed, but the hope
remains that drugs that interact with this receptor will become useful in the treatment of refractory pain.

Three NMDA antagonists are commercially available in the United States: the dissociative anesthetic ketamine, the antitussive dextromethorphan hydrobromide, and
the antiviral amantadine hydrochloride. Intravenous and oral ketamine has been shown to be analgesic in both controlled trials and case reports (73,74,74,75,76 and
77). The side effect profile of this drug, which includes mental clouding, mood changes, nightmares, and delirium, is troublesome, and its relatively narrow therapeutic
window suggests that future use is likely to be limited. It has been administered in cases of severe refractory pain, either as an infusion at subanesthetic doses or
orally. The infusion typically is initiated at a dose as low as 0.1-1.5 mg/kg/h, then gradually increased. Coadministration of a benzodiazepine or neuroleptic may be
used to reduce the likelihood of adverse effects.

In a controlled trial, dextromethorphan hydrobromide was analgesic for the pain of diabetic neuropathy but not postherpetic neuralgia (78). This effect was associated
with a relatively high mean dose of approximately 350 mg/d. Other controlled studies suggest that a 1:1 combination of dextromethorphan hydrobromide and morphine
sulfate increases the analgesic effects produced by the morphine sulfate alone (79). The difference in potency suggested in these studies may relate to the effect of
tolerance reversal in contributing to the analgesia produced when the drug is added to an opioid regimen. Although these studies together suggest that
dextromethorphan hydrobromide may be a useful analgesic or coanalgesic, clinical experience continues to be very limited, and the utility of the drug in practice
remains ill defined. A trial of dextromethorphan hydrobromide may be initiated using a commercially available antitussive that contains neither alcohol nor guaifenesin.
The starting dose, which can be as high as 120-240 mg/d in three to four divided doses, can be increased gradually. Doses higher than 1 g have been administered
safely, at least for the short term.

A single dose controlled trial of amantadine hydrochloride demonstrated that this drug can have analgesic effects in cancer-related neuropathic pain (80). Additional
experience with chronic administration is needed to determine whether the drug can play a role in medically ill patients with opioid-refractory pain.

Magnesium also interacts with the NMDA receptor. Increased local concentration of this ion inhibits the receptor in a manner similar to competitive antagonists (81).
There have been some anecdotal observations suggesting that magnesium infusion may be useful in chronic opioid unresponsive neuropathic pain (82). Further
evaluation of this observation is warranted.

Neuroleptics

As described previously, pimozide may be analgesic in patients with lancinating or paroxysmal pains (45). Other neuroleptics, such as fluphenazine and haloperidol,
have been administered for other types of neuropathic pain. The supporting data are very meager, however, and given the potential for side effects, the use of these
drugs is best limited to the treatment of delirium. Although methotrimeprazine, a phenothiazine neuroleptic, has established analgesic effects and did at one time play a
role in analgesic management at the end of life, it is no longer commercially available in the United States. There is no evidence at this time that any of the newer
atypical neuroleptics have analgesic effects.

Benzodiazepines

The anticonvulsant clonazepam often is used to treat paroxysmal neuropathic pains. Although a survey of patients with mixed types of cancer-related neuropathic pains
suggested that alprazolam also may have analgesic effects (83), the use of this drug is still focused on the management of anxiety. Patients with pain commonly
experience both anxiety and muscle spasms, phenomena that may exacerbate the intensity of pain and respond well to benzodiazepines, such as diazepam. It may be
useful, therefore, to try a benzodiazepine if these comorbidities are noted, even if the primary goal of treatment is pain control.

Calcitonin-Salmon

Two controlled trials, one in patients with reflex sympathetic dystrophy (84) and the other in patients with acute phantom pain (85), have suggested that
calcitoninsalmon may be effective in neuropathic pain. Its mechanism of action in these conditions is not understood, and additional trials are needed to confirm benefit.
Nonetheless, the favorable side effect profile of this drug and the convenience of the available intranasal formulation may justify a therapeutic trial in patients with
refractory neuropathic pain. The usual starting dose is 200 IU/d, which may be increased several times to clarify the pain response.

DRUGS FOR COMPLEX REGIONAL PAIN SYNDROME

Complex regional pain syndrome (type I, also known as reflex sympathetic dystrophy, and type I, also known as causalgia) is a subtype of neuropathic pain
characterized by regional pain, swelling, and other signs of autonomic dysregulation (86). A clinical diagnosis, it is presumably a set of disorders that ultimately will be
distinguished by variation in pathophysiology. An important subtype is sustained by sympathetic efferent function (so-called sympathetically maintained pain), and the
potential for pain relief from sympathetic nerve block usually indicates an early trial of this approach.

Complex regional pain syndrome can occur in the medically ill (87), and when it is suspected, sympathetic nerve block is usually considered. Some patients are too ill
to undergo this procedure and many receive no benefit (complex regional pain syndrome without sympathetically maintained pain). For these patients, drug therapy
becomes the usual mainstay approach. Those who do not respond adequately to an opioid may be offered any of the drugs used for neuropathic pain, as described.
Additionally, some drugs have been used specifically for this diagnosis (88). There is some evidence from controlled trials that calcitonin-salmon, corticosteroids, and
bisphosphonates may be effective (88,89). Other drugs are tried based on anecdotal observations. Trials of sympatholytic drugs, including peripheral a-antagonists
(e.g., phenoxy-benzamine hydrochloride and prazocin hydrochloride), central a-agonists (e.g., clonidine hydrochloride), and B-antagonists (e.g., propranolol
hydrochloride) may be considered for patients who cannot undergo neural blockade. Other patients may be offered trials of a calcium channel blocker (e.g., nifedipine)
again based on anecdotal observations.

Adjuvant Analgesics for Bone Pain

Malignant bone pain may respond adequately to therapy with an opioid, or an opioid in combination with an NSAID or a corticosteroid. Radiation therapy is usually
considered when bone pain is focal and responds poorly to opioid therapy, or is associated with impending pathological fracture. Multifocal bone pain that responds
poorly to an opioid trial may benefit from treatment with an adjuvant analgesic. These drugs include bisphosphonate compounds, calcitoninsalmon, gallium nitrate, and



bone-seeking radionuclides.

There have been no comparative trials of these adjuvant analgesics for bone pain. Based on the abundance of supporting evidence, the benefit to nonpainful skeletal
comorbidities (e.qg., fracture rate), and convenience, the bisphosphonates are generally preferred as the first-line approach. There is strong evidence that certain
bisphosphonates, including pamidronate disodium and clodronate, can be analgesic, reduce fracture rate, and improve quality of life (90,91,92 and 93). Pamidronate is
available in the United States and usually is administered via brief infusion at a biweekly dose of 60 mg or a monthly dose of 90 mg. Side effects are usually mild and
consist of flu-like symptoms and injection site reactions (94); the oral drugs are associated with esophagitis, which can be treatment limiting. Newer bisphosphonates
are in development and will further increase the convenience and safety of this approach. The cost of these drugs is relatively high, and although the cost benefit may
be favorable given their effectiveness in reducing skeletal comorbidities, further studies of the pharmacoeconomic aspects of bisphosphonate therapy is warranted (95).

The data supporting the use of calcitonin-salmon (96,97 and 98) and gallium nitrate (99) are very limited. Experience with calcitonin-salmon may warrant a trial in
patients with refractory multifocal bone pain. Evidence is much better for the bone-seeking radiopharmaceuticals, strontium-89 and samarium-153 (100,101). These
drugs should be considered for patients with refractory multifocal pain caused by osteoblastic lesions or lesions with an osteoblastic component. Samarium-153 allows
imaging with bone scintigraphy during treatment for bone pain. Patients who receive these drugs should have life expectancies greater than 3 months, adequate bone
marrow reserve, and no further planned therapy with myelosuppressive chemotherapy. Patients with a platelet count below 60,000 or a white blood cell count below
2400 generally should not be treated. The onset of effect is often slow (2 weeks or longer), and peak effects may not be attained for more than 1 month. Some patients
experience a flare of pain before analgesic effects occur. The chief adverse effect is bone marrow suppression, with thrombocytopenia that may be irreversible.
Patients who tolerate the therapy but experience a return of pain can undergo repeated administration.

Adjuvant Analgesics for Bowel Obstruction

Patients with malignant bowel obstruction who are not candidates for surgical decompression require intensive palliative interventions to reduce pain and other
obstructive symptoms, including distention, nausea, and vomiting. Evidence-based guidelines have begun to clarify the role of nasogastric suctioning, venting
gastrostomy, and pharmacotherapy for symptoms in populations with advanced cancer (102).

Although controlled trials with symptom end points are very limited, there is wide acceptance of a role for cortico-steroids, anticholinergic drugs, and somatostatin
analog (e.g., octreotide acetate) in the treatment of bowel obstruction (102,103,104,105 and 106). The optimal use of these drugs may minimize the number of patients
who must be considered for chronic drainage using nasogastric or percutaneous catheters.

Corticosteroid therapy may relieve obstruction in some cases, or merely reduce symptoms (107,108). The specifics of the treatment, including the drug and the dosing
regimen, are currently empiric. Dexamethasone is commonly used and treatment typically involves a low-dose regimen, or a modest loading dose followed by a
low-dose regimen. One case series, for example, described the use of dexamethasone in a dose range of 8—60 mg/d (106).

Anticholinergic drugs presumably relieve the symptoms of bowel obstruction by reducing motility and intraluminal secretions (109,110). Scopolamine hydrochloride or
scopolamine butylbromide, hyoscyamine, and glycopyrrolate have all been used in practice. The use of a quarternary compound, such as scopolamine butylbromide or
glycopyrrolate, is likely to reduce the potential for centrally mediated side effects from this approach. Dosing with each of these drugs is empirical. Low initial doses are
usually titrated cautiously until benefit occurs or patients begin to report uncomfortable side effects.

Patients with refractory pain from bowel obstruction may also be considered for a trial of the somatostatin analog octreotide acetate. This drug inhibits the secretion of
gastric, pancreatic, and intestinal secretions, and reduces gastrointestinal motility. Like the anticholinergic drugs, the use of this compound in the symptomatic
treatment of bowel obstruction is now supported by case series and small, randomized trials (102,109,110). In practice, treatment has been implemented by repetitive
subcutaneous dosing or by continuous subcutaneous infusion. Doses must be titrated to effect and typically begin at approximately 0.3 mg/d.

CONCLUSION

Translational research has yielded numerous advances in the pharmacotherapy of pain during the past three decades. Although opioid therapy continues to be the
mainstay approach for the management of moderate or severe pain in patients with serious illness, the outcome of opioid therapy is not uniformly favorable and
clinicians must understand a range of alternative analgesic strategies. The appropriate use of nonopioid and adjuvant analgesics represents one such strategy, which
may have particular benefit in those populations with neuropathic pain, bone pain, or pain associated with bowel obstruction. Clinical research is needed to further
establish the analgesic effects of the many new drugs that are now being used empirically. Comparative trials are needed to provide guidance on the selection of
specific therapies in future.
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Progress has been made in the pharmacological treatment of cancer pain in the past decade. Yet many cancer patients continue to receive inadequate pain care,
despite increased awareness of the public, extensive physician and nurse training, guidelines, requlations, and increased use of opioids by oncologists (1,2,3,4,5 and
6). Even carefully implemented clinical trials or specialist consultations indicate that pharmacological or invasive treatments do not eliminate all cancer-related pain, but
rather make it manageable for most patients (4,7). Other explanations for less than complete pain relief include entirely nonmedical reasons: reluctance of patients to
take prescribed medications because of fears of side effects or addiction, reluctance of patients to discuss their pain, inadequate assessment, inadequate knowledge of
patients about what is appropriate to discuss and treat, myths that disrupt communication between patients and health care providers, and real-world limitations such
as cost or accessibility of medications (8,9 and 10).

As the vast majority of patients are treated in ambulatory clinics, their adherence to treatment cannot be assumed. They leave appointments to return home and treat
themselves, or not. Because patient factors can entirely undo an optimal treatment plan and some pain usually remains unrelieved even with the best treatment,
knowledge of nonpharmacologic approaches is required not only for specialists, but for all clinicians who treat patients with cancer pain.

Although pain experts recognize that barriers to management of pain exist and that nonpharmacologic methods can be as effective as more invasive treatments in
some circumstances, there is little to guide the clinician in how to practically integrate these methods into the day-to-day demands of a busy medical practice. The basic
question becomes not should we use nonpharmacologic techniques, but rather how can we use them to our patients' best advantage within the realistic parameters of
today's health care.

In this chapter, we review nonpharmacologic methods all clinicians need to integrate into their practice of cancer pain management. We focus particularly on simple,
yet effective, communication and education methods that can be used in any medical practice by any professional treating a cancer patient with pain. We then add brief
information on physical methods of pain relief and more specialized cognitive-behavioral approaches used by psychologists and other behavioral medicine specialists.
Additional information on assessment, rehabilitation, physical, music and art therapy, and complementary and alternative treatments can be found in Chapter 1,Chapter
2,Chapter 4, Chapter 70, Chapter 72 and Chapter 73.

BACKGROUND

As everyone working in oncology recognizes, cancer patients have all types of pain, from brief but repeated procedures, to time-limited surgical-, chemotherapy-, or
irradiation-induced pains, and for many patients the addition of progressively worsening disease-related pain. Within this diversity, it is not surprising that different
strategies are needed for different types and durations of pain. Moreover, patients who experience different pains, usually accompanied by other symptoms, can be
expected to have thoughts, feelings, and behavioral reactions to both experienced sensations and the anticipation of further discomforts. Although standard
pharmacological approaches primarily treat the existing sensory component of pain, nonpharmacologic approaches can treat all the dimensions of pain including
sensory, cognitive, affective, and functional. In this context these strategies also offer patients a method for taking more control of their experience and for moderating
fearful anticipation of treatments or increased pain that can in turn escalate their pain experience (11,12).

Nonpharmacologic approaches rarely replace pharmacological or invasive treatments; rather they are an essential component of any adequate treatment.
Nonpharmacologic strategies become tools to assist the clinician in addressing stumbling blocks that impede care, or these methods can provide options for improved
patient comfort with no side effects.

One caveat to selecting nonpharmacologic treatments is that they generally require patients to be active participants in their care. Most methods are based on verbal
communications that require patients to have some motivation, to sustain attention, and to provide some feedback. All non-pharmacologic methods work best when
they are used early in treatment as a part of a comprehensive treatment plan, not after everything else has failed and patients are worn out and distracted by severe
pain. When employed early in care, nonpharmacologic approaches can optimize the effectiveness of all other medical treatments.

These strategies are intended for use with any patient who is experiencing discomfort. Because we know that psychological factors are influential, but not causal in the
maintenance of cancer pain symptoms (11,13), we know that most patients can benefit from these strategies, not only those patients in psychological distress or those
who have psychiatric diagnoses (14,15). Of course, those patients who are in continuous, severe, disease-related pain need aggressive medical treatment before use
of nonpharmacologic methods (5). Similarly, patients with delirium or severe psychiatric disruption in their functioning will need additional care beyond the methods
discussed here.

ADHERENCE TO MEDICAL TREATMENT

Lack of adherence to treatment is recognized as threatening the health and even survival of patients, and analgesics are included as an area of major concern for
unsafe treatment (16,17). From 1983 to 1993 all-cause outpatient deaths from medication errors increased more than 800% while the number of outpatient medical
visits increased 75% (16). In spite of the attention recently to medical errors, adherence to cancer pain treatment by well-intentioned patients and physicians is an
under-recognized problem. Although cancer patient adherence may be nearly complete with chemotherapy, pain treatment is rarely so well defined. Most patients are
given relatively loose parameters for medications, leaving them free to adjust dosing as needed. Patients act on their own beliefs or their families' beliefs; they adjust
doses, skip doses, and simply stop taking a medication because they do not like a side effect. Increasingly patients do not even fill prescriptions because costs are not
covered by insurance. Physicians usually do not hear about this unless they specifically ask about cost coverage or actual medication behaviors of patients. Conversely
patients may take too much medication simply because they do not remember to stop one drug when another is started. We commonly see patients on multiple
nonsteroidal antiinflammatory drugs or opioids, without a clear idea of what the medications are for. Adherence data indicate that about 40% of cancer patients do not
take their pain medications as prescribed (18). The same data indicate that adherence is a significant factor in level of pain; better adherence improves pain relief.

Although extensive discussion has taken place regarding the need for increased training of physicians, nurses and pharmacists, far less effort has been directed toward
under-standing patient and family training needs. The literature on adherence makes it clear just how difficult this area is to assess, much less to intervene. When
patients' beliefs do not fit what we tell them to do, they often will not argue or even ask questions, but will nod their heads and then proceed to act on their beliefs or
concerns (18,19).

When asked why they do not ask more questions, patients say, “| don't really know what to ask,” or “There are so many possible questions that | don't know where to
start or which ones are important.” Furthermore, as with all of us, when we think we know an answer, we don't ask the question. Along the lines of the classic “We don't



know what we don't know,” patients have said: “I know they save morphine until you're dying,” or “I know morphine is addicting.” The physician will never hear a
guestion from these patients who think they already know. Unless clinicians ask directly, they will not know that these thoughts are on a patient's mind, but the patient
will do whatever he or she can not to take morphine.

The past decade of research has clearly established the importance of beliefs in influencing pain treatment behavior, the difficulty patients have in knowing what to ask
their physicians or nurses, and the strong resistance patients have to taking more pills, especially pills that cause side effects. These factors have led us to conclude
that we, as clinicians, must take more initiative in raising those concerns that we know are important in determining patient outcomes.

COMMUNICATION INTERVENTIONS FOR ALL CLINICIANS

Communication is the most basic intervention used in patient care. At a time when illness-related concerns become the focus of patient and family thinking,
communications with the medical staff are given enormous significance. Words and behaviors are repeated, over-interpreted, and scrutinized for underlying messages.
Families use medical team words as a primary source to define their unspoken and spoken rules, beliefs, and behaviors (20). Research has demonstrated that
effective communication between physician and patient can lead to improved health outcomes (21). Nurses and physicians routinely convey information, they listen,
they reassure patients and family members, and they actively educate patients about both the pain and potential treatments. Each of these interactions can enhance
patients' beliefs in their ability to cope with the symptoms they have, can foster adherence to the medical plan, or conversely, can escalate patient fear or helplessness,
often without signaling the medical team that this is happening.

Patients turn the words of the medical team into internal “cognitions” or thoughts which either increase fear or provide reassurance when they have pain or other
unfamiliar experiences. When medical team members are aware of the types of communication they are providing, they can positively influence these cognitions. When
they remain unaware of the importance of their words, an opportunity can be lost or a valuable tool can be unintentionally misused. One of the contributions clinicians
can make to the long-term mental health of patients and their families is to model, by example, the acceptability of talking about and planning for pain management,
disease progression, and death.

Standard Practice Tools
In order to provide comprehensive pain management, the following communication tools should be understood by all clinicians:

m Assessment of pain and concurrent symptoms

m Provision of information

m |nteractive methods of education

m Reframing within standard care

m Quick distraction and imagery for unpredictable or procedure pain
m Brief expression of thoughts and feelings

Table 5-1 lists examples and intentions of these methods. All clinicians can use these in everyday practice. Their use may take a few extra minutes at first, but will save
extensive time and distress required by patients who misunderstand, resist necessary care, or require more time and more visits from symptoms that are uncontrolled.
Used with awareness, these strategies can be strikingly effective in making care easier while helping patients manage their pain.
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TABLE 5-1. COMMUNICATION INTERVENTIONS USED BY ALL CLINICIANS

Assessment Provides a Shared Language for Patients and Clinicians

Pain assessment is the cornerstone of both pharmacological and nonpharmacologic intervention. Inadequate assessment is the first step toward inadequate treatment
(9,22). Adequate assessment is an essential step to effective treatment and to facilitating patient adherence. Proper pain assessment begins the process of
communication that determines medical treatment, and also begins to teach patients how to think about and report their pain. By asking the same questions at each
assessment and giving the patient some options for answers, the physician and patient begin to develop a common language for communication, e.g., “Does your pain
feel like burning, shooting, or pins and needles, or is it an aching, sharp, or throbbing kind of pain?” Patients begin to recognize different qualities in their pain.
Physicians begin to determine whether intervention should be oriented to neuropathic and/or nociceptive treatments. In our recent study of an educational intervention
for cancer-related pain (23), a patient called to thank us profusely for “teaching me so much about pain—it changed my life and gave me a mission for the time | have
left.” We of course thanked her for letting us know. We then became puzzled when we realized that she was in the control group that did not receive pain education.
When we called her and asked what had been so helpful, she told us how she learned so much from assessment of her pain in the study, that it changed the
information she gave her doctor and this changed her treatment, bringing her far more pain relief.

Information Provides Familiarity and Predictability

Whenever possible, it always helps to make the unfamiliar more predictable by informing patients of what is going to happen. This can be very reassuring for patients
because uncertainty is known to increase distress and threaten perceptions of ability to cope (24). Yet, the informed consent process used in many clinics emphasizes
provision of medical information that patients often do not fully comprehend (25). The legally required process of reviewing risks forces patients to recognize the limits
of their own, and the medical staff's, control over the outcome of treatment. Although this process is necessary and valuable to patients, the emphasis on uncertainty
can increase patient and family distress related to what is unknown and unfamiliar. This can decrease self-efficacy, the belief that one has the ability to manage the
difficulties one faces. Of all psychological concepts related to pain, none are as consistently and significantly shown to influence pain level and treatment outcome as
elevated distress and lowered self-efficacy (11).

Some of the effects of this informed consent process and the overall uncertainty about what will happen can be countered by providing specific information about what
is known. Information can help patients to “label” their sensations with familiar, less frightening terms. Information also gives patients a way of “reframing,” thinking
about their situation from a less threatening or more incontrol perspective.

Three kinds of information are helpful to patients:

1. Describing procedures, risks, and benefits (informed consent)
2. Describing predictable sensations
3. Defining the duration of each predictable sensation

Describing procedures provides patients with specific information about what will happen. By giving patients a concrete description of the steps that will occur, patients
can later remind themselves that what is happening is expected. In describing what will happen it is essential to include the benign steps in this description, (“You'll sit
on the bed and bend your back. We'll clean your lower back with antiseptic.”) not only the invasive steps (“We'll stick a needle into your pelvic bone.”) This helps
patients mentally balance the event in a way that reminds them that most of what is happening is unthreatening. When patients know what to expect, the amount of
uncertainty is reduced, which in turn increases confidence that the situation is under control.



Describing sensations helps patients because it tells them exactly how they will feel. By using specific descriptions, patients are able to label what they feel with familiar
sensations. Vague terms, such as pain or hurt, leave patients worrying about how much pain and whether they will be able to tolerate it. Even something unpleasant
can be made less threatening by associating it with something familiar. Describing a sensation as “like a bee sting” or “a heavy pressure” does not deny discomfort;
rather it allows patients to prepare themselves. When these sensations occur, patients are able to reassure themselves that these are expected and familiar. Use of a
simile can be particularly helpful when describing a sensation and reminding the patient that the experience is tolerable. For example, “When | pull the marrow out you
may feel a sharp pull all the way down your legs as if a strong vacuum cleaner is tugging from your back down your legs.” Although the feelings are not pleasant, the
experience of them—if predicted—can be reassuring.

Defining time frame may be the most useful type of information clinicians can provide, particularly with pain resulting from procedures or treatment (26). For most
people, knowing there will be an end makes an unpleasant event much more tolerable than thinking it might last forever. It is particularly helpful to break the events into
the smallest time frames possible. So, for instance, we do not talk about a bone marrow aspiration as taking “only 20 minutes.” We break the aspiration down into
sections. The local anesthetic might take 30 seconds; the pressure of the needle going into the bone marrow might take 5 seconds; feeling of the pull might take
another 10 seconds. Although the overall procedure might take 20 minutes including preparation, we help patients to recognize that the painful section lasts less than 2
minutes, and that most of the procedure is not painful at all. For any of us, our belief in our ability to tolerate 2 minutes of pain is much greater than our belief that we
can withstand 20 minutes of intense pain.

In general, procedural information is the most frequently provided, however, it is typically less useful in reducing worry and discomfort than temporal or sensory
information (27,12). Sensation and procedure information provided in combination have been shown to be superior to sensory information alone in the reduction of pain
and distress (28).

Ideally, patients receive all three types of information for the greatest effect on pain and distress. To familiarize and normalize the experience all information must be
provided before beginning a new process. During a treatment or procedure, the focus should usually shift to active distraction, imagery, or storytelling so thoughts are
focused away from discomforts that cannot be alleviated. Although it is tempting to ask patients if they are hurting, this refocuses attention on pain and can entirely
undo the benefits of distraction strategies. It is ideal to make a plan before starting for how the patient will let a clinician know if pain is too intense by lifting a hand or
another signal. This allows both the patient and whoever is assisting in distraction to continue with imagery or storytelling while letting clinicians know that pain has
increased and may require additional analgesic.

For the small number of patients who are phobic of a procedure or who need to remain vigilant, systematic desensitization can be done with very short-term treatment
and is effective if sedation is not appropriate. These patients need to receive constant feedback from the clinician doing the procedure about what is happening and
what they can expect of sensations and time frame. Additionally, these patients need to control the timing of the procedure whenever possible. With highly anxious and
control-oriented patients, there is a tendency for physicians and nurses to want to get the procedure over with as quickly as possible to reduce the patient's distress.
They sometimes push ahead as fast as possible while the patient fights all the way. It does initially take longer to slow down and give patients time to maintain their
control, and to let them set the pace. However, if this extra time is taken with these infrequent patients, the long-term trauma and the resistance to further treatment will
be far less.

Education

Although information provides facts, education requires an interactive process in which patients learn and then use their new knowledge to direct their own behavior.
Education does more than label an experience, it allows patients to take the information presented to them, adapt it to their changing situations, and then adjust their
thoughts and behaviors accordingly. Education involves both the telling of facts, training of how to accomplish a goal, and brief addressing of patient questions,
concerns, and problem-solving potential obstacles. For reluctant patients or those with strong beliefs, adherence can be greatly aided by asking patients what they will
do when they have pain and then problem-solving any remaining barriers. This rehearsal can facilitate patient adherence to treatment and can point out to the clinician
where the patient may have difficulty implementing the plan.

Clinicians are often frustrated by patients who are given information, but seem not to hear it. Anxiety, unfamiliarity, and the numerous amnestic medications used in
cancer treatment may impact patient ability to retain seemingly learned material. Research indicates that opioids, although they have minimal effects on most areas of
function, do affect long-term retention of new information (29,30). Although patients may appear to comprehend information during their office visit, they may not be
able to recall the information later at home. In addition to these physiologic aspects of learning interference, the distress and helplessness brought about by a cancer
diagnosis, compounded by the experience of pain, can disrupt long-term retention. Recognizing these limitations, it seems an obvious solution to write down important
instructions or details so they can be recalled later. It helps to have standard practice prescribing sheets and pain report forms so this information does not have to be
written anew each time. Some examples of standard written tools that can be adapted to individual clinical settings are in Appendix 5-1. Diaries can also be used to
track pain level and medication use.

Education has conclusively demonstrated improvement in many medical outcomes, including pain, in many types of patients. Recently, clinical trials have
demonstrated the effectiveness of education as a tool for cancer patients with progressive, disease-related pain (23,31,32 and 33). In a randomized controlled trial we
conducted with adult cancer patients, all participants watched a videotape, reviewed a printed handbook, and received brief nursing training tailored to their needs,
which lasted about 15 minutes (23). Patients were randomized to either a pain or a nutrition active control group. Patients who received the pain training demonstrated
significant increases in their knowledge about cancer pain barriers and, more important, they reported 25% declines in pain report when compared to the nutrition
group 1 month later. These improvements remained in 3-month follow-up, although no intervention was provided differentially to physicians and nurses of these
patients. The improvements occurred despite the fact that research nurses were not available to apply the patients' training in future appointments. It seems likely that
the results of the education and patient training could only be strengthened if implemented by clinic nurses and physicians who will be at the patients' next
appointments to reinforce the training. Oliver and colleagues (32) similarly found pain intensity improvement with brief individualized patient training, and DeWit et al.
(31) reported decreased pain with a multi-method, pain education program. Further demonstrating that education methods are effective across sites and populations, in
a study targeted to elderly patients with cancer and their family caregivers, Ferrell et al. (33) evaluated a structured pain education program during home care visits with
elderly patients and found improvement in knowledge, attitudes, and compliance.

With time demands on practice, it is important to note that written materials and videos are effective strategies for reducing the face-to-face interaction time with nurses
or physicians. Numerous booklets, books, and videotapes are available to use as educational tools with patients, and data consistently indicate that patient training
should be incorporated into routine oncology practice (1,33,34,35,36 and 37). Written materials are useful because they reduce the burden of having to retain
information solely in memory. However, we are aware of no data to indicate that print material or videotape alone is effective in improving pain outcomes, without some
review and tailoring to the patient's needs. Specific education needs of patients and their family members are listed in Table 5-2. These targets for education should be
addressed when disease-related pain is mild and when opioids are first needed. At that time patients are interested, motivated to take charge of their care, and usually
have the energy to focus and learn new information and strategies. If patients are in severe pain or have other major symptoms, training will be more effective if held
until symptoms are better controlled (5).

TABLE 5-2. EDUCATION NEEDS OF PATIENTS AND FAMILY MEMBERS

Reframing

Reframing offers a fresh, more capable, and less catastrophic look at a difficult situation. When cancer patients experience numerous bad things, and then have



recurring or persistent pain, it is not surprising if they begin to feel that nothing they do makes a difference, that their efforts are useless, and that the pain—along with
everything else—will keep getting worse. Reframing means, quite simply, changing the perspective one has on this situation, thus shifting the way one thinks and feels.
This shift in perspective reduces the threat without denying realities. Reframing generally implies changing a fearful thought to a neutral or positive thought.

However, reframing may not be needed if the original framework is adaptive. If clinicians remember that their words will be retained and repeated over and over by
patients and families, and if they use this fact to actively select communications to facilitate capable, self-efficacious patient and family perceptions, this will be one of
the simplest and most helpful strategies for managing the distress and fear related to cancer and pain. Although most patients and families look for statements that
offer hope, they also hang on to negative information. It can be extremely valuable, when providing feedback about the patient's condition, to include statements about
what is going well medically, without being misleading, and to recognize some action of the patient that warrants praise. Specific positive accomplishments are always
possible to find.

The process of framing or reframing does not change most of what clinicians do in communication with patients. When entering a patient's room, symptoms, problems,
and patient concerns can be addressed first. This allows patients to express concerns and helps validate their experiences. Next, patients can be asked about
symptoms the clinician believes they do not have and then about what they have been doing in activities. Finally, to reinforce what has just occurred, the clinician can
comment on the many accomplishments of the patient and family and on those areas of functioning that are not problems. For example: “You've been able to walk a
little bit each day, that's wonderful, that's the best thing you can do to keep your strength.” For a very ill patient for whom getting out of bed is a huge effort, the
acknowledgment may be quite different: “You've been able to get a bath today, that's great; | know that must have taken a lot of energy and effort.” Although the
accomplishment may seem quite small, the patient knows how much energy the activity took and will appreciate having this recognized.

With this strategy the clinician can acknowledge the problems that are of concern to patients and their families, while also honestly helping them to recognize that, no
matter how difficult the situation, there are things that are not problems, and they are doing a good job of managing a very challenging situation. This simple, positive
perspective can do much to contribute to feelings of control, self-efficacy, and reduction of fear for patients and their families.

One key to remember in giving people bad news is that nearly all people can deal with anything, even death and pain, if they feel capable and like they are doing a
good job in managing a situation anyone would find difficult. Reminding others or even ourselves that we still have control in some area and are doing well at controlling
what we can helps virtually all of us to feel that we can manage our problems.

In summary, the process of reframing is to

1. Acknowledge, validate, and respond to the problems.

2. Widen the perspective to include medical areas that are not problems and to include specific accomplishments of the patient.

3. Give the patient credit for an accomplishment so that the patient feels recognized and proud of what he or she is doing.

4. Whenever possible remind the patient that the situation today is not forever and define the time frame if it is known or can be estimated.

Reframing as a strategy has not been tested on its own in clinical trials. Still it is the foundation of cognitive-behavioral training in coping with anything mentally or
physically painful. In this training, the model is to learn to observe thoughts and feelings that make a person feel worse and shift these thoughts to more adaptive, less
out of control thoughts that assist anyone to feel better and adapt more effectively to problems. With the reframing described in this section, clinicians offer patients the
results that contribute to this effective thinking without taking time beyond that required for adequate care.

Quick Distraction and Imagery

Distraction can take many forms when dealing with pain. Many types of distraction have been used effectively, such as focusing on breathing or relaxing, doing math,
counting ceiling tiles, saying a poem, meditating over a calming phrase, doing massage, and listening to music.

Clinical trial data clearly demonstrate that imagery/hypnosis is the most effective of cognitive strategies, with little data to clearly distinguish the efficacy of imagery
versus hypnosis (15,38,39). With intense pain that is not driven by tension, active imagery is most effective when it engages as many sites and senses in the brain as
possible in processing information.

When pain is of brief duration and/or medical treatment can not reduce discomforts, most patients can be assisted in placing their attention elsewhere by using
imagination. This can be accomplished easily through using simple strategies such as talking with patients about a pleasant experience they have had. Having patients
tell you stories about an experience helps to engage patients away from their discomfort. Talking requires more focus and more brain occupation than just listening.
When using this strategy, it is important to elicit a memory of a place where patients have felt particularly at ease and happy but also active. For example, you can ask
patients to tell you about a favorite vacation, or another favorite place they most enjoy being. Rather than lying on a beach and relaxing with their imagery, encourage
them to share as much detail as possible: what it looks like, the sounds, the feelings, the temperature, and especially the activities they do there. Memories of physical
activity can help to block pain processing similar to actual activity if the bodily sensations of that activity are evoked. Patients can become so engrossed in the reliving
of that experience that they become unaware of their pain in the present moment. Recounting these positive events reintroduces feelings of pleasure as well as
providing distraction. These in turn counter perception of pain.

Brief imagery also can be used to counteract the sensory qualities of intense but brief unpredictable pain. To change the pain itself, we take the patient's description of
sensation and create an image to counter this sensory quality. For burning, stabbing pain we might have the patient focus on deep breaths while imagining blowing
freezing arctic air through the sensation. With extreme pressure pain, we might use an image of a heavy load of bricks lifting off the painful area, lifting higher and
feeling lighter with each exhale, until the patient can float away from that pressing, heavy feeling. At the most intense time during procedures, we insert into any
distraction the image of blowing up a balloon, blowing hard with the patient, mentioning the pressure in the cheeks, and asking what kind of balloon, what color, what
shape. At these points, it is also helpful to raise one's voice and speak more rapidly, along with increased pressure on a shoulder if appropriate, and any other shift that
pulls attention to the images and voice of the clinician.

Control of breathing is a natural part of most imagery and is usually the first step toward reducing the tension associated with pain. Focus on breathing also begins the
process of focusing away from the pain perceptions.

For quick and easy imagery or distraction, the following components are helpful to keep in mind. Have the patient choose an image or participate in the selection so
that it is relevant. For intense pain, an image that includes physical action by the patient will be more engaging of attention than a passive, purely relaxing image.
Having the patient talk, rather than just listen to you, maintains the patient's focus far more effectively. Sound made by the patient, whether talking, breathing out
through the mouth with a “whooshing” sound, or any other sound, counters acute pain better than silent imagination. Adding a physical stimulus will help counter the
pain stimulus. This can be squeezing the shoulder, having the patient squeeze your hand, having a family member massage feet or hands, or including physical
stimulus within the imagery. It is optimal to provide pressure at a location between the pain and the spinal cord. The goal is to create as much input into the brain as
possible, to flood the brain with nonpain messages and thus prevent the pain message from being processed.

Brief Expression of Thoughts and Feelings

Presence of distress, especially distress specific to the pain or cancer situation, will contribute to a patient's perception of pain (11). For patients who are acutely
anxious about a procedure, or who are generally anxious about their pain or cancer, a chance to express their thoughts, concerns, and feelings is essential before
continuing with any of the nonpharmacologic methods described above, and for maximal efficacy of pharmacological methods. The fact is that patients who are
preoccupied will not hear information, will not learn what they need to about their treatment, will not hear reframes, and will not benefit from the distractions of imagery
or massage. As a consequence they will have more difficulty following prescribed medical treatment. These will be the patients who require more effort and time at
each visit and will have poorer pain relief. Ten minutes of expressing feelings and addressing of concerns can save numerous future appointments and can contribute
significantly to improved outcomes (13,40). As we discuss below in the section Structured Support and Psychological or Psychiatric Referral, talking and expressing
concerns in a supportive setting has been nearly as effective as more advanced techniques in relieving cancer pain (14,15).

Sometimes people just need to know that they have been listened to and understood. Cancer patients who are fearful for their life or future sometimes just need to
have a chance to have those fears and concerns acknowledged. Angry, upset patients and family members can be difficult to deal with, especially if they are coping
with their fears by accusing health care providers of not being helpful. One of the best ways to diffuse an angry or potentially explosive situation is to allow this
expression of upset, followed by an acknowledgment that you have heard them, will do what is possible, and will be available to discuss further, if needed. An
expression of empathy, “Tell me about what happened ... | can see that this has been difficult and upsetting for you. Let's see if we can do something that will make
things better. Do you have ideas about what we might do?” This is not the same as colluding with the patients' anger; rather it facilitates communication, by assuring
patients that their experiences and thoughts have been heard. By this expression, it allows you and the patient or family to move past the hurt feelings. For very
demanding and difficult-to-control families, a reqularly scheduled meeting to go over care and concerns can save more time than recurrent unpredictable demands that
result in a need to meet more often or at times that are ineffective in addressing the overall care of a patient. Treating a patient's pain and suffering must include



addressing suffering on multiple levels, including that patient's fears and anger (41).
PHYSICAL AND COMPLEMENTARY METHODS

Thus far, we have focused largely on verbal methods of relieving pain. Physical methods, such as massage, ice and heat, as well as music therapy, are also
nonpharmacologic techniques that allow patients and family members to participate in providing pain relief, thereby increasing their sense of control. Although few
randomized controlled clinical trials exist to establish the efficacy of these methods (1,42,43), a nascent literature and clinical reports indicate that these techniques are
received well by patients and are reported to provide some relief (33,42,44,45). Despite the dearth of experimental evidence for many of these strategies, patients are
often receptive to these methods. It is use-ful for clinicians to have some knowledge of the pros and cons of using these approaches. Advantages of these methods are
that they provide physical contact for patients, they have few (but can have some) side effects, and they give family members an opportunity to be involved, while at the
same time they may directly reduce pain.

Massage may be most easily accepted by patients, requires minimal preparation, and can be easily implemented. It generally requires another person willing to assist,
although mechanical massagers can be used. It is noninvasive and can be performed by health care professionals or family members. Professionals trained in
therapeutic massage may achieve greater efficacy beyond relaxation and distraction. In a randomized controlled trial examining the impact of massage therapy during
high-dose treatment, patients who received 20-minute sessions of shoulder, neck, head, and facial massage had lower levels of cancer-related symptomatology, but
not lower pain, than those who did not receive massage (42). Foot massage or reflexology has also been the subject of study and has been shown to reduce cancer
pain, nausea, and anxiety (43,45). Use of a lotion, massage oil, or powder helps reduce friction on the skin. Movements should almost always be continuous, even, and
rhythmic (52). If provided by family, instruction should include the importance of feedback from the patient and making sure that massage is not painful. Generally,
massage should not occur directly over a tumor location or directly over a pain area, but rather proximal to the pain or tumor or in another area of the body altogether.
Health care providers using massage for pain treatment should have appropriate training and licensing for both efficacy and legal reasons.

Choice of heat or cold and of the method used depends largely on trial and error. As a rule, patients are more easily convinced to use heat than cold, but cold can be
as effective, or more effective, and relief may last longer (33,47,48). Alternating between heat and cold can also be an effective option. Applying heat can be done with
hot water bottles, electric heating pads, hot moist compresses, bath, or whirlpool/hot tub. Applying cold can be done with ice and water combined in a waterproof bag,
terry cloth filled with ice and wrung out, frozen gel packs, or bags of frozen corn hit to gently loosen contents. All options should be sealed to prevent dripping, wrapped
as needed to prevent skin irritation or burning, and should be flexible to conform to body contours. Location directly on the pain, proximal, distal, or contralateral to the
pain is a question of trial and error and patient tolerance (46). Patients should be instructed to stop when the area becomes numb, excessively red, blisters, or when
they want to. Time of use to be effective ranges from 5 to 30 minutes. Patients should not sit or lie on the heat or cold packs. Heat should not be used directly over
tumor sites (1). Other contraindications include use over a recent radiation therapy site where skin may be more sensitive, if bleeding is occurring, if patients have
impaired sensation, or if skin blanches and turns red after the application of cold.

Music Therapy

Use of music to relieve suffering and pain has grown in popularity over the past few years. A few randomized or other experimental trials indicate some success in
relieving pain. Certainly no harmful effects have been indicated (49). However, most of the literature remains anecdotal (50,51). The most careful research indicates
that music therapy is about equivalent to relaxation training in efficacy for pain treatment (44,49). Numerous different styles of music therapy have been used, and
success may vary depending on what method is used. However, to our knowledge these distinctions have not been tested. Music can be played for patients, patients
may select their own music then change music depending on preference, and, alternatively, patients can make their own music using simple instruments. Two
suggestions are most clear in methods for music therapy as a pain and suffering treatment. One is to have patients select their own music rather than having it given to
them or to all patients at once in a particular setting. Another is that for effective use, a clinician should at minimum read about how to use this method and preferably
should receive training in using music therapy. For more on music and art therapy, see Chapter 72.

Specialized Cognitive-Behavioral Interventions

There are times when medications and brief strategies are not adequate to manage a chronic or recurring pain, and invasive strategies are inappropriate. These
circumstances include those in which distress or depression are substantially elevated, in which a history or active substance abuse complicates treatment, when panic
or phobia contribute to procedure discomfort, or when a situation requires expertise in imagery or hypnosis. At such times, it is appropriate to consult with a
psychologist or other behavioral medicine specialist who can provide more specialized cognitive-behavioral pain management techniques. Table 5-3 lists strategies
used most often by psychologists, social workers, nurses, or psychiatrists after specialized training in these skills for pain treatment. Because most of these are
methods that can be taught to the patient for use when a therapist is not present, they can be excellent methods for increasing coping options, self-efficacy, and
self-control of pain. Most practitioners combine the techniques described in the following sections into a package of coping skills integrated with medical treatment, not
as alternatives to medical treatment (14,15,52).
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TABLE 5-3. SPECIALIZED COGNITIVE-BEHAVIORAL INTERVENTIONS

Imagery/Hypnosis

Imagery is one of the most easily accepted, most useful noninvasive methods for managing pain. An increasing number of patients and physicians are familiar with
relaxation and imagery techniques, leading to its growing use with cancer pain patients (53). A recent meta-analysis reported that hypnosis for pain has a
moderate-to-large effect size with 75% of lab and clinical participants receiving substantial analgesia (39). Thus hypnosis and imagery strategies repeatedly have
demonstrated the greatest effect size of all cognitive-behavioral strategies tested for efficacy in pain control (38,54). Although relaxation is not essential for imagery or
hypnosis, these methods usually begin with relaxation as a way for patients to “tune in” to their bodies and begin to become more aware of internal sensations as
preparation for changing these sensations. Progressive muscle relaxation can be provided either by focusing on deep breathing and relaxing muscles from head to toe
or by moving through the body and physically tensing and relaxing each muscle in turn (55,56). Learning to recognize the physical sensations of tension and relaxation
in the various parts of the body can be helpful to patients so that they may notice tension when it occurs and relax muscles. Once patients understand relaxation and
deep breathing, imagery moves to exploring places and events where they have felt comfortable, healthy, strong, and capable. This is usually referred to as pleasant
place imagery. Nearly everyone enjoys and responds to these positive images, which provide patients with an opportunity to turn their focus away from their pain and
strain for a time. In turn, their enjoyment of the experience enhances the likelihood they will continue to use these methods. Imagining a pleasant place provides an
image which is incompatible with the experience of pain. Neumann et al. (57) demonstrated that training in pain-incompatible imagery significantly increased pain
tolerance, while also decreasing psychophysiological pain reaction.

Often, clinicians provide an audiotape of a session for patients and ask them to practice between sessions so that they learn to use these skills on their own, whenever
needed. We have found, as have others (33), that few patients benefit from just buying or being given an audiotape with imagery. Most people need the connection
with a person who understands their unique circumstances and can help them adapt imagery to their preferences and needs. Tapes alone can bias patients against
use of imagery, as we often hear in, “I tried that. It didn't work.” Treatment needs to be tailored to an individual's needs and preferences for optimal effectiveness (58).

When possible, we incorporate suggestions for analgesia in the painful area (59). Sensory transformation involving the use of images that transform the pain, such as
seeing the pain as an object and watching as it changes color and shape, moves to a distant location, or decreases in intensity, can be very effective for brief or
persistent pain (15,59,60 and 61). Our clinical experience indicates that pleasant-place imagery is effective as a distraction from discomfort, but to extend pain relief in
the absence of the clinician, specific analgesic suggestions are needed. To assist patients in applying these skills on their own, we teach them the steps for using



imagery and provide suggestions for how easy and automatic imagery and increased comfort can be. For the purposes of pain management, research does not yet
allow us to clearly distinguish effects of hypnosis from those of relaxation and imagery. Because of the negative connotations of hypnosis for some patients, we usually
use the term relaxation with imagery unless a patient would benefit from the perceived magic of the term hypnosis (62).

When in-depth imagery is not possible because the patient is not interested or does not have the needed attention span, brief images or having the patient tell about
their favorite experience or place can still provide a “time out” from pain and illness. When we begin imagery training, hypnosis or imagery itself may last for 20—-30
minutes. As patients become familiar with the experience and as they are more ill, sessions may be as brief as 10 minutes.

Reframing

Just as the messages we give to patients are powerful, so are the messages patients give to themselves. Using this awareness, along with providing information and
education, we help patients prepare “I can cope” statements to use in the face of major stressors. For patients with continuous pain or who are giving themselves
negative messages, we teach them to do their own reframing. Reframing involves teaching patients to turn negative, unhelpful self-talk into neutral or more positive
self-statements.

We prepare these statements by first exploring the messages a person is naturally giving him or herself. Many patients initially deny having any helpless or
self-defeating thoughts. With an accepting approach, exploration, and some provision of examples from other patients, most people acknowledge specific fears or
concerns that sometimes enter their minds about what might go wrong. Patients then develop alternative phrases to remind themselves of methods of pain relief where
they have control such as, “This pain is really bothering me. What can | do right now?” With cognitive-behavioral skills training, patients will then learn to act on the
added thought of, “The doctor said | should take another pain pill when the pain increases. I'll do that and then do some breathing and imagery until the pill starts to
work. If it doesn't get better | can always call the doctor and he/she will find a better treatment.” It is important to emphasize that this approach is most effective when it
is individualized. Specific self-statements and reframes must be adapted by, and developed with, each patient.

In discussing any cognitive modifications such as this with patients and families, it is essential to assure them that these messages alone will neither cure them nor Kill
them. They need not struggle to maintain only the “right” or only positive thoughts. Fears and helpless thoughts are normal and should be understood and tolerated as
normal. More emotional and health damage is done by suppressing real feelings and thoughts than by expressing negative ones. At the same time, we encourage
patients to use these thoughts to help them identify when they need more information or when they need reassurance from someone else whose knowledge or support
they value.

In addition to working out reframes with the patient, we teach patients to reframe for themselves. After teaching them to identify negative self-talk, times when they
expect the worst, or situations that really bother them, we teach them to

1. Focus on what they have accomplished rather than on what remains to be done.

2. Find something positive that they will gain from the situation and focus on that: “I'm coming through this. This is hard but I've learned I'm stronger than | ever
imagined.”

3. Focus on what they would do to help someone else in the same situation: “If this were happening to my close friend, what would | tell him or her?”

4. Focus on the temporary nature of what is difficult: “This is difficult, but | know this will not last forever. In a half hour, I'll feel better.”

Cognitive-Behavioral Skills Training, Including Imagery or Hypnosis

Although there has been considerable interest in the use of psychological interventions for cancer, few controlled clinical trials have examined the utility of these
techniques for pain management in cancer patients (63). Those done with a target of chronic nonmalignant pain or cancer-related general distress (which often
accompanies persistent pain) demonstrate success (64,65).

We have completed two prospective studies testing the efficacy of cognitive-behavioral skills training for pain related to high-dose treatment for cancer. In both
randomized controlled trials, we found that, when training was completed in two sessions before cancer treatment, patients learned the skills and used them to reduce
severe pain even when opioids were used concurrently. In the first study we found that a hypnosis group reported significantly less pain without using more opioids
than three comparison groups: a cognitive behavioral training with relaxation but without imagery, an attention control, or standard treatment (52). In a second clinical
trial, we modified the groups, maintaining the hypnosis content but calling the intervention relaxation with imagery (15). This imagery alone was compared with three
other groups again: (a) patient training in a cognitive-behavioral package that included reframing, distraction, self-affirmations, and relaxation with imagery; and (b) an
active supportive therapy group that included education and reframing by the therapist; and (c) standard medical treatment. The imagery only and cognitive-behavioral
groups reported significantly less pain than the standard care group. The supportive therapy group was not significantly different from either the standard medical
treatment control group or the two intervention groups. We found that patients who received active therapeutic support had lower mean pain report, but the addition of
either imagery or cognitive-behavioral skills training decreased pain further.

These results are similar to those reported by Spiegel and Bloom (14). In that study, breast cancer patients with progressive, disease-related pain were randomized to
a standard-care control group, supportive group therapy, or supportive group therapy plus brief hypnosis for pain control. Groups continued for 1 year. The support and
support plus hypnosis groups both reported lower pain and distress than the control group, with the hypnosis group reporting nonsignificantly lower pain than the
support-only group.

A randomized controlled study conducted by Gaston-Johansson and colleagues (66) combined imagery with other cognitive-behavioral skills versus a standard care
control group for breast cancer patients receiving autologous bone marrow transplant. The skills group reported reduced symptoms, particularly nausea and fatigue, but
not pain.

Distraction

Similar to the quick, clinician-assisted distraction strategy previously described, distraction skills taught to patients teach them to focus attention away from their
discomfort on their own. Distraction is something many of us do automatically when we have exhausted our abilities to solve problems or simply want a break from
problems or preoccupations. Just getting through the day comfortably may be the greatest problem for patients suffering from cancer pain. In this case, focusing
attention away from discomforts can be one of the more effective coping strategies. Individuals each have their own preferred distractions. We work with patients to
identify which distractions work best for them and help them to plan when, where, and how they will use specific strategies.

Distraction is not the same as denial, which implies an inability to recognize reality. Nor is it the same as avoidance, which implies an unwillingness or inability to cope
with reality. Distraction involves a willingness to accept reality while actively engaging ourselves in a positive portion of it.

Some distractions involve focusing on thoughts or mental activity. This can include self-statements, prayers, reading, listening to someone read, or listening to music.
Focusing on pleasant images is another example. Other distractions focus on active behaviors such as working on a hobby, playing a game, or using deep breathing or
relaxation. One of the most effective distractions reported by patients involves simply spending time with and talking with family and friends. Often the best way to focus
attention away from discomfort is to create more pleasant or neutral sensations. Massage and exercise, such as walking, are commonly used. Regardless of the
distraction, these types of activities provide a sense of achievement that reminds patients of their control over their own experience, but also recognizes that some
problems cannot be “solved.”

Structured Support and Psychological or Psychiatric Referral

Support is one of the essential needs of cancer patients and family members. Although women are particularly likely to seek out emotional support, men are often more
reluctant to use support. As a generalization, men are more likely to focus on problem-solving types of support provision. Including education as a part of support
efforts can be an effective inducement for men who otherwise might resist support groups or individual support.

The value of support is being increasingly recognized in numerous studies examining the relationship of social support to physical and emotional well-being. A now
classic group of research studies demonstrates that cancer patients who receive active psychological support, with or without skills training, from groups or individuals,
report less pain and live longer (67,68). The expression of feelings and the sharing of experiences involved in supportive interaction may help patients to participate
more fully in medical treatment. Researchers are exploring whether these support interventions have effects on survival and function through adherence to treatment,
improved treatment through education, improved health-related behaviors, or neuroendocrine or immunologic effects that enhance survival.

Pain is among the significant contributors to emotional distress for cancer patients and vice versa (11,69,70,71 and 72). Pain intensity is related to negative cognitions,
anxiety, and depression (69). Over time, unrelieved pain engenders feelings of helplessness and hopelessness. Helplessness or hopelessness leads to depression.



Depression needs to be treated concurrent with pain whether the depressed thoughts or actions seem related to unrelieved pain. It is most rare that depression
resolves immediately on relieving pain. At the same time, treatment for pain should never wait for a test of depression or anxiety treatment. No data indicate that
depression or anxiety cause physical pain in cancer patients.

Some patients develop or begin cancer treatment with phobias or panic that disrupts treatment and greatly reduces their ability to tolerate pain. Fortunately, these
phobias and panic can be treated very effectively with desensitization strategies that use imagery and gradual introduction of the feared event to reduce anxiety. This
treatment can make the difference between a patient's ability to proceed with medical treatment that may include discomfort or canceling all further disease-related
care. If a patient seems particularly anxious, does not make repeated appointments either in a specific location or for a particular procedure but is otherwise
responsible, or if a family member or patient reports fear to a health care provider, the patient should be evaluated for phobia or panic. Relatively small fears to those of
us without them, such as needle phobia, elevator phobia, claustrophobia, or another procedure fear, can entirely prevent a patient from continuing lifesaving treatment.

When to Use Nonpharmacologic Methods

We are more likely to prevent difficult symptom management problems if we begin using honpharmacologic strategies before pharmacological treatment fails. When
pain is mild or new, patients are most receptive and able to learn strategies to help increase their control over symptoms. Once pain is moderate or has become
chronic, patients may benefit from imagery done by a therapist, but are less likely to learn new cognitive-behavioral skills for use on their own. Attention span,
concentration, and energy are necessary for learning new coping skills; all of these things can be affected by disease and its treatment. When patients are sedated or
confused from medical treatments or a disease, or when patients are exhausted and frustrated because all other attempts to manage pain have not worked, we have a
very difficult time teaching cognitive techniques for relieving pain. Information and education are always useful, but again are best provided when the pain problem is in
early, mild stages. Physical methods, such as massage, ice, or heat, can be introduced at any point.

Although we do not have strong data yet on which psychological methods of cancer pain control are best for which types of patients, clinical experience with patients
experiencing pain is quite similar to reports of cancer patients who have other distressing cancer-related symptoms such as chemotherapy-related nausea and
vomiting. We can use this knowledge to provide us with some general guidelines (Table 5-4). Very anxious patients or those who avoid unpleasant topics or expect
physicians and nurses to be in control have difficulty learning cognitive coping skills. These patients also may do well with hypnosis. After anxiety has been reduced
and patients are feeling more in control of their own symptoms, cognitive-behavioral skills training may be introduced.
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TABLE 5-4. WHEN AND WITH WHOM TO USE NONPHARMACOLOGIC STRATEGIES

At the other extreme, for patients who cope actively and manage anxiety well, it may be hard to measure improvement with skill training, but these patients are the
most eager for additional coping techniques and report them to be very effective. Patients with moderate anxiety and those who have not prepared any coping plans
may benefit the most from cognitive-behavioral methods. These patients are often motivated to learn skills that help them to feel like participan