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Cancer-Related Pain and Its
Pharmacologic Management in the
Patient With Bone Metastasis

Neal Slatkin, MD

ancer-related pain can be defined as pain

due to active cancer, cancer treatment,

and/or comorbidities arising from cancer.

It is vital to understand the nature of the
pain experienced by cancer patients and to dis-
tinguish between its many causes and contribu-
tory factors. This can be particularly challenging
in the patient with advanced cancer for whom
additional antineoplastic options may be limited.
Although the discussion that follows addresses
many principles common to the treatment of
cancer pain in all patient populations, its focus
is primarily on the patient having pain due to ad-
vanced metastatic disease of bone.

Cancer Pain: An Introduction

Though pain may announce the presence of
a malignancy in as many as one third of cases, it
most commonly occurs in patients with locally
advanced or metastatic disease. A study of pallia-
tive care outpatients indicated that pain was the
most common symptom of cancer, being present
in more than 80% of patients (Table 1).! In ad-
dition to pain, patients reported multiple other
potentially debilitating symptoms, which also con-
tributed to their overall suffering and possibly the
expression of their pain.

Certain characteristics of cancer-related
pain distinguish it from most other types of
chronic pain:

Multifocal nature. Patients with widespread
bone metastasis suffer multiple types of pain in
multiple locations. To avoid treating pain as a ge-
neric rather than a specific problem, it is therefore
important to identify the one or two most distress-
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Abstract Cancer pain most commonly occurs in patients with locally
advanced or metastatic disease. Certain characteristics of cancer-related
pain, including its multifocal nature, severity, heterogeneity, progressive
nature,and other special challenges, distinguish it from most other types
of chronic pain. Bone metastases are the most common cause of pain
in patients with malignant disease, in part due to the high frequency of
axial (vertebrae, rib, and pelvis) and appendicular (femoral and humeral)
fractures. Relief begins with a thorough understanding of the extent
of the disease and the risks of associated complications, such as spinal
cord compression.Pharmacologic approaches to pain treatment include
acetaminophen, anti-inflammatory agents, opiates, and bisphospho-
nates. As new investigational treatments continue to develop, clinicians
must continue to rely on skilled assessment techniques and an under-
standing of the many causes of cancer-related pain to effectively diag-
nose and treat pain caused by bone metastasis.
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ing sites of pain and to use them to benchmark the
success of analgesic therapies.

Sewerity. Severe pain more commonly requires
aggressive treatment for its control. Moder-
ate-to-high doses of opiates may be required to
achieve pain control, and adjuvant polyphar-
macy frequently is necessary. Dose intensity
and polypharmacy raise the risks of treatment-
induced side effects, such as nausea and vomit-
ing or sedation. Each of these symptoms may, in
turn, become an additional source of distress.
Constipation, probably the most common side
effect of opiates, can both exacerbate pre-exist-
ing pain and cause new discomfort when not ap-
propriately prevented or treated.

Heterogeneity. Pain may arise from somatic
(eg, bone, muscle, or joint), visceral (eg, organ
capsule or hollow viscus), and neuropathic pain
origins and often entails combinations of these
various types of pain. For instance, the patient
with pain from vertebral involvement of bone
metastasis may also experience radicular pain
from encroachment or invasion of the nerve
root and visceral pain from intractable consti-
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Case Report

A 53-year-old woman presented with a left
breast mass, no palpable axillary adenopathy, and
an otherwise normal medical history and physi-
cal examination. She does not smoke and rarely
drinks alcohol. She had an excellent performance
status and works full time. She underwent a tylec-
tomy and axillary node dissection. The primary
tumor was 2.2 cm?,and 2 of 14 lymph nodes were
positive for intraductal carcinoma.The tumor was
ER-/PR- and HER2+ on fluorescent in situ hybrid-
ization. The treatment plan was radiation therapy
and adjuvant chemotherapy plus trastuzumab
(Herceptin). Chemotherapy consisted of doxo-
rubicin plus cyclophosphamide for 4 cycles, fol-
lowed by a taxane.

She did well with chemotherapy, but after a few

months, her energy level still had not returned to
normal.She continued to work full time but did not
pursue many other activities to the same degree
that she did prior to the breast cancer diagnosis.

Over the past month, she noted back and
shoulder pain, which gradually worsened and had
not been well relieved by acetaminophen.She rat-
ed the pain as about a 7 on a scale of 1 to 10 and
reported that it bothered her most of the time.Her
physical examination was normal; however, x-rays
of the lumbar spine and the right scapula both
showed lytic bone metastases, and a bone scan
also showed lesions in several ribs. A work-up did
not reveal epidural metastases or any other meta-
static breast cancer. She was evaluated for further
anticancer treatment.

pation related to opiate treatment. Moreover,
a breast cancer patient treated by our service
experienced “burning” skin pain associated with
en cuirass chest wall metastasis, bilateral arm
pain described as “tightness” related to lymph-
edema and brachial plexopathy, and “aching”
pain associated with widespread bone metasta-
ses. This patient also suffered from depression,
anxiety, and a sense of spiritual abandonment,
all of which compounded her pain. Each of
these pain problems called for a different treat-
ment approach.

Progressive nature. Cancer pain is commonly
characterized by relapses, remissions, and the
appearance of new sites of pain, depending on
the response to antineoplastic treatment and

]
Table 1

Common Symptoms in Palliative
Care Outpatients With Cancer

Pain 82%
Easy fatigue 67%
Weakness 64%
Anorexia 64%
Weight loss 60%
Lack of energy 59%
Dry mouth 55%
Constipation 51%
Dyspnea 51%
Easy satiety 50%
Sleep problems 47%
Depression 40%

Adapted from Donnelly et al.’
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disease activity. We have seen a number of
patients with radicular hip pain due to lumbar
metastasis appear to initially benefit from ra-
diation therapy and then surprisingly worsen.
Many of these patients are then found to have
an additional lytic metastasis in the pelvis or
hip joint.

Special challenges. The patient with nausea
and vomiting due to chemotherapy, irradiation,
or peritoneal metastasis may not be able to toler-
ate the additional burden of visceral side effects
related to opiate treatment. Some patients are
ideal candidates for treatment with a nonsteroi-
dal agent or corticosteroid but may be precluded
from such treatment due to a low platelet count
and the risk of gastrointestinal hemorrhage. Fi-
nally, cancer can impact the quality of life of
patients adversely through other causes of suf-
fering, including physical symptoms unrelated to
pain as well as emotional and spiritual distress.

Although pain in patients with progressive
cancer often is identified and treated appropri-
ately, many patients may continue to experience
cancer-related pain even as their disease is in
remission or even cured. Such pain may not re-
ceive the same level of attention as does active
cancer-related pain but may be no less distress-
ing. The neuropathic effects of certain chemo-
therapies may continue to manifest as pain for
years after treatment, as may the neuralgic com-
plications of a thoracotomy or mastectomy. For
the patient with lytic bone metastasis, fracturing
may cause persistent pain due to bone instability;
a biomechanical toll on the surrounding muscles,
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ligaments, and tendons; or permanent nerve in-
jury from radicular compression.

Perception of Pain and Pain Ratings

As is true for all types of pain, screening for
pain entails asking patients to provide an estimate
of their pain on a scale of 0-10, with 10 indicat-
ing the worst possible pain. This scale is only a
pain intensity screening tool and provides no in-
formation about the nature, meaning, or impact of
the pain. Likewise, a high pain rating on the 0-10
scale does not elucidate specific management ap-
proaches. In acute pain, ratings on the 0—10 scale
are more likely to reflect the purely nociceptive
component of the patient’s pain. However, in
chronic pain, such as that most commonly seen
with cancer, other factors (such as suffering due to
multiple nociceptive, physical, emotional, psycho-
logic, and cognitive sources) can contribute sub-
stantially to the patient’s perception of pain and
therefore the pain rating. Depression and sleep
deprivation, among other factors, may substan-
tially lower a patient’s pain tolerance.

Although aggressive pain management may
appear to improve functionality and other physi-
cal signs of distress, the patient may continue to
offer high pain ratings. In these instances, it is es-
sential to look for other symptoms and issues that
may impact the reported pain level rather than
automatically escalate the analgesic efforts. Evi-
dence of the substantial contribution of suffering
to the experience of pain is sometimes seen in the
“analgesic” benefit reported after treatment with
antianxiolytics, antidepressants, and atypical an-
tipsychotic medications.

Manifestations of Pain

In the case example, the patient with breast
cancer developed pain due to bone metastases
in the spine, scapula, and ribs. Bone is the third
most prevalent site of remote cancer spread; me-
tastasis to the bone is especially common in pa-
tients with breast and prostate cancers but also
occurs in patients with other malignancies, such
as renal, lung, thyroid, and bladder cancers.?’
Bone metastases are the most common cause of
pain in patients with malignant disease, in part
due to the high frequency of axial (vertebrae,
rib, and pelvis) and appendicular (femoral and
humeral) fractures. In breast cancer, bone is the
most common site of metastasis and initial re-
lapse. Approximately one third of patients will
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experience a major complication related to bone
metastasis, such as fracture or hypercalcemia.*
Hypercalcemia of malignancy occurs in approxi-
mately 10%—15% of patients, and long bone frac-
ture occurs in approximately 10%—20%.

In addition to the incident pain caused by
pathologic fracture and microfractures, constant
pain from bone metastases can be caused by
stretching of the periosteum due to tumor expan-
sion of bone; increased pressure within bone (eg,
in leukemia); the release of inflammatory cyto-
kines (eg, tumor necrosis factor-alpha, endothe-
lin-1) and prostaglandins; neurologic compression
and irritation (including spinal root compression
and spinal cord compression); and muscle spasm.’
Hypercalcemia, a comorbidity of bone metastasis,
may also worsen the perception of pain.

An example of constant pain is the patient with
an expansile thoracic metastasis whose pain is sub-
stantially worse at night (which is relatively uncom-
mon with nonmalignant causes of back pain). Con-
versely, it is not uncommon for patients to report
that their pain is adequately treated when at rest
but more severe with movement (incident pain),
thereby limiting overall function. Pain incident to
movement in patients with large joint or spinal
metastasis is one of the most challenging aspects of
pain management in cancer patients.

Initial Assessment

Pain relief in the patient with active cancer be-
gins with a thorough understanding of the extent
of disease and the risks of associated complica-

Case Report, continued

The patient did well following a course of
palliative radiation therapy and the institution
of capecitabine (Xeloda) but then exhibited
evidence of progressive bone metastasis and
no response to recently instituted vinorel-
bine. She had persistent pain, rated 7 out
of 10, in multiple areas of her body but was
particularly troubled by movement-induced
pain in the mid-thoracic spine and right hip.
Both areas are sites of previous radiotherapy.
Each of these pains was rated “15 out of 10”
on movement. She had no neurologic com-
plaints, except mild, occasional unsteadiness.
Magnetic resonance imaging of the brain was
normal. Although she was being staged for
an investigational agent, she required imme-
diate pain relief.
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Cancer Pain Treatment Ladder

bone scan or plain radiography.

Epidural spinal cord compression may occur
with virtually all solid tumors. Associated motor,
sensory, and bladder/bowel problems often occur at
later stages of the disorder and should not be relied
upon to prompt the initial diagnostic work-up.

Figure 1 shows the basic approach to can-
cer pain management, in which increasing pain
prompts the use of an increasingly more potent
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tions, such as neurologic impairment. This is true
especially for the patient with spinal metastasis, in
Pain whom the risks of paraparesis due to epidural spi-
nal cord compression must always be considered.
To prevent significant pain, distress, and loss of
function, it is important to have a high index of
suspicion for this disorder and to make an early di-
agnosis. In addition to a routine neurologic evalu-
ation, percussion of the spine to detect areas of
pain is essential to the evaluation; such pain, es-
pecially when focal, should signal the probability
of epidural metastasis, and appropriate diagnostic
imaging is necessary. In addition to spinal tender-
ness, initial signs/symptoms of epidural compres-
sion may include increased back pain at night and
subtle gait imbalance. Diagnosis is often made
with magnetic resonance imaging rather than

analgesic regimen, including rational polypharma-
cy and (when appropriate) interventional consid-
erations. For metastatic bone pain, external beam
radiation therapy may provide near complete re-
lief in approximately 50% of patients who have
not received prior radiation therapy. This option,
therefore, is often the initial therapeutic choice in
patients having focal bone pain for whom there
are not major contraindications to radiation
therapy. Unfortunately, bone pain at previously
treated sites often recurs, and although patients
may have a partial response to a second course of
treatment, seldom is this adequate to provide full
palliation of pain.’ Bone-seeking, injectable radio-
isotopes may provide useful palliation to patients
with widespread bone metastasis, especially that
due to breast and prostate cancer; however, due to
the common occurrence of myelosuppression, this
approach is usually avoided in patients considered
for additional chemotherapy.®

Pharmacologic Treatment of
Bone Metastasis Pain

Pharmacologic approaches to pain treat-
ment include acetaminophen, anti-inflammatory
agents, opiates, and bisphosphonates.”

ACETAMINOPHEN

Generally regarded as the safest analgesic, acet-
aminophen is often undervalued in the treatment
of cancer pain. Even for patients receiving high
doses of continuous-release opiates, acetamino-
phen may make a safe and meaningful treatment
addition. Acetaminophen is often combined with
opiates (codeine, hydrocodone, oxycodone [Oxy-
Contin]), and many patients report that the combi-
nation formulations provide better pain relief than
do comparable doses of an opiate alone. Caution
must be exercised when using the combination
products to avoid overdosing with acetaminophen,
however, due to the risk of hepatic injury result-
ing from the use of additional over-the-counter
acetaminophen. Care is particularly warranted in
patients with known hepatic injury, as the use of
acetaminophen with ethanol should be avoided.

ANTI-INFLAMMATORY AGENTS

Anti-inflammatory agents, including the non-
steroidal anti-inflammatory drugs (NSAIDs)
and corticosteroids, are also effective in treating
metastatic bone pain.® For the purpose of treating
cancer pain, the recent adverse publicity associ-
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ated with the cyclooxygenase-2 (COX-2) inhibi-
tors and the resultant unavailability of rofecoxib
(Vioxx) and valdecoxib (Bextra) are regrettable.
In our experience, these agents have been effec-
tive in the management of bone pain, and we have
had few problems with serious toxicities. Advan-
tages of the COX-2 inhibitors include a reduced
risk of gastrointestinal ulceration compared with
other NSAIDs, the absence of antiplatelet effects,
and the convenience of once-daily dosing. Like
the traditional NSAIDs, the use of these agents
presents the potential for renal insufficiency,
hypertension, and peripheral edema, so careful
monitoring of blood-urea-nitrogen, creatinine,
and blood pressure is appropriate.

Corticosteroids may control pain via a number
of different mechanisms.”'® They can produce
both COX and phospholipase A2 inhibition,
thereby curtailing the production of inflamma-
tory prostaglandins and leukotrienes. Corticoste-
roids may additionally stabilize neuronal mem-
branes, decreasing the incidence of spontaneous
electrical discharges that may cause nerve pain.!!
Finally, the local antiedema and oncolytic ef-
fects of corticosteroids may be of particular value
when pain is directly related to tumor compres-
sion or infiltration.

Corticosteroids may be highly useful in cancer
pain treatment, particularly in patients with ad-
vanced cancer for whom the potential long-term
adverse effects of steroid treatment may not be of
primary consideration. For patients with bone me-
tastases, for example, corticosteroids are especially
useful in gaining rapid control over bone pain re-
lated to expansile tumors, such as may occur with
both appendicular and vertebral metastases. This
rapid activity is often beneficial to patients with
epidural spinal metastasis, who can achieve a dra-
matic reduction in persistent pain within 24 hours
of the first dose of medication.

For patients receiving palliative radiation for
bone pain, it is often customary to continue cor-
ticosteroids during the early stages of treatment
and then to taper them as radiotherapy nears
completion. Premature tapering of corticoste-
roids may be associated with worsening of the
underlying pain, and overly rapid tapering may
cause more generalized pain related to “steroid
pseudorheumatism.” Other tumor-related prob-
lems for which corticosteroids often have con-
siderable utility include headaches from intra-
cranial hypertension as well as pain associated
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with peritoneal and pleural metastases, infiltra-
tive brachial and lumbar plexopathy, and hepatic
capsular distension. Finally, corticosteroid use
may produce a number of adjuvant benefits un-
related to pain control, including improvement
in appetite, mood, energy levels, and control of
nausea and emesis.

BISPHOSPHONATES

Bisphosphonates inhibit osteoclast-mediated
bone resorption and are primarily administered
to delay the evolution of skeletal events (eg, frac-
ture) in patients having or at high risk of having
osteolytic bone metastasis. In patients with bone
metastasis pain, particularly when due to breast
or prostate cancer, bisphosphonates, such as zole-
dronic acid (Zometa) and pamidronate, also may
be helpful in reducing pain and the need for sup-
plemental analgesics.!®!?

OPIATES

No class of medications has a longer history of
pain relief or better evidence of efficacy for chron-
ic and severe pain than do the opiates. Opiates
are effective for virtually all types of cancer pain,
are not associated with major organ system toxic-
ity (unlike the NSAIDs or even acetaminophen),
generally have manageable side effects, are avail-
able in multiple formulations, and may be dosed
by various routes of administration.

Case Report, continued

The patient was taking two tablets of
oxycodone/acetaminophen every 6 hours,
which at best reduced her persistent pain to
a5 onascale of 0-10.She had no side effects
from this regimen, but the benefit lasted for
only a few hours, and she began to ask for
early refills.

A core principle in managing cancer pain is
to treat persistent pain with long-acting (ie, con-
trolled-release) medications and breakthrough
pain with shorter-acting agents that can be dose-
titrated to balance analgesia and adverse effects. In
the patient in the case presentation, a long-acting
opiate would be best for her persistent pain, with
oxycodone/acetaminophen reserved for break-
through pain. Currently available opiate prepara-
tions with a prolonged duration of effect include
certain morphine preparations (eg, MS Contin,
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Kadian), fentanyl (eg, Duragesic), oxycodone
(eg, OxyContin), and methadone; investigational
products include new formulations of hydromor-
phone and oxymorphone (Numorphan). Short-
acting opiates used to treat acute or breakthrough
pain include hydrocodone/acetaminophen, oxy-
codone/acetaminophen, hydromorphone, mor-
phine, and transmucosal fentanyl (Actiq).

No pain-control regimen can be considered
optimized unless there is also adequate control of
the symptoms that may result from the analgesics
themselves. To this end, diligence is needed in
preventing and treating opiate-related constipa-
tion, often through the use of both stool soften-
ing and peristaltic agents. The introduction of
opiates may be associated with nausea and vom-
iting. In addition to slow dose titration, manage-
ment strategies may include the use of antiemet-
ics and fentanyl-based products. When sedation
is a problem, rotation to an alternative opiate and
use of antisedative agents (eg, psychostimulants,
modafinil [Provigil], and donepezil [Aricept])
may be of value.

Patient-controlled analgesia (PCA) using
programmable infusion pumps provides a means
of delivering both a continuous dose of opiates
and also (when needed) a breakthrough dose.
Although the superiority of patient-controlled
opiate administration over the combination of
controlled-release and short-acting opiates has
not been shown in clinical studies of cancer pain,
PCA may present some advantages for patients
whose pain is rapidly progressive or “unstable.”
Disadvantages of systemic PCA include its cost,
inconvenience, and the occasional need for ve-
nous access.

Another means of PCA administration is
through the use of externalized spinal catheters
situated in either the epidural or intrathecal
space. Little medical evidence supports the su-
periority of spinal administration of opiates over
other optimized approaches, although some pa-
tients may experience improved pain control and
fewer side effects.

OTHERS

Spasm of the surrounding musculature most
commonly occurs with bone metastasis of the
proximal extremities and spine and may cause
pain that is poorly responsive to opiates and
anti-inflammatory medications. Neuropathic
pain due to compressive or infiltrative radicu-
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lopathies also may occur in patients with spinal
column malignancies.

Although clinical studies to guide treatment
of these problems are lacking, experience suggests
that medications such as baclofen, tizanidine, and
lidocaine-based patches may be useful. Medica-
tions used to treat other types of neuropathic pain
(eg, amitriptyline, gabapentin, pregabalin [Lyrica],
or duloxetine [Cymbalta]) may be worthwhile in
the cancer setting as well. Preliminary testing also
shows some evidence of promise in the treatment of
neuropathic pain with cannabinoid-based agents.

Case Report, continued

Vinorelbine was not effective, and the pa-
tient continued to have worsening bone tu-
mors and liver metastasis. Persistent pain rated
as 4 out of 10 (and“acceptable”) on controlled-
release morphine (200 mg every 12 hours), but
movement pain due to vertebral compression
fractures (T-5,T-7,T-8) continued to be a prob-
lem despite the use of fentanyl oralets (1,600
Mg, 6 units/d).

Conclusion

At this stage of illness, when incident pain is
poorly controlled and there is evidence of refrac-
tory, progressive disease, PCA administration of
morphine or hydromorphone is likely the best
management choice. Should this approach fail to
provide adequate analgesia, consideration might
be given to vertebroplasty or surgical stabiliza-
tion. In recent years, vertebroplasty and kypho-
plasty have both emerged as valuable treatment
approaches in refractory pain due to vertebral
metastasis. Other procedural approaches for bone
pain may include radiofrequency tumor lysis, al-
cohol ablation, cementoplasty, spinal infusion of
analgesics, and hypophysectomy. 16

On the horizon, a number of investigation-
al treatments may hold promise in controlling
bone metastasis pain, including selective endo-
thelin-A receptor antagonists, antinerve growth
factor antibodies, antibodies against recep-
tor activator of nuclear factor-kappa B ligand
(RANKL), and agents that block acid-sensitive
ion channels.! ! Until that time, skilled assess-
ment techniques and an understanding of the
many causes of cancer-related pain are needed
for effective diagnosis and treatment of this all-
too-prevalent complication.
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