
Abstract

Any therapeutic strategy developed for pa-
tients experiencing cancer pain depends
on the goals of care, which can be broadly
categorized as prolonging survival, opti-
mizing comfort, and optimizing function.
The relative priority of these goals for any
individual should direct therapeutic deci-
sion-making. 

By combining primary treatments,
systemic analgesic agents, and other tech-
niques, most cancer patients can achieve
satisfactory relief of pain.  In cases where
pain appears refractory to these interven-
tions, invasive anesthetic or neurosurgical
maneuvers may be necessary, and seda-
tion may be offered to those with unre-
lieved pain at the end of life.

The principles of analgesic therapy
are presented, as well as the practical issues
involved in drug administration, ranging
from calculating dosage to adverse effects,
and, when necessary, how to switch and/or
combine therapies.  Adjuvant analgesics,
which are drugs indicated for purposes
other than relief of pain but which may
have analgesic effects, are also listed and
discussed in some detail.

Surgical and neurodestructive tech-
niques, such as rhizotomy or cordotomy,
although not frequently required or per-
formed, represent yet other options for pa-
tients with unremitting pain and dimin-
ished hope of relief.

Although cancer pain can be a com-
plex medical problem arising from multi-
ple sources, patients should be assured that
suffering is not inevitable and that relief 
is attainable. (CA Cancer J Clin 2000;50:
70-116.)

Pain is among the most prevalent symp-
toms experienced by patients with can-
cer.1 The success of cancer pain thera-
py—which depends on the ability of the
clinician to assess the presenting prob-
lems, identify and evaluate pain syn-
dromes, and formulate a plan for com-
prehensive continuing care—requires
familiarity with a range of therapeutic op-
tions (Table 1) and an approach to long-
term care that is responsive to the chang-
ing needs of the patient.

The formulation of an effective ther-
apeutic strategy for the management of
pain and other symptoms is predicated on
a comprehensive assessment of the pa-
tient.  Such an assessment should clarify
the characteristics of the pain, including
its impact on function and psychological
well-being; identify the pain syndrome
and the putative mechanisms that may
underlie the pain; define and evaluate
both the nature and extent of the under-
lying disease; and characterize concurrent
problems (physical, psychological, and
social) that are contributing, or may soon
contribute, to patient distress.  

The particular therapeutic strategy
that evolves from this information de-
pends on the goals of care.  These goals
can generally be grouped into three
broad categories: 1) Prolonging survival,
2) optimizing comfort, and 3) optimizing
function.  The relative priority of these
goals provides an essential context for
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therapeutic decision-making. 
Most cancer patients can attain satis-

factory relief of pain through an approach
that incorporates primary treatments,
systemic analgesic therapy, and at times,
other non-invasive techniques (such as
psychological or rehabilitative interven-
tions).  Some patients whose pain re-
mains inadequately relieved may benefit
from invasive anesthetic or neurosurgical
treatments and, occasionally, sedation
may be considered for patients with re-

fractory pain at the end of life.

Primary Therapy

The assessment process may reveal a
cause for the pain that is amenable to pri-
mary therapy (i.e., therapy directed at the
cause of the pain).  This therapy may im-
prove comfort, function, or duration of
survival.  For example, pain generated by
tumor infiltration may respond to antineo-
plastic treatment with surgery, radiothera-
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Therapy Examples

Primary Therapy Chemotherapy
Radiotherapy
Hormone therapy
Immunotherapy
Surgery
Antibiotics 

Systemic Analgesic Non-opioid analgesics
Pharmacotherapy Opioids

Adjuvant analgesics

Anesthetic Techniques Intraspinal opioids ± local anesthetic
Chemical rhizotomy
Somatic neurolysis
Sympathetic blockade

Neurosurgical Techniques Rhizotomy
Cordotomy
Cingulotomy
Pituitary ablation

Physiatric Techniques Orthoses
Physical therapy

Psychological Techniques Relaxation training
Distraction techniques

Neurostimulatory Techniques Transcutaneous electrical nerve 
stimulation

Acupuncture

Table 1
Analgesic Therapies for Cancer Pain
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py, or chemotherapy; and pain caused by
infections may be relieved with antibiotic
therapy or drainage procedures.  Specific
analgesic treatments are usually required
as adjuncts to the primary therapy.  

RADIOTHERAPY

The analgesic effectiveness of radiothera-
py is documented by abundant data and
favorable clinical experiences in the treat-
ment of painful bone metastases,2 epidur-
al neoplasm,3 and headache due to cere-
bral metastases.4 Data are lacking in
other settings, however, and the use of ra-
diotherapy is largely anecdotal.  For ex-
ample, results of radiotherapy for per-
ineal pain due to low sacral plexopathy
appear to be encouraging,5 and hepatic
radiotherapy (e.g., 2,000 to 3,000 cGy)
can be well tolerated and effective for the
pain of hepatic capsular distention in
50% to 90% of patients.6

CHEMOTHERAPY

Despite a paucity of data concerning the
specific analgesic benefits of chemothera-
py, there is a strong clinical impression
that tumor shrinkage is generally associat-
ed with relief of pain.  Although there are
some reports of analgesia even in the ab-
sence of significant tumor shrinkage,7,8 the
likelihood of a favorable effect on pain is
generally related to the likelihood of tu-
mor response.  In all situations, the deci-
sion to administer chemotherapy solely
for the treatment of symptoms should be
promptly reconsidered unless the patient
demonstrates a clearly favorable balance
between relief and adverse effects.

SURGERY

Surgery may have a role in the relief of
symptoms caused by specific problems,
such as obstruction of a hollow viscus, un-
stable bony structures, and compression
of neural tissues.9 The potential benefits
must be weighed against the risks of
surgery, the anticipated length of hospital-
ization and convalescence, and the pre-
dicted duration of benefit.10 Clinical expe-

rience has generally been most favorable
when surgery has been used to stabilize
pathological fractures,11 relieve bowel ob-
structions, or drain symptomatic ascites.
Large volume (up to five to 10 liters) para-
centesis, for example, may provide
prompt and prolonged relief from the
pain and discomfort of tense ascites,12

with a small risk of hypotension12,13 or hy-
poproteinemia.14 Radical surgery to ex-
cise locally advanced disease in patients
with no evidence of metastatic spread
may be palliative and may potentially in-
crease the survival of some patients.15,16

ANTIBIOTIC THERAPY

Antibiotics may provide analgesia when
the source of the pain, such as in cellulitis,
chronic sinus infections, pelvic abscess,
pyonephrosis, and osteitis pubis, involves
infection.  In some cases, infection may
be occult and is confirmed only by the
symptomatic relief provided by empiric
treatment with these drugs.17

Systemic Analgesic
Pharmacotherapy 
Analgesic pharmacotherapy is the main-
stay of cancer pain management.  Based
on clinical convention, analgesic drugs
can be classified into three groups: 1) the
non-opioid analgesics, 2) the opioid anal-
gesics, and 3) adjuvant analgesics, which
are agents with other primary indications
that can provide effective analgesia in
specific circumstances.  

PRINCIPLES OF THE “ANALGESIC

LADDER”
An expert committee convened by the
Cancer Unit of the World Health Organi-
zation (WHO) developed a useful ap-
proach to drug selection for cancer pain
that has become known as the “analgesic
ladder.”18 Emphasizing that pain intensi-
ty should be the prime consideration in
analgesic selection, the approach advo-
cates three basic steps (Fig.):

Step 1) Patients with mild-to-moder-
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ate cancer-related
pain should be
treated with non-
opioid analgesics,
which should be
combined with ad-
juvant analgesics if
a specific indication
for these exists.  
Step 2) Patients
who are relatively
intolerant and pre-
sent with moderate-
to-severe pain, or
who fail to achieve
adequate relief af-
ter a trial of a non-
opioid analgesic,
should be treated
with an opioid con-
ventionally used to
treat pain of this in-
tensity.  Tradition-
ally, this has been
accomplished using
a combination product containing a
non-opioid (e.g., aspirin or aceta-
minophen) and an opioid (such as
codeine, oxycodone, or propoxy-
phene).  These compounds can also
be coadministered with adjuvant
analgesics. 
Step 3) Patients who present with se-
vere pain, or who fail to achieve ade-
quate relief following appropriate
administration of drugs on the sec-
ond rung of the “analgesic ladder,”
should receive an opioid agonist
conventionally used for pain of this
intensity.  This drug may also be
combined with a non-opioid anal-
gesic or an adjuvant drug.

Despite evidence from a series of
validation studies demonstrating that this
approach, combined with appropriate
dosing guidelines, provides adequate re-
lief to 70% to 90% of patients,19 the strat-
egy has come under criticism.  A review
of the validation studies concluded that
there was a lack of evidence for the long-

term efficacy of the three-step ap-
proach.20 Additionally, the recent devel-
opment of low-dose formulations of pure
opioid agonists traditionally used for se-
vere pain and the introduction of other
types of analgesic agents such as tra-
madol, has blurred the distinction be-
tween steps 2 and 3.

Notwithstanding these reservations,
the two guiding principles of the ladder,
namely, that analgesic selection should be
primarily determined by the severity of
the pain and that adjuvant analgesics
should be used when necessary, remain
sound and continue to be widely en-
dorsed.19,21-23

NON-OPIOID ANALGESICS

The non-opioid analgesics [aspirin, aceta-
minophen, and the non-steroidal anti-in-
flammatory drugs (NSAIDs)] are useful
alone for mild-to-moderate pain (Step 1
of the analgesic ladder) and provide addi-
tive analgesia when combined with opi-
oid drugs in the treatment of more severe
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World Health Organization: The Analgesic Ladder18
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pain.  Unlike opioid analgesics, the non-
opioid analgesics have a “ceiling” effect
for analgesia and produce neither toler-
ance nor physical dependence.  

The non-opioid analgesics consti-
tute a heterogeneous group of com-
pounds that differ in chemical structure
but share many pharmacological actions
(Table 2).  Some of these agents, such as
aspirin and the NSAIDs, inhibit the en-
zyme cyclo-oxygenase and consequently
block the biosynthesis of prostaglandins,
inflammatory mediators known to sensi-
tize peripheral nociceptors.24 A central
mechanism has also been described,24

and appears to predominate in aceta-
minophen analgesia.25

Adverse Effects

The safe administration of non-opioid
analgesics requires familiarity with their
potential adverse effects.  Aspirin and the
other NSAIDs have a broad spectrum of
potential toxicity, with bleeding diathesis
due to inhibition of platelet aggregation,
gastroduodenopahy (including peptic ul-
cer disease), and renal impairment being
the most common.26 Less common ad-
verse effects include confusion, precipi-
tation of cardiac failure, and exacerba-
tion of hypertension.  Particular caution
should be exercised when these agents
are administered to patients at increased
risk of adverse effects, such as the elderly,
those with blood clotting disorders,
predilection to peptic ulceration, im-
paired renal function, and those receiving
concurrent corticosteroid therapy.  

The risk of gastrointestinal bleeding
can be minimized by appropriate drug se-
lection and the use of peptic cytoprotec-
tive agents.  It has recently been discov-
ered that there are at least two isoforms of
cyclo-oxygenase with distinct roles in anal-
gesia and toxicity.24 Cyclo-oxygenase-1 is
responsible for the synthesis of the protec-
tive prostaglandins that preserve the in-
tegrity of the stomach lining and maintain
normal renal function in a compromised
kidney; cyclo-oxygenase-2 is an inducible

enzyme involved in inflammation, pain,
and fever.  Recently, a range of relatively
selective cyclo-oxygenase-2 inhibitors, in-
cluding meloxicam, nemesulide, rofecoxib,
and celecoxib, have been introduced and
approved as analgesics.  Early data indi-
cate that while these agents are equianal-
gesic with the non-selective inhibitors,
they are associated with less mucosal and
renal morbidity.27

Among the conventional NSAIDs,
the non-acetylated salicylates, including
choline magnesium trisalicylate and sal-
salate,28 which have lesser effects on
platelet aggregation and no effect on
bleeding time at the usual clinical doses,
are preferred in patients with tendencies
to peptic ulceration or bleeding.

Data from randomized trials support
the use of omeprazole,29 misoprostol,30 or
famotidine,31 as the preferred agents for
the prevention of NSAID-related peptic
ulceration.  In contrast, acetaminophen
rarely produces gastrointestinal toxicity
and there are no adverse effects on
platelet function. Hepatic toxicity is pos-
sible, however, and patients with chronic
alcoholism and liver disease can develop
severe hepatotoxicity at the usual thera-
peutic doses of acetaminophen.32

Dosing

A minimal effective analgesic dose, ceil-
ing dose, or toxic dose for any individual
patient with cancer pain is unknown.
Doses may, in fact, be higher or lower
than the usual dose ranges recommended
for the drug involved.  Recommended
doses are usually derived from studies
performed in relatively healthy patients
who have an inflammatory disease, a pop-
ulation clearly dissimilar from those with
cancer pain, who often have coexistent or-
gan failure and who may be receiving oth-
er medications concurrently.  Given that
the effects of these drugs are (at least par-
tially) dose-dependent, administration of
NSAIDs should begin with low initial dos-
es, followed, if necessary, with gradual
dose escalation. Based on clinical experi-
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ence, an upper limit for dose titration is
usually set at 1.5 to 2.0 times the standard
recommended dose of the drug in ques-
tion.  As failure with one NSAID does not
preclude success with another, sequential
trials of several NSAIDs may be useful to
identify a drug with a favorable balance
between analgesia and side effects. 

Opioid Analgesics

A trial of systemic opioid therapy should
be administered to all cancer patients

with pain of moderate or greater severity,
regardless of the pain mechanism.  Al-
though somatic and visceral pain appear
to be relatively more responsive to opioid
analgesics than is neuropathic pain, a
neuropathic mechanism does not confer
“opioid resistance” or “opioid unrespon-
siveness.” Appropriate dose escalation of
opioid agents will identify many patients
with neuropathic pain who can achieve
adequate relief with these drugs.33,34

Optimal use of opioid analgesics re-
quires a sound understanding of the gen-
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Chemical Class Generic Name

Non-Acidic Acetaminophen
Nabumetone
Nemesulide
Meloxicam
Surgery
Antibiotics 

Acidic Salicylates Aspirin
Diflunisal
Choline magnesium trisalicylate
Salsalate

Proprionic Acids Ibuprofen
Naproxen
Fenoprofen
Ketoprofen
Flurbiprofen
Suprofen

Acetic Acids Indomethacin
Tolmentin
Sulindac
Diclofenac
Ketorolac

Oxicams Piroxicam

Fenemates Mefenamic acid
Meclofenamic acid

Table 2
Non-opioid Analgesics



eral principles of opioid pharmacology,
the pharmacological characteristics of
each of the commonly used drugs, and
principles of administration, including
drug selection, routes of administration,
dosing and dose titration, and prevention
and management of adverse effects.

General Principles of Opioid
Pharmacology

Classification: Opioid compounds can be
divided into agonist, agonist-antagonist,
and antagonist classes based on their in-
teractions with the various receptor sub-
types (Table 3).  The pure agonists are
most commonly used in the management
of cancer pain. The mixed agonist-antag-
onist opioids (pentazocine, nalbuphine,
and butorphanol) and the partial agonist
opioids (buprenorphine and probably de-
zocine), on the other hand, play a minor
role in the management of cancer pain
because of the existence of a ceiling effect
for analgesia, the potential for precipitat-
ing withdrawal in patients physically de-
pendent on opioid agonists, and in the
case of mixed agonist-antagonists, the
problem of dose-dependent psychomi-
metic side effects that exceed those of
pure agonist drugs.35

Dose-Response Relationship:  The pure
agonist opioids do not have a ceiling dose
per se; as the dose is raised, analgesic ef-
fects increase in a semi log-linear func-
tion, until either analgesia is achieved or
the patient develops dose-limiting ad-
verse effects such as nausea, vomiting,
confusion, sedation, myoclonus, or respi-
ratory depression.  In practice, the effica-
cy of any particular drug in a specific pa-
tient will be determined by the degree of
analgesia produced following dose esca-
lation through a range limited by the de-
velopment of adverse effects.33

Relative Potency and Equianalgesic 
Doses:  Relative analgesic potency is the
ratio of the dose of two analgesics re-
quired to produce the same analgesic ef-

fect.  By convention, the relative potency
of each of the commonly used opioids is
based on comparison with 10 mg of par-
enteral morphine.  Equianalgesic dose in-
formation (Table 4) provides guidelines
for dose selection when the drug or route
of administration is changed, and is gen-
erally useful as a reference point.
Equianalgesic doses should not be con-
sidered standard starting doses nor
should they be considered a firm guide-
line when switching between opioid
agents.  Numerous variables may influ-
ence the appropriate dose for individual
patients, including pain severity, prior
opioid exposure (and the degree of cross-
tolerance this confers), age, route of ad-
ministration, level of consciousness, and
metabolic abnormalities.

Recently, data have emerged indicat-
ing that the relative potency of methadone
may have been previously underestimat-
ed.  It appears that the methadone:mor-
phine equianalgesic ratio is curvilinear
rather than linear: At low doses of mor-
phine (30 to 200 mg oral morphine), it is
1:4-1:6 and at high doses (greater than 300
mg oral morphine), 1:10-1:12.36

Opioid Agonists (Table 3)

Codeine:  Codeine is the most commonly
used opioid analgesic for the management
of mild-to-moderate pain, and is generally
formulated in combination with aspirin or
acetaminophen.  Its plasma half-life and
duration of action is usually in the range of
two to four hours.   Recently, it has been
demonstrated that the analgesic effect of
codeine is at least partly dependent on the
metabolism of codeine to morphine by the
genetic polymorphic cytochrome P-450
CYP2D6 (sparteine oxygenase).  Approx-
imately 7% of Caucasians lack CYP2D6
activity (poor metabolizers) due to inheri-
tance of two non-functional alleles; in
these people, codeine has a diminished
analgesic effect.37

Dihydrocodeine:  Dihydrocodeine is an
equianalgesic codeine analogue, and in
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the US, is only available in combination
with acetaminophen or aspirin.  A single-
agent sustained-release formulation has
recently been developed. As with co-
deine, poor metabolizers of sparteine ex-
perience diminished analgesia with dihy-
drocodeine.38

Hydrocodone:  Hydrocodone has an oral
analgesic potency that is approximately
half that of oral morphine.  It is available
in a combination tablet that incorporates
10 mg hydrocodone with 1,000 mg aceta-
minophen.39 Hydrocodone is metabo-
lized to morphine by cytochrome P-450
CYP2D6 to hydromorphone and, conse-
quently, poor metabolizers derive only a
diminished analgesic effect.
Oxycodone:  Oral oxycodone has a high
bioavailability (60%) and an analgesic

potency that is 25% to 50% greater than
that of morphine.40 Oral oxycodone, in
combination with aspirin or aceta-
minophen in products that provide 5 mg
of oxycodone per tablet, is a useful drug
for treatment of moderate pain, as de-
scribed in Step 2 of the “analgesic lad-
der.”  Single-agent tablet or syrup formu-
lations of oxycodone are also available,
doses of which can be adjusted to effec-
tively manage severe pain. Recently, sus-
tained-release formulations have been
developed with an eight-to-12-hour dura-
tion of action, which is suitable for the
management of both moderate and se-
vere pain.40,41 In some countries, oxy-
codone pectinate is available as a rectal
suppository, which has a delayed absorp-
tion and prolonged duration of effect. 

Propoxyphene (Dextropropoxyphene):
Propoxyphene is a congener of metha-
done.  It is metabolized to norpropoxy-
phene, which has a long half-life and is as-
sociated with excitatory effects, including
tremulousness and seizures.  These ef-
fects are dose-related and are not a clini-
cal problem at doses typically adminis-
tered for moderate pain (50 to 100 mg
every four hours).42 Rarely, propoxy-
phene may induce a hepatotoxic reac-
tion,43 and potentially dangerous drug in-
teractions have been reported when
propoxyphene has been administered to-
gether with carbamazepine, warfarin, or
alcohol.

Morphine:  Based on its availability and
the clinician’s familiarity with its use,
morphine has been designated as the pro-
totypical agent for Step 3 of the “anal-
gesic ladder.”19 Its availability in a wide
range of formulations—injectable, imme-
diate- and controlled-release tablets, im-
mediate- and controlled-release rectal
suppositories, immediate-release syrup,
and controlled-release suspension—is
unique among the pure opioid agonists
and contributes to the great flexibility of
this agent.

C A  C a n c e r  J  C l i n  2 0 0 0 ; 5 0 : 7 0 - 1 1 6

Vol. 50 No. 2 march/april 2000 77

Table 3
Analgesic Opioids Classified 

By Receptor Interactions

Agonists
Codeine 
Oxycodone
Hydrocodone
Dihydrocodeine
Heroin
Oxymorphone 
Meperidine
Levorphanol
Hydromorphone
Methadone 
Fentanyl
Sufentanil 
Alfentanil
Propoxyphene

Partial Agonists
Buprenorphine
Dezocine

Agonist/Antagonists
Pentazocine
Butorphanol
Nalbuphine
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Dose (mg) Equianalgesic 
to 10 mg IM Morphine

Drug Half-life Duration of Comments
IM PO (hr) Action (hr)

Codeine 130 200 2-3 2-4 Usually combined 
with a non-opioid.

Oxycodone 15 20-30 2-3 2-4 Combined with a 
non-opioid or as a 
controlled-release
tablet

Propoxyphene 100 50 2-3 2-4 Usually combined with
non-opioid. Norpro-
poxyphene toxicity may 
cause seizures.

Morphine 10 30 2-3 3-4 Multiple routes of admin-
istration available. Con-
trolled-release available. 
M6G accumulation in 
renal failure.

Hydromorphone 2-3 7.5 2-3 2-4 Multiple routes available.

Methadone 1-3 2-6 15-190 4-8 Plasma accumulation 
may lead to delayed toxi-
city.  Dosing should be 
initiated on a PRN basis.

Meperidine 75 300 2-3 2-4 Low oral bioavailability.
Normeperidine toxicity 
limits utility. Contraindi-
cated in patients with 
renal failure and those 
receiving MAO inhibitors.

Oxymorphone 1 10 (PR) 2-3 3-4 No oral formulation 
available. Less 
histamine release.

Levorphanol 2 4 12-15 4-8 Plasma accumulation 
may lead to delayed 
toxicity.

Fentanyl (Empirically) Transdermal 48-72 Patches available to
Transdermal fentanyl 100 mcg/h deliver 25, 50,75, and
System =2-4 mg/h IV morphine 100 mcg/hr

Key: mg=milligrams; IM=intramuscular; PO=orally; hr=hours; PRN=as needed; PR=per rectum; 
mcg=micrograms; MAO=monoamine oxidase

Table 4
Opioid Agonist Drugs
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Morphine usually has a half-life and
duration of action of two to four hours.
Morphine undergoes hepatic glucuro-
nidation at the 3 and 6 positions, and the
metabolites are excreted by the kidneys.
Morphine-3-glucuronide (M3G), the ma-
jor metabolite of morphine,44 is not an
analgesic.  Rather, data suggest that M3G
has a role in the production of dose-relat-
ed adverse effects, such as hyperal-
gesia/allodynia and myoclonus.45 Mor-
phine-6-glucuronide (M6G), on the other
hand, binds to opioid receptors and pro-
duces potent opioid effects in animals.46,47

In humans, however, analgesia has been
observed with intrathecal administration48

of M6G but not after intravenous admin-
istration.49 Renal excretion of M6G is re-
lated to creatinine clearance.50 In some
patients with impaired renal function,
high concentrations of M6G have been as-
sociated with toxicity,51-53 suggesting the
need for enhanced vigilance when admin-
istering morphine to patients with renal
impairment. 

The relative potency of intramuscu-
lar versus oral morphine is somewhat
controversial.  Although single-dose stud-
ies of morphine in postoperative cancer
patients demonstrated an intramuscular-
to-oral potency ratio of 1:6,54 both bio-
availability data55 and surveys of patients
receiving the drug chronically suggest
that a ratio of 1:3 or 1:2 is more appropri-
ate for routine use.56

Hydromorphone:  Hydromorphone is a
versatile opioid with a short half-life that
can be administered by oral, rectal, par-
enteral, and intraspinal routes.57 Its solu-
bility, high bioavailability (78%) by con-
tinuous subcutaneous infusion,58 and the
availability of a high-concentration (10
mg/cc) preparation, make it particularly
suitable for subcutaneous infusion.  A
sustained-release formulation of oral hy-
dromorphone with a duration of action of
eight to 12 hours has recently become
available.41,59 Although the equianalgesic
ratio of parenteral morphine to hydro-

morphone has traditionally been quoted
as 7:1, recent data suggest that it is proba-
bly closer to 4:1.60,61

Meperidine (Pethedine):  Meperidine is
an opioid agonist with a short half-life
and a profile of potential adverse effects
that limits its utility.  Meperidine is N-
demethylated to normeperidine, an ac-
tive metabolite with twice the convulsant
potency and half the analgesic potency of
its parent compound.  The half-life of
normeperidine is 12 to 16 hours, approxi-
mately four to five times the half-life of
meperidine. 

Accumulation of normeperidine af-
ter repetitive dosing of meperidine can
result in central nervous system toxicity
characterized by subtle adverse mood ef-
fects, tremulousness, multifocal my-
oclonus, and, occasionally, seizures.62 Al-
though accumulation of normeperidine is
most likely to affect the elderly and pa-
tients with overt renal disease, toxicity is
sometimes observed in younger  patients
with normal renal function.  The most se-
rious toxicity associated with meperidine
is normeperidine-induced seizures.
Naloxone does not reverse this effect,
and theoretically could precipitate
seizures in meperidine-treated patients
by blocking the depressant action of
meperidine and allowing the convulsant
activity of normeperidine to become
manifest.  If naloxone must be adminis-
tered to a patient receiving meperidine, it
should be diluted and slowly titrated
while appropriate seizure precautions are
taken.  Meperidine may also be toxic 
if administered to patients receiving
monoamine oxidase inhibitors.  This
combination may produce a syndrome
characterized by hyperpyrexia, muscle
rigidity, and seizures that may occasional-
ly be fatal.63 The pathophysiology of this
syndrome is related to excess availability
of serotonin at the 5-HT1A-receptor in
the central nervous system.

Fentanyl:  Fentanyl is a semi-synthetic
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opioid characterized by high potency,
lipophilicity, and a short half-life after bo-
lus administration.  The development of a
transdermal system has broadened its
clinical utility for the management of can-
cer pain.64 Parenteral fentanyl is used as
a premedication for painful procedures65

and in continual infusion either in-
travenously66 or by the subcutaneous
route.67 A recently approved oral trans-
mucosal formulation may be particularly
useful in the management of “break-
through” pain in cancer patients.68

Oxymorphone:  Oxymorphone is a po-
tent lipophilic congener of morphine with
a short half-life that is available as in-
jectable and rectal formulations in the
US.  Substantial experience has been re-
ported using oxymorphone for intra-
venous or subcutaneous Patient Con-
trolled Analgesia.69 The rectal formu-
lation is approximately equipotent with
parenteral morphine.  Oxymorphone is
less likely to induce histamine release
than is morphine, and may have particu-
lar utility for patients who develop itch in
response to other opioids.70

Methadone:  Methadone is a synthetic
opioid with a very long plasma half-life of
approximately 24 hours (range, 13 to
more than 100 hours).71 Despite this long
half-life, many patients require dosing at
a four-to-eight-hour interval to maintain
analgesic effects.72 After treatment is ini-
tiated or the dose is increased, plasma
concentration rises for a prolonged peri-
od, which may be associated with delayed
onset of side effects.  Serious adverse ef-
fects can be avoided if the initial period of
dosing is accomplished with “as needed”
administration.73 When steady-state has
been achieved, scheduled dose frequency
should be determined by the duration of
analgesia following each dose.  Oral and
parenteral preparations of methadone
are available. Subcutaneous infusion has
been reported to cause local skin toxicity
and is not recommended.74

The equianalgesic dose ratio of mor-
phine to methadone has been a matter of
confusion and controversy.  Recent data
from crossover studies with morphine
and methadone and hydromorphone and
methadone indicate that methadone is
much more potent than previously de-
scribed in literature, and that the ratio
correlates with total opioid dose adminis-
tered before switching to methadone.36

Among patients receiving low doses of
morphine (30 to 300 mg oral morphine),
the equianalgesic ratio for oral
methadone to oral morphine is 1:4 to 1:6
and at high doses (more than 300 mg oral
morphine), 1:10 to 1:12.36

Levorphanol:  Levorphanol is a mor-
phine congener with a long half-life (12 to
16 hours) that is available in both oral
and parenteral formulations. It is five
times more potent than morphine and
has an oral:parenteral relative potency
ratio of 2:1.  Like methadone, drug accu-
mulation may follow the initiation of
therapy or dose escalation.  Levorphanol
is used commonly as a second-line agent
in patients with chronic pain who cannot
tolerate morphine.  

FACTORS IN OPIOID SELECTION

The factors that influence opioid selec-
tion in chronic pain states include pain in-
tensity, pharmacokinetic and formulary
considerations, previous adverse effects,
and the presence of co-existing disease. 

Pain Intensity

Traditionally, patients with moderate pain
have been treated with a combination
product containing acetaminophen or as-
pirin plus codeine, dihydrocodeine, hy-
drocodone, oxycodone, or propoxyphene.
The doses of these combination products
can be increased until the maximum dose
of the non-opioid co-analgesic is attained
(e.g., 4,000 mg acetaminophen); beyond
this dose, the opioid in the combination
product could be increased as a single
agent, or the patient could be switched to
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an opioid conventionally used for strong
pain.  In recent years, new opioid formula-
tions have been developed that may im-
prove the convenience of drug administra-
tion for patients with moderate pain,
including controlled-release formulations
of codeine, dihydrocodeine, oxycodone,
morphine, and tramadol.

Patients who present with severe
pain are usually treated with morphine,
hydromorphone, oxycodone, oxymor-
phone, fentanyl, methadone, or levor-
phanol.  

Pharmacokinetic and Formulary
Considerations

Opioid agonists with short half-lives
(morphine, hydromorphone, fentanyl,
oxycodone, or oxymorphone) are gener-
ally favored because they are easier to
titrate than drugs with longer half-lives
that require longer periods to approach
steady-state plasma concentrations.  Mor-
phine is generally preferred as it has a
short half-life and is easy to titrate in its
immediate-release form; it is also avail-
able as a controlled-release preparation
that allows an eight-to-12-hour dosing in-
terval.  The opioids with long half-lives,
methadone and levorphanol, are not usu-
ally considered first-line agents.  They can
be more difficult to titrate and present
challenging management problems if de-
layed toxicity develops as a result of grad-
ually rising plasma concentrations follow-
ing dose increments.  

As noted previously, the mixed ago-
nist-antagonist opioids (pentazocine, nal-
buphine, and butorphanol) and the par-
tial agonist opioids (buprenorphine and
probably dezocine) are not preferred in
the management of cancer pain.35 Simi-
larly, the pharmacological characteristics
of meperidine limit its role in the cancer
population.  

When opioids cannot be given orally,
the availability of other routes of adminis-
tration becomes an important considera-
tion in opioid selection.  For instance, oxy-
morphone is available only as a rectal

suppository or for injection; fentanyl is
only available for transdermal or par-
enteral administration; and oxycodone is
only available for oral administration.

Response to Previous Therapy 
with Opioids

The patient’s response to previous trials
of opioid therapy is always important.  If
an opioid is well tolerated, the agent is
usually continued unless difficulties in
dose titration occur or the required dose
cannot be administered conveniently.  If
the patient is opioid-naïve and has strong
pain, morphine is generally recommend-
ed because of the range of available for-
mulations and widespread physician fa-
miliarity.  A switch to an alternative
opioid is considered if the patient devel-
ops dose-limiting toxicity that precludes
adequate relief of pain without excessive
side effects, or if a specific formulation,
not available for the current drug, is ei-
ther needed or may substantially improve
the convenience of opioid administration.

Some patients will require sequen-
tial trials of several different opioids be-
fore an effective and well tolerated drug
is identified.75-77 The existence of incom-
plete cross-tolerance to various opioid ef-
fects (analgesia and side effects) under-
lies the utility of such sequential trials.  It
is strongly recommended that clinicians
be familiar with at least three opioid
drugs used in the management of severe
pain and have the ability to calculate ap-
propriate starting doses using equianal-
gesic dosing data.  

Co-existing Disease

The presence of liver disease may de-
crease the clearance and increase the
bioavailability and half-lives of meperi-
dine, pentazocine, and propoxyphene, re-
sulting in higher-than-normal plasma
concentrations.  Mild or moderate hepat-
ic impairment has only minor impact on
morphine clearance; however, advanced
disease may be associated with reduced
elimination.78
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Patients with renal impairment may
accumulate the active metabolites of
propoxyphene (norpropoxyphene), me-
peridine (normeperidine), and morphine
(M6G).  In the setting of renal failure or
unstable renal function, titration of these
drugs requires caution and close monitor-
ing; alternative opioids are often recom-
mended.  

ROUTE OF ADMINISTRATION

Routes of systemic administration may
be classified according to degree of inva-
siveness.  Opioids should be administered
by the least invasive and safest route that
provides adequate analgesia.  In a survey
of patients with advanced cancer, more
than half required two or more routes of
administration prior to death, and almost
a quarter required three or more.79

Non-invasive Routes of Opioid
Administration

Usually, the oral route of opioid adminis-
tration is preferred in routine practice.
Alternative routes are necessary for pa-
tients who have impaired swallowing or
gastrointestinal dysfunction, for those
who require a very rapid onset of analge-
sia, or for those who are unable to manage
either the logistics or side effects associat-
ed with the oral route.75 For patients re-
quiring very high doses, the oral route
may not be practically feasible due to the
excessive number of tablets or high vol-
umes of oral solution that are necessary.75

Non-invasive alternatives to the oral
route for relatively intolerant patients 
include the rectal, transdermal, and sub-
lingual routes.  Rectal suppositories con-
taining oxycodone, hydromorphone, oxy-
morphone, and morphine have been
formulated, and controlled-release mor-
phine tablets can be also administered per
rectum.80 The potency of opioids admin-
istered rectally is approximately equiva-
lent to that achieved by the oral route.56

Fentanyl is the only opioid available
as a transdermal preparation.  The fen-
tanyl transdermal system consists of a

drug reservoir that is separated from the
skin by a copolymer membrane that con-
trols the rate of drug delivery to the skin
surface such that the drug is released into
the skin at a nearly constant amount per
unit time.  The dosing interval for each
system is usually 72 hours81 but some pa-
tients require a 48-hour schedule.64

Transdermal patches capable of deliver-
ing 25, 50, 75, and 100 mcg/hr are avail-
able, and multiple patches may be used
simultaneously if patients require higher
doses.  At the present time, the limita-
tions of the transdermal delivery system
include its cost and the requirement for
an alternative short-acting opioid for
breakthrough pain.  Recent data from
controlled studies indicate that the trans-
dermal administration of fentanyl is asso-
ciated with a lower incidence of constipa-
tion than is morphine and is often
preferred.82-84

Sublingual absorption of any opioid
could potentially yield clinical benefit, but
bioavailability is very poor with drugs that
are not highly lipophilic and the likeli-
hood of an adequate response is low.85

Sublingual buprenorphine, a relatively
lipophilic partial agonist, can provide ade-
quate relief of mild to moderate cancer
pain.86 Anecdotally, sublingual morphine
has also been reported to be effective, al-
though this drug has poor sublingual ab-
sorption85 and efficacy may be related, in
part, to swallowing of the dose.  Both fen-
tanyl and methadone are relatively well
absorbed through the buccal route,85 and
sublingual administration of an injectable
formulation is occasionally used in the rel-
atively intolerant patient who transiently
loses the option of oral dosing.  Overall,
however, the sublingual route has limited
value due to the lack of available formula-
tions, poor absorption of most drugs, and
the inability to deliver high doses or pre-
vent swallowing of the dose.  

An oral transmucosal formulation of
fentanyl, which incorporates the drug into
a candy base that is absorbed across the
buccal mucosa, has recently been ap-
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proved for the management of break-
through pain.  This formulation is rapidly
absorbed and achieves blood levels and
time to peak effect that are comparable to
parenterally administered fentanyl.  In-
deed, the time to onset of effect is five to
10 minutes.68,87 Studies in cancer patients
suggested that it is useful and that it can
provide rapid and very effective relief of
breakthrough pain.68,87 Formulations in-
corporating 200, 400, 800, and 1,600 mcg
have been approved by the FDA and are
now available.  The most common adverse
effects associated with this formulation are
somnolence, nausea, and dizziness.

Invasive Routes of Opioid
Administration

A parenteral route for opioid administra-
tion must be considered when the oral
route is precluded or when there is need
for rapid onset of analgesia, or a more
convenient regimen.  Repeated parenter-
al bolus injections, which may be admin-
istered by the intravenous, intramuscular,
or subcutaneous routes, may be useful in
some patients, but are often compro-
mised by the occurrence of prominent
“bolus” effects (toxicity at peak concen-
tration and/or pain breakthrough at the
trough).  Repetitive intramuscular injec-
tions are a common practice, but because
they are painful and offer no pharmaco-
kinetic advantage, their use is not recom-
mended.  Repeated bolus doses without
frequent skin punctures can be accom-
plished through the use of an indwelling
intravenous or subcutaneous infusion de-
vice.   To deliver repeated subcutaneous
injections, a 25-to-27-gauge infusion de-
vice (a “butterfly”) can be left under the
skin for up to a week.88

Intravenous bolus administration
provides the most rapid onset and short-
est duration of action.  Time to peak ef-
fect correlates with the lipid solubility of
the opioid and ranges from two to five
minutes for methadone to 15 to 30 min-
utes for morphine and hydromorphone.
This approach is most commonly used to

treat very severe pain, in which case, in-
travenous doses can be repeated at an in-
terval as brief as that determined by the
time to peak effect, until adequate relief
is achieved.89

Continuous parenteral infusions are
useful for many patients who cannot be
maintained on oral opioids.  Long-term
infusions may be administered intra-
venously or subcutaneously.  In practice,
the major indication for continuous infu-
sion occurs among patients who are un-
able to swallow or absorb opioids.  Con-
tinuous infusion is also used in some
patients whose high opioid requirement
renders oral treatment impractical.

Ambulatory patients can easily use
continuous subcutaneous infusion.  A 
recent study demonstrated that the
bioavailability of hydromorphone is 78%
by this route,58 and clinical experience
suggests that dosing may be initiated in a
manner identical to that used with contin-
uous intravenous infusion.90 A range of
pumps is available varying in complexity,
cost, and ability to provide patient-con-
trolled “rescue doses” as adjuncts to the
continuous basal infusion.88

Opioids suitable for continuous sub-
cutaneous infusion must be soluble, well
absorbed, and nonirritant.  Extensive ex-
perience has been reported with heroin,
hydromorphone, oxymorphone, mor-
phine, and fentanyl.88 Methadone, how-
ever, appears to be relatively irritating
and is not preferred.74 To maintain the
comfort of an infusion site, the subcuta-
neous infusion rate should not exceed
three to five cc/hr.  Patients who require
high doses may benefit from the use of
concentrated solutions.  A high concen-
tration hydromorphone formulation (10
mg/cc) is available commercially, for ex-
ample, and the organic salt of morphine,
morphine tartrate, is available in some
countries as an 80-mg/cc solution.  In se-
lected cases, concentrated opioid solu-
tions can be compounded specifically for
continuous subcutaneous infusion.  

Subcutaneous infusion, like repeat-
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ed subcutaneous bolus injections, can
usually be administered using a 27-gauge
“butterfly” needle.  The infraclavicular
and anterior chest sites provide the great-
est freedom of movement for patients,
but other sites may be used.  A single in-
fusion site can often be maintained for
five to seven days.  Occasionally, patients
develop focal erythematous swelling at
the site of injection;91 this is a common
complication with methadone74 and has
also been described with morphine and
hydromorphone.91 This type of focal
swelling must be distinguished, however,
from injection site abscess formation,
which may require antibiotic therapy, and
in some cases, surgical drainage.

Continuous subcutaneous delivery
of drug combinations may be indicated
when nausea, anxiety, or agitation ac-
companies pain.  An antiemetic, neu-
roleptic, or anxiolytic agent may be com-
bined with an opioid, provided that it is
nonirritant, miscible, and stable in com-
bined solution.  Experience has been 
reported with metoclopramide, haloperi-
dol, scopolamine, cyclizine, metho-
trimeprazine, chlorpromazine, and mida-
zolam.92,93

In some circumstances, continuous
intravenous infusion may be the most ap-
propriate parenteral route.  This ap-
proach may be indicated, for example,
when very high doses are required, when
methadone is used parenterally, or when
the patient has developed injection site
reactions.  If continuous intravenous infu-
sion is to be administered on a long-term
basis, placement of a permanent central
venous line is recommended.94

CHANGING ROUTES OF

ADMINISTRATION

The switch between oral and parenteral
routes should be guided by knowledge of
relative potency (Table 4) to avoid subse-
quent over- or under-dosing.  In calculat-
ing the equianalgesic dose, the potencies
of the intravenous, subcutaneous, and in-
tramuscular routes are considered equiva-

lent.  In recognition of the imprecision of
the accepted equianalgesic doses and the
risk of toxicity from potential overdose, a
modest reduction in the equianalgesic
dose is prudent.  Implementing the change
in a stepwise fashion (i.e., slowly reducing
the parenteral dose and increasing the oral
dose over a two-to-three-day period) can
minimize the problems associated with
switching the route of administration.

SCHEDULING OPIOID ADMINISTRATION

The schedule of opioid administration
should be individualized to optimize the
balance between patient comfort and
convenience.  “Around-the-clock” dosing
and “as needed” dosing both have a place
in clinical practice.

“Around-The-Clock” Dosing

Patients with continuous or frequent pain
generally benefit from scheduled
“around-the-clock” dosing, which can
provide continuous relief by preventing
the pain from recurring.  Clinical vigi-
lance is required, however, when this ap-
proach is used in patients with no previ-
ous opioid exposure and when admin-
istering drugs that have long half-lives
(methadone or levorphanol) or produce
metabolites with long half-lives (e.g.,
M6G and norpropoxyphene).  In the lat-
ter situations, delayed toxicity may de-
velop as plasma drug (or metabolite) 
concentrations rise toward steady-state
levels. 

Most patients who receive an
“around-the-clock” opioid regimen
should also be provided a so-called “res-
cue dose,” which is a supplemental dose
offered on an “as needed” basis to treat
pain that breaks through the regular
schedule.  The frequency with which the
rescue dose can be offered depends on
the route of administration and the time
to peak effect for the particular drug.
Oral rescue doses are usually offered up
to every one to two hours and parenteral
doses can be offered as frequently as
every 15 to 30 minutes.  
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Clinical experience suggests that the
initial size of the rescue dose should be
equivalent to approximately 50% to
100% of the dose administered every
four hours for oral or parenteral bolus
medications, or 50% to 100% of the
hourly infusion rate for patients receiving
continuous infusions.  Alternatively, this
may be calculated as 5% to 15% of the
24-hour baseline dose.  The magnitude of
the rescue dose should be individualized,
and some patients with low baseline pain
but severe exacerbations may require res-
cue doses that are substantially higher.95

The drug used for the rescue dose is usu-
ally identical to that administered on a
scheduled basis.  In the case of transder-
mal fentanyl, however, an alternative opi-
oid with a short half-life is recommended
for the rescue dose.

The integration of around-the-clock
dosing with rescue doses provides a
method for safe and rational stepwise
dose escalation, which is applicable to all
routes of opioid administration.  Patients
who require more than four to six rescue
doses per day should generally undergo
escalation of the baseline dose.  The
quantity of the rescue medication con-
sumed can be used to guide the dose in-
crement.  Alternatively, each dose incre-
ment can be set at 33% to 50% of the
pre-existing dose.  In all cases, escalation
of the baseline dose should be accompa-
nied by a proportionate increase in the
rescue dose, so that the size of the supple-
mental dose remains a constant percent-
age of the fixed dose (Table 5).

Controlled-Release Drug Formulations

Controlled-release opioid preparations
can reduce the inconvenience associated
with around-the-clock administration of
drugs with a short duration of action.
Currently, controlled-release formula-
tions are available for administration by
the oral, transdermal, and rectal routes.
Clinical experience has been greatest
with oral controlled-release morphine
preparations that have an eight-to-12-

hour duration of effect.  Over recent
years, the range of controlled-release for-
mulations has substantially expanded and
now includes once-daily morphine prepa-
rations;96 controlled-release morphine
suppositories97 and suspension;98 trans-
dermal fentanyl;82,99 controlled-release
oxycodone tablets;41 hydromorphone;41

codeine; and dihydrocodeine.101

Most patients who are given a con-
trolled-release opioid should also be pro-
vided with a rescue dose of an immediate-
release opioid to treat pain that breaks
through the regular controlled-release
schedule (Table 5). 

Clinical experience suggests that
controlled-release morphine should not
be used for rapid dose titration in patients
with severe pain.  The time required (at
least 24 hours) to approach steady-state
plasma concentration after dosing is initi-
ated or changed may complicate efforts
to rapidly identify the appropriate dose.
Repeat dose adjustments for patients
with severe pain are performed more effi-
ciently with a short-acting morphine
preparation, which may then be changed
to a controlled-release preparation when
the effective around-the-clock dose is
identified.  This switch from short-acting
morphine to controlled-release morphine
should be a milligram-to-milligram con-
version, which results in the same total
around-the-clock dose of the opioid.   

“As Needed” Dosing

In some situations, opioid administration
on an “as needed” basis, without an
around-the-clock dosing regimen, may be
beneficial.  In the opioid-naïve patient, “as
needed” dosing may provide additional
safety during the initiation of opioid ther-
apy, particularly when rapid dose escala-
tion is needed or when therapy with a long
half-life opioid, such as methadone or lev-
orphanol, is begun.73 “As needed” dosing
may also be appropriate for patients who
have rapidly decreasing analgesic require-
ments or intermittent pain separated by
pain-free intervals. 
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Patient Controlled Analgesia 

Patient controlled analgesia (PCA) gen-
erally refers to a technique of parenteral
drug administration in which the patient
controls an infusion device that delivers a
bolus of analgesic drug “on demand,” ac-
cording to parameters set by the physi-
cian.  Use of a PCA device allows the pa-
tient to overcome variations in both
pharmacokinetic and pharmacodynamic
factors by carefully titrating the rate of
opioid administration to meet individual
analgesic needs.102 Although it should be
recognized that the use of oral rescue
doses is, in fact, a form of PCA,73 the term
is not commonly applied to this situation.   

Long-term PCA in cancer patients is
most commonly achieved via the subcuta-
neous route using an ambulatory infusion
device.88,102 In most cases, PCA is added
to a basal infusion rate and acts essential-
ly as a rescue dose.102 Rare patients have
benefited from PCA alone to manage
episodic pains characterized by an onset
so rapid that an oral dose could not pro-
vide sufficiently prompt relief.103 Long-
term intravenous PCA can be used for
patients who require doses that cannot be
comfortably tolerated via the subcuta-
neous route or in those who develop local
reactions to subcutaneous infusion.  PCA
has also been applied with spinally ad-
ministered opioids104 and non-opioid ap-
proaches such as nitrous oxide.105

DOSE SELECTION AND TITRATION

Selecting a Starting Dose
A patient who is relatively intolerant,
having had only some exposure to an opi-
oid for moderate pain from the second
rung of the analgesic ladder, should gen-
erally begin one of the opioids typically
used for severe pain at a dose equivalent
to five to 10 mg morphine intramuscular-
ly every four hours.56 If morphine is used,
an oral-to-intramuscular relative potency
ratio of 2:1 to 3:1 is conventional.56

When patients on higher doses of opioids
are switched to an alternative opioid
drug, the starting dose of the new drug

should be reduced to 50% to 75% of the
equianalgesic dose to account for incom-
plete cross-tolerance.  

Dose Adjustment

Adjustment of the opioid dose is essential
at the start of therapy and is usually nec-
essary throughout the course of therapy.
At all times, inadequate relief should be
addressed through gradual escalation of
dose until adequate analgesia is reported
or intolerable and unmanageable side ef-
fects supervene.  Because opioid re-
sponse increases linearly with the log of
the dose, a dose increment of less than
30% to 50% is not likely to significantly
improve analgesia.  Doses can become
extremely large during this process of
titration.  The absolute dose is immaterial
as long as administration is not compro-
mised by excessive side effects, inconve-
nience, discomfort, or cost.  

Patients vary greatly in the opioid
dose required to manage pain79,106,107 and
some patients require very high doses of
systemic opioids to control pain.108,109 A
survey of patients with advanced cancer
observed that the average daily opioid re-
quirement was equivalent to 400 to 600
mg of intramuscular morphine; approxi-
mately 10% of patients in the survey re-
quired greater than 2,000 mg, and one pa-
tient required more than 35,000 mg per
24 hours.79

Rate of Dose Titration

The rate of dose titration depends on the
severity of the pain, the medical condi-
tion of the patient, and the goals of care.
Patients who present with very severe
pain are sometimes best managed by re-
peated parenteral administration of a
dose every 15 to 30 minutes until pain is
partially relieved.89 Empiric guidelines
have been proposed for the calculation of
hourly maintenance dosing after this par-
enteral loading has been accomplished
with a short half-life opioid such as mor-
phine, hydromorphone, or fentanyl;110

these guidelines, which can be reasonably
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Table 5
Stepwise Escalation of Morphine Sulfate

Oral Immediate-Release Morphine Sulfate

Step* mg every Rescue Dose ( mg)
4 hr ATC

1 15 7.5  PRN q 1 hr

2 30 15.0  PRN q 1 hr

3 45 22.5  PRN q 1 hr

4 60 30.0  PRN q 1 hr

5 90 45.0  PRN q 1 hr

Oral Controlled-Release Morphine Sulfate (immediate-release rescue dose)

Step* mg  ATC Immediate-Release
Rescue Dose (mg)

1 30  every 12 7.5  PRN every 1hr

2 30  every 8 15.0  PRN every 1hr

3 60  every 12 15.0  PRN every 1hr

4 100  every 12 30.0  PRN every 1hr

5 100  every 8 45.0  PRN every 1hr

Continuous Morphine Infusion

Step* mg/hr Rescue Dose (mg)

1 3 2.0  PRN every 30 min

2 5 2.5  PRN every 30 min

3 7 3.5  RN every 30 min

4 10 5.0  PRN every 30 min

5 15 7.5  PRN every 30 min

*Suggested indications for progression from one step to the next include:
1) Requirement of more than two rescue doses in any four-hour interval or
2) Requirement of more than six rescue doses in 24 hours

Examples of stepwise dose escalation for morphine sulfate administered as oral 
immediate-release preparation, oral controlled-release, and continuous infusion.

Key: hr=hour; ATC=around the clock; PRN=as needed



extrapolated to the cancer population,
recommend that the starting hourly
maintenance dose of the short half-life
opioid can be approximated by dividing
the total loading dose by twice the elimi-
nation half-life of the drug.  For example,
the starting maintenance dose for a pa-
tient who has required a total intravenous
loading dose of 60 mg of morphine sulfate
(half-life, approximately three hours) to
achieve adequate relief, would be 10 mg
per hour.

Patients with moderate pain may not
require a loading dose of the opioid, but
rather the initiation of a regular dose with
provision for rescue doses and gradual
dose titration.  In this situation, dose incre-
ments of 30% to 50% can be administered
at intervals greater than those required to
reach steady-state following each change
(Table 5).  The dose of morphine (tablets
or elixir), hydromorphone, or oxycodone
can be increased on a twice daily basis, and
the dose of controlled-release oral mor-
phine or transdermal fentanyl can be in-
creased every 24 to 48 hours.

The Problem of Tolerance

The need for escalating doses is a com-
plex phenomenon.  Most patients reach a
dose that remains constant for prolonged
periods.106,111 When the need for dose es-
calation arises, any of a variety of distinct
processes may be involved.  Clinical ex-
perience suggests that disease progres-
sion111-114 and increasing psychological
distress115 are much more common than
true analgesic tolerance. 

In true pharmacologic tolerance,
which presumably involves changes at the
receptor level, continued drug adminis-
tration itself induces an attenuation of ef-
fect.  Clinically, tolerance to the non-
analgesic effects of opioids appears to
occur commonly,116 albeit at varying rates
for different effects.  For example, toler-
ance to respiratory depression, somno-
lence, and nausea generally develops
rapidly, whereas tolerance to opioid-in-
duced constipation develops very slowly,

if at all.116 Tolerance to these opioid side
effects is not a clinical problem, and in-
deed, is a desirable outcome that allows
effective dose titration to proceed. 

The induction of true analgesic toler-
ance, which could compromise the utility
of treatment, can only be said to occur if a
patient manifests the need for increasing
opioid doses in the absence of other fac-
tors (e.g., progressive disease) that would
explain the increase in pain.  Extensive
clinical experience suggests that most pa-
tients who require dose escalation to man-
age increasing pain have demonstrable
progression of disease.112-114

Together, these observations suggest
several important conclusions:

• True pharmacological tolerance to
the analgesic effects of opioids is not
a common clinical problem.
• Concern about tolerance should
not impede the use of opioids early
in the course of the disease.
• Worsening pain in a patient receiv-
ing a stable dose of opioids should
not be attributed to tolerance, but
should be assessed as presumptive
evidence of disease progression or,
less commonly, increasing psycho-
logical distress. 

MANAGEMENT OF ADVERSE EFFECTS

Successful opioid therapy requires that
the benefits of analgesia and other de-
sired effects clearly outweigh treatment-
related adverse effects.

The pathophysiological mechanisms
that contribute to adverse opioid effects
are incompletely understood.  The ap-
pearance of these effects depends on a
number of factors, including patient age,
extent of disease, concurrent organ dys-
function, other drugs, prior opioid expo-
sure, and the route of drug administra-
tion. In general, data are lacking from
controlled studies that compare the ad-
verse effects of one opioid analgesic with
another, or that compare the adverse ef-
fects produced by the same opioid given
by different routes of administration.
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Adverse Drug Interactions
In patients with advanced cancer, side ef-
fects due to drug combinations are com-
mon. The potential for additive side ef-
fects and serious toxicity from drug
combinations must be recognized.  The
sedative effect of an opioid may add to
that produced by numerous other cen-
trally acting drugs, such as anxiolytics,
neuroleptics, and antidepressants.  Like-
wise, drugs with anticholinergic effects
probably worsen the constipatory effects
of opioids.  As noted previously, a severe
adverse reaction, including excitation, hy-
perpyrexia, convulsions, and death, has
been reported after the administration of
meperidine to patients treated with a
monoamine oxidase inhibitor.117

Gastrointestinal Side Effects

The gastrointestinal adverse effects of
opioids are common.  In general, they are
characterized by a weak dose-response
relationship.

Constipation:  Constipation is the most
common adverse effect of chronic opioid
therapy.118 The likelihood of opioid-in-
duced constipation is so great that, for
most patients, laxative medications
should be prescribed prophylactically.
Recent studies have demonstrated a re-
duced incidence of constipation among
patients treated with transdermal fen-
tanyl compared with those treated with
oral morphine.82-84

There have been no controlled com-
parisons of the various laxatives used to
manage opioid-induced constipation and
published recommendations are based
entirely on anecdotal experience (Table
6).  Combination therapy is frequently
used, particularly co-administration of a
softening agent (docusate) and a cathar-
tic (e.g., senna, bisocodyl, or phenoph-
thalein).  The doses of these drugs should
be increased as necessary, and an osmotic
laxative (e.g., milk of magnesia) should
be added if needed.  Chronic lactulose
therapy is an alternative that some pa-

tients prefer, and occasionally, patients
are managed with intermittent colonic
lavage using an oral bowel preparation
such as “Golytely.®”

Rare patients with refractory consti-
pation may be given a trial of oral nalox-
one, which has a bioavailability less than
3% and presumably acts selectively on
opioid receptors in the gut.  Oral adminis-
tration of a 3-to-5-mg dose reversed con-
stipation without compromising analgesia
or precipitating systemic withdrawal.119

Systemic withdrawal can be produced,
however, if doses are escalated.  Hence,
the initial naloxone dose should be small
(0.8 to 1.2 mg once or twice daily) and
may be escalated slowly until either fa-
vorable effects occur or the patient devel-
ops abdominal cramps, diarrhea, or any
other adverse effect. Preliminary data
suggest that similar effects can be
achieved with naltrexone.120

Nausea and Vomiting:  Opioids may pro-
duce nausea and vomiting through both
central and peripheral mechanisms.  These
drugs stimulate the medullary chemore-
ceptor trigger zone, increase vestibular
sensitivity, and have effects on the gas-
trointestinal tract that include increased
gastric antral tone, diminished motility,
and delayed gastric emptying.121 In ambu-
latory patients, the incidences of nausea
and vomiting have been estimated to be
10% to 40% and 15% to 40%, respective-
ly.122 The likelihood of these effects is
greatest at the start of opioid therapy.

With the initiation of opioid therapy,
patients should be informed that nausea
can occur and that it is usually transitory
and controllable.  Tolerance typically de-
velops within weeks.  Routine prophylac-
tic administration of an antiemetic is not
necessary, except in patients with a history
of severe opioid-induced nausea and
vomiting,123 but patients should have ac-
cess to an antiemetic at the start of thera-
py if the need for one arises.  Anecdotally,
the use of prochlorperazine or metoclo-
pramide has usually been sufficient. 
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In patients with more severe or
persistent symptoms, the most ap-
propriate antiemetic treatment may be
suggested by the clinical features.124 For
nausea associated with early satiety,
bloating, or postprandial vomiting, all of
which are features of delayed gastric
emptying, metoclopramide is the most
reasonable initial treatment.  Patients
with vertigo, or prominent movement-
induced nausea, may benefit from the use
of an antivertigenous drug such as
prochlorperazine, scopolamine, or
meclizine.  If signs of gastroparesis or
vestibular dysfunction are not prominent,
treatment with prochlorperazine or
metoclopromide is usually begun.  Drug
combinations are sometimes used and, in
all cases, doses are escalated if initial
treatment is unsuccessful.  If these drugs
are ineffective at relatively high doses,
other options include trials of alternative
opioids or treatment with antihistamines
(e.g., diphenhydramine or hydroxyzine),
other neuroleptics (e.g., haloperidol,
chlorpromazine, or droperidol), ben-
zodiazepines (e.g., lorazepam), steroids
(e.g., dexamethasone) or the new sero-
tonin antagonists (e.g., ondansetron).

Central Nervous System Side Effects:
The central nervous system side effects of
opioids are generally dose-related, with
specific patterns influenced by individual
patient factors, duration of opioid
exposure, and dose.  

Sedation.  Initiation of opioid therapy or
significant dose escalation commonly
induces sedation that persists until
tolerance to this effect develops, usually
in days to weeks.  It is useful to forewarn
patients, thereby reducing anxiety and
cautioning avoidance of activities, such
as driving, that may be dangerous if
sedation occurs.125 Some patients have a
persistent problem with sedation,
particularly if other confounding factors
exist.  These factors include the use of
other sedating drugs or coexistent

diseases such as dementia, metabolic
encephalopathy, or brain metastases.
Management of persistent sedation is
best accomplished with a stepwise
approach (Table 7). 

Both dextroamphetamine126 and
methylphenidate127,128 have been widely
used in the treatment of opioid-induced
sedation.  There has also been some anec-
dotal experience with the related com-
pound, pemoline, which has relatively mi-
nor sympathomimetic effects and is
available in a chewable tablet.129 Treat-
ment with methylphenidate or dextroam-
phetamine is typically begun at 2.5 mg to
5.0 mg in the morning, repeated at midday
if necessary to maintain effects until
evening.  Doses are then increased gradu-
ally if needed.  Few patients require more
than 40 mg per day in divided doses.  At
the doses used clinically, the risks associ-
ated with this treatment appear to be very
small.  This approach is relatively con-
traindicated among patients with cardiac
arrhythmias, agitated delirium, paranoid
personality, and past amphetamine abuse. 

Confusion and Delerium.  For patients
and their families, confusion is a greatly
feared effect of the opioid drugs. Mild
cognitive impairment is common follow-
ing the initiation of opioid therapy or
dose escalation.130 Similar to sedation,
however, pure opioid-induced encephal-
opathy appears to be transient in most
patients, lasting from days to a week or
two.  Although persistent confusion at-
tributable to opioid alone occurs, the eti-
ology of persistent delirium is usually re-
lated to the combined effect of the opioid
and other contributing factors, including
electrolyte disorders, neoplastic involve-
ment of central nervous system, sepsis, vi-
tal organ failure, and hypoxemia.130,131

A stepwise approach to management
(Table 8) often culminates in a trial of a
neuroleptic drug.  Haloperidol in low
doses (0.5-1.0 mg orally or 0.25-0.5 mg in-
travenously or intramuscularly) is most
commonly recommended because of its
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efficacy and low incidence of cardiovas-
cular and anticholinergic effects.

Respiratory Depression.  Respiratory de-
pression is potentially the most serious ad-
verse effect of opioid therapy.  Opioids
may impair all phases of respiratory rate,
minute volume, and tidal exchange.  Com-
monly, a compensatory increase in respi-
ratory rate obscures the degree of respira-
tory insufficiency initially produced by an
opioid, and patients who appear to have
normal respiration during opioid therapy
may be predisposed to respiratory com-
promise if any pulmonary insult occurs.
Clinically significant respiratory depres-
sion, however, is always accompanied by
other signs of central nervous system de-
pression, including sedation and mental
clouding.  Respiratory compromise ac-

companied by tachypnea and anxiety is
never a primary opioid event.  

With repeated opioid administra-
tion, tolerance appears to develop rapidly
to the respiratory depressant effects of
the opioid drugs.116 As a result, opioid
analgesics can be used in the manage-
ment of chronic cancer pain without sig-
nificant risk of respiratory depression. 
Indeed, clinically important respiratory
depression is a very rare event in the can-
cer patient whose opioid dose has been
titrated against pain.  When respiratory
depression occurs in such patients, alter-
native explanations (e.g., pneumonia or
pulmonary embolism) should be sought. 

The ability to tolerate high doses of
opioids is also related to the stimulatory
effect of pain on respiration in a manner
that is balanced against the depressant

Class Drug Usual Comments
Starting Dose

Stool Docusate 200 mg/day
softeners sodium

Osmotic Lactulose 15-30 cc May cause abdominal cramps 
agents Milk of 30-60 cc or flatulence

magnesia

Stimulants Senna 2 tab Delayed onset of action
Bisacodyl 10-15 mg Delayed onset of action
Phenolphthalein 60-120 mg Allergic rash 5%

Bulk agents Psyllium 4-6 g May constipate if oral fluid 
intake is low

Oral lavage “Golytely®” 100 cc tid

Opioid Oral naloxone 0.8-1.2 mg bid Escalate dose by small steps 
antagonist until either favorable effect or 

the development of abdominal 
cramps, diarrhea, or signs of 
systemic withdrawal

Table 6
Laxative Medications



opioid effect.  Opioid-induced respiratory
depression can occur, however, if pain is
suddenly eliminated (such as may occur
following neurolytic procedures) and the
opioid dose is not reduced.132

When respiratory depression occurs
in patients on chronic opioid therapy, ad-
ministration of the specific opioid antago-
nist, naloxone, usually improves ventila-
tion.  This is true even if the primary cause
of the respiratory event was not the opioid
itself, but rather, an intercurrent cardiac
or pulmonary process.  A response to
naloxone, therefore, should not be taken
as evidence that the event was due to the
opioid alone and an evaluation for these
other processes should be instituted. 

Naloxone can precipitate a severe
abstinence syndrome and should be ad-
ministered only if strongly indicated.133 If
the patient is bradypneic but readily
arousable, and the peak plasma level of
the last opioid dose has already been
reached, the opioid should be withheld
and the patient monitored until improved.
If severe hypoventilation occurs (regard-
less of the associated factors that may be

contributing to respiratory compromise),
or the patient is bradypneic and unarous-
able, naloxone should be administered.
To reduce the risk of severe withdrawal
following a period of opioid administra-
tion, dilute naloxone (1:10) should be
used in doses titrated to respiratory rate
and level of consciousness.134,135

It is neither necessary nor desirable
to reverse analgesia during the treatment
of analgesic-induced respiratory depres-
sion.  In the comatose patient, it may be
prudent to place an endotracheal tube to
prevent aspiration following administra-
tion of naloxone.  As mentioned previ-
ously, naloxone should be used cautiously
in patients who have received chronic
meperidine therapy, as it may precipitate
seizures.  Rarely, naloxone administra-
tion may trigger the development of a
non-cardiogenic pulmonary edema.136

Multifocal Myoclonus.  All opioid anal-
gesics can produce involuntary muscular
contractions called “myoclonus.”  Al-
though the mechanism of this effect is not
known, patients with advanced cancer of-
ten have multiple potentially contributory
factors.  The opioid effect is dose-related
and is most prominent with meperidine,
presumably as a result of metabolite accu-
mulation.137 Mild and infrequent my-
oclonus is common, and may resolve
spontaneously with the development of
tolerance to this effect.  In occasional pa-
tients, myoclonus can be distressing or
contribute to breakthrough pain that oc-
curs with the involuntary movement.  If
the dose cannot be reduced due to persis-
tent pain, consideration should be given
to either switching to an alternative opi-
oid75,76 or to symptomatic treatment with
a benzodiazepine (particularly clon-
azepam or midazolam),138 dantrolene,139

or an anticonvulsant.

Other Effects:  Urinary Retention.  Opi-
oid analgesics increase smooth muscle
tone and can occasionally cause bladder
spasm or urinary retention (due to an in-
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1) Discontinue non-essential central nervous
system depressant medications.

2) If analgesia is satisfactory, reduce opioid
dose by 25%. 

3) If analgesia is unsatisfactory, try addition of
a psychostimulant, e.g.,methylphenidate,
dextroamphetamine, or pemoline

4) If somnolence persists, consider:

• Addition of a co-analgesic that will allow
reduction in opioid dose

• Change to an alternative opioid drug

• Change in opioid route to the intraspinal
route (± local anesthetic)

• Trial of other anesthetic or neurosurgical
options

Table 7
Management of 

Opioid-Induced Sedation



crease in sphincter tone).  This is an infre-
quent problem that is usually observed in
elderly male patients.  Tolerance can de-
velop rapidly but catheterization may be
necessary to manage transient problems. 

Pulmonary Edema.  Non-cardiogenic
pulmonary edema has been observed in
patients treated with high, escalating
opioid doses.140 A clear cause-and-effect
relationship with opioid use has not
been established, but is suspected.  The
mechanism, if opioid-related, is obscure.

DEPENDENCE AND ADDICTION

Confusion about physical dependence
and addiction augment the fear of opioid
drugs and contribute substantially to the
undertreatment of pain.  To understand
these phenomena as they relate to opioid
pharmacotherapy for cancer pain, it is
useful to first present a concept that
might be called “therapeutic depen-
dence.”  Patients who require a specific
pharmacotherapy to control a symptom

or disease process are clearly dependent
on the therapeutic efficacy of the drugs in
question.  Examples of this “therapeutic
dependence” include the requirements of
patients with congestive cardiac failure
for cardiotonic and diuretic medications,
or the reliance of insulin-dependent dia-
betics on insulin therapy.  In these pa-
tients, undermedication or withdrawal of
treatment results in serious untoward
consequences for the patient, the fear of
which could conceivably induce aberrant
psychological responses and drug-seek-
ing behaviors.  Patients with chronic can-
cer pain have an analogous relationship
to their analgesic pharmacotherapy.  This
relationship may or may not be associat-
ed with the development of physical de-
pendence, but is virtually never associat-
ed with addiction.

Physical Dependence

Owing to a pharmacological property of
opioid drugs, physical dependence is de-
fined by the development of an absti-
nence (withdrawal) syndrome following
either abrupt dose reduction or adminis-
tration of an antagonist.  Despite the ob-
servation that physical dependence is
most commonly observed in patients tak-
ing large opioid doses for a prolonged
period of time, withdrawal has also been
observed with low doses or short dura-
tion of treatment.  Physical dependence
rarely becomes a clinical problem if pa-
tients are warned to avoid abrupt discon-
tinuation of the drug; if a tapering sched-
ule is used should treatment cessation be
indicated; and if opioid antagonist drugs
(including agonist-antagonist analgesics)
are avoided.  Occasionally, patients who
are switched from a pure agonist opioid
to transdermal fentanyl will develop an
abstinence syndrome within the first 24
hours, the mechanism of which is not un-
derstood.83,141

Addiction

The term addiction refers to a psychologi-
cal and behavioral syndrome character-
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1) Discontinue non-essential centrally acting
medications.

2) If analgesia is satisfactory, reduce opioid
dose by 25%. 

3) Exclude sepsis or metabolic derangement.

4) Exclude involvement of tumor in central 
nervous system.

5) If delirium persists, consider:

• Trial of neuroleptic (e.g., haloperidol)

• Change to an alternative opioid drug

• Change in opioid route to the intraspinal
route (± local anesthetic)

• Trial of other anesthetic or neurosurgical
options

Table 8
Management of 

Opioid-Induced Delirium



ized by a continued craving for an opioid
drug to achieve a psychic effect (psycho-
logical dependence) and associated aber-
rant drug-related behaviors, such as com-
pulsive drug-seeking, unsanctioned use
or dose escalation, and use despite harm
to self or others.  Addiction should be
suspected if patients demonstrate com-
pulsive use, loss of control over drug use,
and continuing use despite harm. 

The medical use of opioids is very
rarely associated with the development 
of addiction.  In the largest prospective
study, only four cases could be identified
among 11,882 patients with no history of
addiction who received at least one opioid
preparation in the hospital setting.142 In a
prospective study of 550 cancer patients
who were treated with morphine for a to-
tal of 22,525 treatment days, only one pa-
tient developed problems related to sub-
stance abuse.111 Health care providers,
patients, and families often require vigor-
ous and repeated reassurance that the risk
of addiction is extremely small.

“Pseudo-addiction”

The distress engendered in patients who
have a therapeutic dependence on anal-
gesic pharmacotherapy but who continue
to experience unrelieved pain is occasion-
ally expressed in behaviors that mimic
those of the addict, such as intense con-
cern about opioid availability and un-
sanctioned dose escalation.  Pain relief,
usually produced by dose escalation,
eliminates these aberrant behaviors and
distinguishes the patient from the true ad-
dict.  This syndrome has been termed
“pseudo-addiction.”143 Misunderstanding
of these phenomena may lead the clini-
cian to inappropriately stigmatize the pa-
tient with the label “addict,” which may
compromise care and erode the doctor-
patient relationship.  In the setting of un-
relieved pain, aberrant drug-related be-
haviors require careful assessment,
renewed efforts to manage pain, and
avoidance of stigmatizing labels.

PAIN THAT IS REFRACTORY TO

SYSTEMIC OPIOID THERAPY

All patients who are candidates for opi-
oid therapy should undergo a trial of sys-
temic opioid administration guided by
the foregoing principles.  Some patients,
however, fail to attain adequate relief de-
spite escalation of the dose to levels asso-
ciated with intolerable and unmanage-
able side effects.  A stepwise strategy
(Table 9) can be considered when dose
escalation of a systemically administered
opioid fails to yield a satisfactory result. 

The first step in this strategy includes
interventions that may improve the bal-
ance between the analgesic and adverse
effects of systemic opioid therapy.  If
dose-limiting side effects cannot be ame-
liorated, it may be possible to reduce the
requirement for opioid therapy by the
concurrent use of an appropriate primary
therapy or other non-invasive analgesic
approach.  The latter comprise pharma-
cological treatments (a non-opioid or an
adjuvant analgesic) and a diverse group
of psychological, rehabilitative, and neu-
rostimulatory techniques (e.g., transcuta-
neous electrical nerve stimulation).  An
alternative approach, which has attract-
ed much recent interest, is to switch to 
another opioid.75-77 This approach, com-
monly referred to as opioid rotation, is
predicated on incomplete cross tolerance
to analgesia and incomplete cross-sensi-
tivity to adverse effects particularly seda-
tion, cognitive impairment, delirium, nau-
sea and vomiting, and myoclonus.75

Patients unable to achieve a satisfac-
tory analgesic outcome despite these in-
terventions are candidates for the use of
invasive analgesic techniques.  The use of
these approaches should be based on a
careful evaluation of the likelihood and
duration of analgesic benefit, the immedi-
ate risks and morbidity of the procedure
(including the anticipated length of hospi-
talization), and the risks of long-term neu-
rological sequelae.  Anesthetic approach-
es using opioids or local anesthetics, such
as epidural infusion, are usually consid-
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ered first because they can reduce the re-
quirement for systemically administered
opioids without compromising neurologic
function.  Neurodestructive procedures
that involve chemical or surgical neuroly-
sis are very valuable in a small subset of
patients; some of these procedures, such
as celiac plexus blockade in patients with
pancreatic cancer, may have a favorable
enough risk:benefit ratio to warrant early
application.  Finally, some patients with
advanced cancer who have comfort as the
overriding goal of care, can elect to be
deeply sedated rather than endure further
trials of invasive analgesic therapy.  

ADJUVANT ANALGESICS

The term “adjuvant analgesic” describes
a drug that has a primary indication other
than the treatment of pain but is analgesic
in some conditions. In patients with can-
cer, these drugs may be combined with
primary analgesics in any of the three
steps of the analgesic ladder to improve
outcomes for those who cannot otherwise
attain an acceptable balance between re-
lief and side effects.  The potential utility
of an adjuvant analgesic is usually sug-
gested by the characteristics of the pain
or by the existence of another symptom
that may be amenable to a non-analgesic
effect of the drug.  

Whenever an adjuvant analgesic is
selected, differences between the use of
the drug for its primary indication and its
use as an analgesic must be appreciated.
As a dose-response relationship for anal-
gesia has not been characterized for most
of these drugs, dose titration is reason-
able with virtually all.  It is often useful to
start with low initial doses to avoid early
side effects.  This approach may delay the
onset of analgesia, however, and patients
must be forewarned of this possibility to
improve compliance with the therapy. 

There is great interindividual vari-
ability in the response to such adjuvant
analgesics.  Although patient characteris-
tics, such as advanced age or co-existent
major organ failure, may increase the

likelihood of some (usually adverse) re-
sponses, neither favorable effects nor
specific side effects can be reliably pre-
dicted in the individual patient.  Further-
more, there is remarkable intraindividual
variability in the response to different
drugs, including to those within the same
class.  These observations suggest the po-
tential utility of sequential trials of adju-
vant analgesics.  The process of sequen-
tial drug trials, like the use of low initial
doses and dose titration, should be ex-
plained to the patient at the start of thera-
py to enhance compliance and reduce the
distress that may occur if treatments fail. 

In the management of cancer pain,
adjuvant analgesics can be broadly classi-
fied into four groups based on conven-
tional use: 1) Multipurpose adjuvant
analgesics; 2) adjuvant analgesics used for
neuropathic pain; 3) adjuvant analgesics
used for bone pain; and 4) adjuvant anal-
gesics used for visceral pain.

MULTIPURPOSE ADJUVANT AGENTS

Corticosteroids
Corticosteroids are among the most wide-
ly used adjuvant analgesics,144 and have
demonstrated analgesic effects that signif-
icantly improve quality of life. Corticos-
teroids have beneficial effects on appetite,
nausea, mood, and malaise in the cancer
population.  Painful conditions that com-
monly respond to corticosteroids are list-
ed in Table 10.  The mechanism of analge-
sia produced by these drugs may involve
anti-edema effects,145 anti-inflammatory
effects, and a direct influence on the elec-
trical activity in damaged nerves.146

The relative risks and benefits of
the various corticosteroids are unknown
and dosing is largely empirical.  In the
US, the most commonly used drug is
dexamethasone, a choice that gains the-
oretical support from its relatively low
mineralocorticoid effect.  Dexametha-
sone also has been conventionally used
to treat raised intracranial pressure and
spinal cord compression.  Prednisone,147

methylprednisolone,148,149 and predni-
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solone150,151 have also been used for oth-
er indications.

Patients with advanced cancer who
experience pain and other symptoms may
respond favorably to a relatively small
dose of corticosteroid (e.g., dexametha-
sone 1 to 2 mg twice daily), although in
some settings, a high-dose regimen may
be appropriate.  For example, patients
with spinal cord compression, an acute
episode of very severe bone pain, or neu-
ropathic pain that cannot be promptly re-
duced with opioids, may respond dramat-
ically to a short course of relatively high
doses (e.g., dexamethasone 100 mg, fol-
lowed initially by 96 mg per day in divid-
ed doses).152 This dose can be tapered
over weeks, concurrent with initiation of
other analgesic approaches, such as ra-
diotherapy.  Although high steroid doses

are more likely to lead to adverse effects,
clinical experience with this approach has
been favorable. 

Although the effects produced by
corticosteroids in patients with advanced
cancer are often highly gratifying, side ef-
fects are potentially serious and increase
with prolonged use.153 In a study of ad-
vanced cancer patients who received
chronically administered prednisolone or
dexamethasone at varying doses, oropha-
ryngeal candidiasis occurred in approxi-
mately one-third, edema or cushingoid
habitus developed in almost one-fifth;
dyspepsia, weight gain, neuropsychologi-
cal changes, or ecchymoses were ob-
served in 5% to 10%; the incidence of
other adverse effects, such as hyper-
glycemia, myopathy, and osteoporosis
was extremely low.148

t h e  m a n a g e m e n t  o f  c a n c e r  p a i n

96 Ca—A cancer Journal for Clinicians

Step Intervention

1 Non-invasive interventions to improve the therapeutic index of systemic opioid therapy:
A) Treat dose-limiting opioid side effect
B) Reduce opioid requirement by    

• Appropriate primary therapy
• Addition of non-opioid analgesic 
• Addition of an adjuvant analgesic
• Use of cognitive or behavioral techniques
• Use of an orthotic device or other physical medicine approach
• Use of transcutaneous electrical nerve stimulation

C) Switch to a different opioid

2 Consider invasive interventions to lower systemic opioid requirement and preserve cog-
nitive function.
A) Regional analgesic techniques (spinal or intraventricular opioids)
B) Neural blockade
C) Neuroablative techniques
D) Invasive neurostimulatory approach

3 Consider increased sedation.

Table 9
Managing Dose-Limiting Toxicity Associated with 
Systemic Opioid Therapy: A Stepwise Strategy



The risk of peptic ulcer is approxi-
mately doubled in patients chronically
treated with corticosteroids.  Co-adminis-
tration of a corticosteroid with aspirin or
an NSAID further increases the risk of
gastroduodenopahy and is not recom-
mended.154 Active peptic ulcer disease,
systemic infection, and unstable diabetes
are relative contraindications to the use
of corticosteroids as adjuvant analgesics.

Topical Local Anesthetics 

Topical local anesthetics can be used in
the management of painful cutaneous
and mucosal lesions, and as a premedica-
tion prior to skin puncture.  Controlled
studies have demonstrated the effective-
ness of eutectic mixture of 2.5% lidocaine
and 2.5% prilocaine (EMLA) in reducing
pain associated with venipuncture,155

lumbar puncture,156 and arterial punc-
ture.157 Anecdotally, it has also been
used for painful ulcerating skin le-
sions.158,159 Viscous lidocaine is frequent-
ly used in the management of oropharyn-
geal ulceration.160 Although the risk of
aspiration appears to be very small, pa-
tients should use caution when eating af-
ter oropharyngeal anesthesia.

Neuroleptics

The role of neuroleptic drugs in the man-
agement of cancer pain is limited.
Methotrimeprazine is a proven anal-
gesic161 that is useful in bedridden pa-
tients with advanced cancer who experi-
ence pain associated with anxiety,
restlessness, or nausea.  In the US,
methotrimeprazine is approved for intra-
muscular administration, but extensive
experience indicates that it may also be
given by continuous subcutaneous ad-
ministration,162 subcutaneous bolus injec-
tion, or brief intravenous infusion (ad-
ministration over 20 to 30 minutes).  A
prudent dosing schedule begins with 5 to
10 mg every six hours, or a comparable
dose delivered by infusion, which is grad-
ually increased as needed.  Most patients
will not require more than 20 to 50 mg

every six hours to gain the desired effects. 

Benzodiazepines

There is very little evidence that benzodi-
azepines are analgesic in most clinical cir-
cumstances.163 Anecdotal evidence sup-
ports a potential role for these agents in
the management of muscle spasm, con-
comitant chronic pain and anxiety, and
lancinating neuropathic pain, in which
case, clonazepam and alprazolam are
preferred.164

ADJUVANTS FOR NEUROPATHIC PAIN

Neuropathic pains are generally less re-
sponsive to opioid therapy than are noci-
ceptive pains.  The therapeutic outcome
of pharmacotherapy may be improved by
the addition of an adjuvant medication se-
lected for the particular clinical character-
istics of the prevailing neuropathic pain
problem.  The distinction between contin-
uous and lancinating neuropathic pain has
important implications for the selection of
an appropriate drug (Table 11).

Antidepressants

In cancer patients, antidepressant drugs
are commonly used to manage continuous
neuropathic pains that have not respond-
ed adequately to an opioid, and lancinat-
ing neuropathic pains that are refractory
to opioids and other specific adjuvant
agents.165 The evidence for analgesic effi-
cacy is greatest for the tertiary amine tri-
cyclic drugs, such as amitriptyline, dox-
epin, and imipramine.  The secondary
amine tricyclic antidepressants (such as
desipramine, clomipramine, and nor-
triptyline) have fewer side effects and are
preferred when there is concern about se-
dation, anticholinergic effects, or cardio-
vascular toxicity.166,167 The selective sero-
tonin uptake inhibitor antidepressants are
much less effective in the management of
neuropathic pain and are generally not
recommended for this purpose.165

The starting dose of a tricyclic anti-
depressant should be low, e.g., amitripty-
line 10 mg in the elderly and 25 mg in
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younger patients.  Doses can be increased
every few days and the initial dosing in-
crements are usually the same size as the
starting dose.  When doses have reached
the usual effective range (e.g., amitripty-
line 50 to 150 mg), it is prudent to observe
effects for a week before continuing up-
ward dose titration.  Analgesia usually
occurs within a week after achieving an
effective dosing level.  Although most pa-
tients can be treated with a single night-
time dose, some patients have less morn-
ing “hangover,” and/or less late
afternoon pain if doses are divided.  It is
reasonable to continue upward dose titra-
tion beyond the usual analgesic doses in
patients who fail to achieve benefit and
have no limiting side effects.  Plasma drug
concentration levels, if available, may
provide useful information and should be
followed during the course of therapy.  

Oral Local Anesthetics

Occasionally, systemically administered
local anesthetic drugs may be useful in
the management of neuropathic pains
characterized by either continuous or lan-
cinating dysesthesias.  Controlled trials
have demonstrated the efficacy of to-
cainide168 and mexiletine169,170 and clinical
evidence suggests similar effects may be
achieved with flecainide170 and subcuta-
neous lidocaine.171

Experience with oral local anesthet-
ics in the cancer population is still
limited,170 and recommendations are
largely empirical.  It is reasonable to un-
dertake a trial with an oral local anesthet-
ic in patients with continuous dysesthe-
sias who fail to respond adequately or
who cannot tolerate the tricyclic antide-
pressants, and in patients with lancinating
pains refractory to trials of anticonvulsant
drugs and baclofen.  Mexiletine is the
safest of the oral local anesthetics172 and
is preferred.  Analgesic response to a trial
of intravenous lidocaine (5 mg/kg, over
45 minutes) may predict the likelihood of
response to oral mexiletine.169 Dosing
with mexiletine should usually be started
at 100 to 150 mg per day.  If intolerable
side effects do not occur, the dose can be
increased by a like amount every few
days, until the usual maximum dose of
300 mg three times per day is reached.
Plasma drug concentration levels, if avail-
able, can provide information similar to
that described previously for the tricyclic
antidepressants.  

Clonidine

Clonidine is an alpha-2 adrenergic ago-
nist that has established analgesic effects
when administered by the spinal route173

and limited activity by the oral or trans-
dermal routes.174 In cancer patients, a tri-
al of oral or transdermal clonidine can be
considered in the management of contin-
uous neuropathic pain refractory to opi-
oids and other adjuvants.

Capsaicin

Occasionally, patients will benefit from
the topical application of capsaicin, which
depletes peptides in small primary affer-
ent neurons, including those that are puta-
tive mediators of nociceptive transmission
(e.g., substance P).175 Analgesic effects
have been observed in postherpetic neu-
ralgia, painful peripheral neuropathies,
and post-mastectomy pain.176-179 Al-
though the dose-response relationship has
not been evaluated in controlled studies,
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Raised intracranial pressure

Acute spinal cord compression

Superior vena cava syndrome

Metastatic bone pain

Neuropathic pain due to infiltration or 
compression by tumor

Symptomatic lymphedema

Hepatic capsular distention

Table 10
Painful Conditions 

Commonly Responding to
Corticosteroid Therapy



data from phase 2 studies of 0.075% and
0.025% capsaicin preparations suggest
that it would be reasonable to use the
higher concentration for either the initial
trial or a subsequent trial following failure
of the lower concentration product.  Ap-
plication is often complicated by a burn-
ing sensation.  This wanes spontaneously
in some patients and can be reduced in
others with the prior use of an oral anal-
gesic or cutaneous application of lido-
caine 5% ointment.  A proportion of pa-
tients report intolerable burning and
cannot use the drug.  In those who toler-
ate the drug, at least four applications per
day for four weeks represent an adequate
trial. 

Anticonvulsant Drugs

Selected anticonvulsant drugs appear to
be analgesic for the lancinating dysesthe-
sias that characterize diverse types of
neuropathic pain.164,180 Clinical experi-
ence also supports the use of these agents
in patients with paroxysmal neuropathic
pains that may not be lancinating, and to

a far lesser extent, in
those with neuropath-
ic pains character-
ized solely by continu-
ous dysesthesias.  Al-
though most practi-
tioners prefer to begin
with carbamazepine
because of the very
good response rate
observed in trigeminal
neuralgia,164 this drug
must be used cau-
tiously in cancer pa-
tients with thrombo-
cytopenia, those at
risk for marrow fail-
ure (e.g., following
chemotherapy), and
those whose blood
counts must be moni-
tored to determine
disease status.  If car-
bamazepine is used, a

complete blood count should be obtained
prior to the start of therapy, after two and
four weeks, and every three to four
months thereafter.  A leukocyte count
below 4,000 is usually considered a con-
traindication to treatment, and a decline
to less than 3,000, or an absolute neu-
trophil count of less than 1,500 during
therapy should prompt discontinuation of
the drug.  

Other anticonvulsant drugs may also
be useful for patients with lancinating
dysesthesias following nerve injury.  Pub-
lished reports and clinical experience sup-
port trials with gabapentin,181 pheny-
toin,164 clonazepam,164 and valproate.164

When anticonvulsant drugs are used
as adjuvant analgesics, dosing should be
initiated on the basis of guidelines cus-
tomarily employed in the treatment of
seizures.  Low initial doses are appropri-
ate for carbamazepine, valproate, and
clonazepam, and the administration of
phenytoin often begins with the presumed
therapeutic dose (e.g., 300 mg per day) or
a prudent oral loading regimen (e.g., 500
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Continuous Pain Lancinating Pain

Antidepressants Anticonvulsant Drugs
Amitriptyline Carbamazepine
Doxepin Phenytoin
Imipramine Clonazepam
Desipramine Valproate
Nortriptyline Baclofen

Oral Local Anesthetics

Oral Local Anesthetics
Mexiletine

Clonidine
Capsaicin

Table 11
Adjuvant Analgesics For Neuropathic Pain

Based On Clinical Characteristics



mg twice, separated by hours).  When low
initial doses are used, dose escalation may
continue until a favorable effect occurs,
intolerable side effects supervene, or the
plasma drug concentration has reached a
predetermined level, which is customarily
at the upper end of the therapeutic range
for seizure management.  This approach is
empirical, as there are no data relating
plasma concentration to analgesic effects.
The variability in the response to these
drugs is great, and sequential trials in pa-
tients with persistent pain are amply justi-
fied by clinical experience.  

Baclofen

Baclofen is a GABA-agonist that has
proven efficacy in the treatment of
trigeminal neuralgia,182 and is therefore
commonly tried in the management of
paroxysmal neuropathic pains of any
type.  Baclofen dosing is generally under-
taken in a manner similar to that used for
treating spasticity, its primary indication.
A starting dose of 5 mg two to three times
per day is gradually escalated to 30 to 90
mg per day, and sometimes higher if side
effects do not occur.  The most common
adverse effects are sedation and confu-
sion.  Failure of a prolonged trial of ba-
clofen requires dose tapering prior to dis-
continuation due to the potential for a
withdrawal syndrome.

N-Methyl-D-Aspartate Antagonists

Limited data suggest that an N-methyl-D-
aspartate (NMDA) antagonist may be
useful in the management of neuropathic
pain states.  Experience has been reported
with ketamine administered by subcuta-
neous infusion, starting with 0.1 to 0.3
mg/kg/hr.183,184 This approach is worthy of
consideration in difficult pain states.  The
oral bioavailability of ketamine is low and
this route is not recommended. Other
drugs with NMDA-antagonist activity
have been evaluated and there is some evi-
dence of analgesic efficacy for amanta-
dine185 and dextromethorphan.186

Calcitonin

Subcutaneous injection of calcitonin (100
to 200 I.U. per day) has been shown to be
an active analgesic in the management of
continuous neuropathic phantom limb
pain.187 Experience with this drug in the
treatment of neuropathic pain is very lim-
ited and should be considered only after
trials of other drugs have failed.

Pimozide

Pimozide, a phenothiazine neuroleptic
with activity against lancinating neuro-
pathic pain, is rarely used in the cancer set-
ting.  Given its high incidence of adverse
effects, including physical and mental
slowing, tremor, and slight parkinsonian
symptoms,188 it also should be considered
following failed trials with other drugs.

ADJUVANT ANALGESICS FOR BONE PAIN

Anti-inflammatory Drugs
The management of bone pain frequently
requires the integration of opioid therapy
with multiple ancillary approaches.  Al-
though a meta-analysis of NSAID thera-
py in cancer pain that reviewed data from
1,615 patients in 21 trials found no specif-
ic efficacy in bone pain and analgesic ef-
fects equivalent only to “weak” opi-
oids,189 some patients appear to benefit
greatly from the addition of such a drug.
Corticosteroids are often advocated in
difficult cases.144

Bisphosphonates

Bisphosphonates are analogues of inor-
ganic pyrophosphate that inhibit osteo-
clast activity and reduce bone resorption
in a variety of illnesses.  Controlled and
uncontrolled trials of intravenous
pamidronate in patients with advanced
cancer have demonstrated significant re-
duction of bone pain.190 The analgesic ef-
fect of pamidronate appears to be dose-
and schedule-dependent: A dose re-
sponse is evident at doses between 15 and
30 mg per week, and it appears that 30 mg
every two weeks is less effective than 60
mg every four weeks.190 Whereas similar
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effects have been observed with orally
administered clodronate,191,192 a study
that evaluated sodium etidronate demon-
strated no beneficial effects.193 On bal-
ance, the data are sufficient to recom-
mend a trial of one of these agents in
patients with refractory bone pain; cur-
rently, the evidence for analgesic effects
is best for parenterally administered
pamidronate or oral clodronate. 

Radiopharmaceuticals

Radiolabeled agents that are absorbed
into areas of high bone turnover have
been evaluated as potential therapies
for metastatic bone disease.  Such an ap-
proach has the advantage of addressing
all sites of involvement with relatively
selective absorption, thus limiting radia-
tion exposure to normal tissues.  Excel-
lent clinical responses with acceptable
hematological toxicity have been ob-
served with a range of radiopharmaceu-
ticals.  Systemically administered phos-
phorus-32 has long been known to be an
effective agent in the management of
metastatic bone pain, and recent studies
have demonstrated efficacy without
substantial myelosupression.194,195 The
best studied and most commonly used
radionuclide is strontium-89.  Large,
prospectively randomized clinical trials
have demonstrated its efficacy as a first-
line therapy196 or as an adjuvant to ex-
ternal-beam radiotherapy.197 This ap-
proach is contraindicated in patients
who have a platelet count less than
60,000 or a white cell count less than
2.4,198 and is not advised for patients
with very poor performance status.199

Using another approach, bone-seeking
radiopharmaceuticals, which link a ra-
dioisotope with a bisphosphonate com-
pound, have been synthesized.  Positive
experience has been reported with
samarium-153-ethylenediaminetet-
ramethylene phosphonic acid,200 and
rhenium-186-hydroxyethylidene diphos-
phonate.201

Calcitonin

There is limited evidence that repeated
doses of subcutaneous calcitonin can re-
duce bone pain.202,203 Nonetheless, it is
reasonable to consider a trial with this
drug (e.g., salmon calcitonin 100 to 200
I.U. twice daily subcutaneously for sever-
al weeks) in refractory cases.

ADJUVANTS FOR VISCERAL PAIN

There are limited data that support the
potential efficacy of a range of adjuvant
agents for the management of bladder
spasm, tenesmoid pain, and colicky in-
testinal pain. Oxybutynin chloride, a ter-
tiary amine with anticholinergic and 
papaverine-like, direct muscular anti-
spasmodic effects, is often helpful for
bladder spasm pain,204 as is flavoxate.205

Based on limited clinical experience and
in vitro evidence that prostaglandins play
a role in bladder smooth-muscle contrac-
tion, a trial of NSAIDs may be justified
for patients with painful bladder
spasms,206 and limited data support a trial
of intravesical capsaicin.207,208 

There is no well established pharma-
cotherapy for painful rectal spasms, al-
though a recent double-blind study
demonstrated that nebulized salbutamol
can reduce the duration and severity of
attack.209 There is also some anecdotal
support for trials of diltiazem,210 cloni-
dine,211 chlorpromazine,161 and benzodi-
azepines.212 Colicky pain due to inopera-
ble bowel obstruction has been treated
empirically with intravenous scopolamine
(hyoscine) butylbromide213-215 and sublin-
gual sco-polamine (hyoscine) hydrobro-
mide.216 Limited data support the use of
octreotide for this indication as well.217

In the management of pain due to
pancreatic cancer, there is limited evi-
dence supporting the effectiveness of the
somatostatin analogues, such as oc-
treotide217 or lanreotide,218 as well as the
oral administration of trypsin.219 It is
speculated that these effects are mediat-
ed by reduction in pancreatic exocrine
secretion.
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Other Non-invasive Analgesic
Techniques
PSYCHOLOGICAL THERAPIES

Psychological approaches are an integral
part of the care of the cancer patient with
pain.  All patients can benefit from psy-
chological assessment and support, and
some are good candidates for specific
psychological intervention. Cognitive-be-
havioral interventions can help some pa-
tients decrease the perception of distress
engendered by the pain through the de-
velopment of new coping skills and the
modification of thoughts, feelings, and
behaviors.220 Relaxation techniques may
be able to reduce muscular tension and
emotional arousal, or enhance pain toler-
ance.221 Other approaches reduce antici-
patory anxiety that may lead to avoid-
ance behaviors, or lessen the distress
associated with the pain.222 Successful
implementation of these approaches in
the cancer population requires a cogni-
tively intact patient and a dedicated, well-
trained practitioner.223

PHYSIATRIC TECHNIQUES

Physiatric techniques can be used to opti-
mize the function of the patient with
chronic cancer or to enhance analgesia
through application of modalities such as
electrical stimulation, heat, or cryothera-
py.  The treatment of lymphedema by use
of wraps, pressure stockings, or pneumat-
ic pump devices can both improve func-
tion and relieve pain and heaviness.224,225

The use of orthotic devices can immobi-
lize and support painful or weakened
structures, and assistive devices can be of
great value to patients with pain precipi-
tated by weight bearing or ambulation.  

TRANSCUTANEOUS ELECTRICAL NERVE

STIMULATION

The mechanisms by which transcuta-
neous electrical nerve stimulation re-
duces pain are not well defined; local
neural blockade and activation of a cen-
tral inhibitory system have been pro-

posed as explanations.  Clinical experi-
ence suggests that this modality can be a
useful adjunct in the management of mild
to moderate musculoskeletal or neuro-
pathic pain.226

Invasive Analgesic Techniques
ANESTHETIC AND NEUROSURGICAL

TECHNIQUES

The results of the WHO “analgesic lad-
der” validation studies suggest that 10%
to 30% of patients with cancer pain do not
achieve a satisfactory balance between 
relief and side effects using systemic 
pharmacotherapy alone.19 Anesthetic
and neurosurgical techniques (Table 12)
may reduce or eliminate the requirement
for systemically administered opioids to
achieve adequate analgesia.  

Consideration of invasive approaches
requires a word of caution.  Interpretation
of data regarding the use of alternative
analgesic approaches and extrapolation to
the presenting clinical problem requires
care.  The literature is characterized by a
lack of uniformity in patient selection, in-
adequate reporting of previous analgesic
therapies, inconsistencies in outcome eval-
uation, and paucity of long-term follow-
up.  Furthermore, reported outcomes in
the literature may not predict the out-
comes of a procedure performed by a
physician who has more limited experi-
ence with the techniques involved.  

When indicated, the use of invasive
and neurodestructive procedures should
be considered on the basis of the likeli-
hood and duration of analgesic benefit,
the immediate and long-term risks, the
likely duration of survival, the availability
of local expertise, and the anticipated
length of hospitalization.  

For most pain syndromes, there ex-
ists a range of techniques that may theo-
retically be applied. The following princi-
ples are important in selecting a
procedure:

1. Ablative procedures should be de-
ferred as long as pain relief can be
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achieved with non-ablative modalities.
2. The procedure most likely to be

effective should be selected.  If there is a
choice, however, the one with the fewest
and least serious adverse effects is pre-
ferred.

3. In progressive stages of cancer,
pain is likely to be multifocal and a proce-
dure aimed at a single locus of pain, even
if completed flawlessly, is unlikely to pro-
vide complete pain relief until death.  A
realistic and sound goal is a lasting reduc-
tion in pain to a level that is manageable
by pharmacotherapy with minimal side
effects.

4. Whenever possible, an anesthetic
block should be used to predict the effi-
cacy of neurolysis prior to the actual pro-
cedure.

5. All procedures should be per-
formed by a physician who is experienced
in the specific intervention.

In general, regional analgesic tech-
niques such as intraspinal opioid and lo-
cal anesthetic administration or in-
trapleural local anesthetic administration,
are usually considered first because they
do not compromise neurological integri-
ty.  Neurodestructive procedures, howev-
er, are valuable in a small subset of pa-
tients; and some of these procedures,
such as celiac plexus blockade in patients
with pancreatic cancer, may have a favor-
able enough risk:benefit ratio that early
treatment is warranted.  

REGIONAL ANALGESIA

Epidural and Intrathecal Opioids
The delivery of low opioid doses near the
sites of action in the spinal cord may de-
crease supraspinally mediated adverse ef-
fects.  In the absence of randomized trials
that compare the various intraspinal tech-
niques with other analgesic approaches,
the indications for the spinal route re-
main empirical, although they are based
on relative therapeutic index. One survey
reported that only 16 of 1,205 cancer pa-
tients with pain required intraspinal ther-
apy.227 Compared to neuroablative ther-

apies, spinal opioids have the advantage
of preserving sensation, strength, and
sympathetic function.  Contraindications
include bleeding diathesis, profound
leukopenia, and sepsis.  A temporary trial
of spinal opioid therapy should be per-
formed to assess the potential benefits of
this approach before implantation of a
permanent catheter.  

Opioid selection for intraspinal de-
livery is influenced by several factors.
Hydrophilic drugs, such as morphine and
hydromorphone, have a prolonged half-
life in cerebrospinal fluid and significant
rostral redistribution.228 Lipophilic opi-
oids, such as fentanyl and sufentanil,
have less rostral redistribution and may
be preferable for segmental analgesia at
the level of spinal infusion.  The addition
of a low concentration of a local anes-
thetic, such as 0.125% to 0.25% bupiva-
caine, to an epidural229 or intrathecal opi-
oid230-232 has been demonstrated to
increase analgesic effect without increas-
ing toxicity.  Other agents have also been
co-administered with intraspinal opioids,
including clonidine,233 octreotide,234 ket-
amine,235,236 and calcitonin,237 but addi-
tional studies are required to assess their
potential utility. 

There have been no trials comparing
the intrathecal and epidural routes in can-
cer pain although extensive experience
has been reported with each approach.
Longitudinal studies of epidural or in-
trathecal opioid infusions for cancer pain
suggest that the risks associated with
these techniques are similar.104,238,239

These procedures are associated with po-
tentially substantial morbidity and should
be performed and monitored by well
trained clinicians.

Intraventricular Opioids 

A growing international experience sug-
gests that the administration of low doses
of an opioid (particularly morphine) into
the cerebral ventricles can provide long-
term analgesia in selected patients.240,241

This technique has been used for patients



with upper body or head pain, or severe
diffuse pain and has been generally very
well tolerated.  Schedules have included
both intermittent injection via an Om-
maya reservoir240,241 and continual infu-
sion using an implanted pump.242

Regional Local Anesthetic

Several authors have described the use of
intrapleural local anesthetics in the man-
agement of chronic post-thoracotomy
pain243 and cancer-related pains involving
the head, neck, chest, arms, and upper ab-
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Site Procedure

Face (Unilateral) Gasserian gangliolysis 
Trigeminal neurolysis
Intraventricular opioid

Pharyngeal Glossopharyngeal neurolysis
Intraventricular opioid

Arm/Brachial Plexus Spinal opioid±local anesthetic
Chemical rhizotomy
Surgical rhizotomy

Chest Wall Spinal opioid±local anesthetic
Intercostal neurolysis
Paravertebral neurolysis
Chemical rhizotomy
Surgical rhizotomy

Abdominal (Somatic) Spinal opioid±local anesthetic
Chemical rhizotomy
Surgical rhizotomy
Cordotomy (unilateral pain)

Upper Abdomen (Visceral) Celiac plexus neurolysis

Low Abdomen (Visceral) Hypogastric neurolysis
Ganglion impar neurolysis

Perineum Spinal opioid±local anesthetic
Chemical rhizotomy
Surgical rhizotomy
Transsacral S4 neurolysis

Pelvis+lower limb Spinal opioid±local anesthetic
Chemical rhizotomy
Surgical rhizotomy

Unilateral Lower Quadrant Cordotomy

Multifocal or generalized pain Pituitary ablation
Cingulotomy

Table 12
Invasive Analgesic Techniques According to the Site of Pain



dominal viscera.244,245 Although a single
bolus may provide prolonged analgesia,
continuous infusion of local anesthetic
has been recommended for patients with
chronic pain due to advanced cancer.246

For patients with localized upper limb
pain, intermittent infusion of bupivicaine
through an interscalene brachial plexus
catheter may be of benefit.247

ANESTHETIC TECHNIQUES FOR

SYMPATHETICALLY MAINTAINED PAIN

AND VISCERAL PAIN

Celiac Plexus Block
Neurolytic celiac plexus blockade can
be considered in the management of
pain caused by neoplastic infiltration of
the upper abdominal viscera, including
the pancreas, upper retroperitoneum,
liver, gall bladder, and proximal small
bowel.248,249 In addition to an extensive
anecdotal experience, this technique is
supported by two controlled studies of
the percutaneous approach250,251 and a
controlled trial of intraoperative neurol-
ysis.252 Reported analgesic response
rates in patients with pancreatic cancer
are 50% to 90%, and the reported dura-
tion of effect is generally one to 12
months.248,249 Given the generally favor-
able response to this approach, and sup-
portive data from two small stud-
ies,250,251 some clinicians recommend
this intervention at an early stage; other
experts differ and recommend celiac
plexus block only for patients who do
not maintain an adequate balance be-
tween analgesia and side effects from an
oral opioid.248

Common transient complications in-
clude postural hypotension and diarrhea.
Rarely, the procedure can produce a
paraplegia due to an acute ischemic
myelopathy (probably caused by involve-
ment of Adamkievicz’s artery).253,254 Pos-
terior spread of neurolytic solution can
occasionally lead to involvement of lower
thoracic and lumbar somatic nerves,
which can potentially result in a neuro-
pathic pain syndrome.  Other uncommon

complications include pneumothorax and
retroperitoneal hematoma.

Sympathetic Blocks for Pelvic 
Visceral Pain
Limited anecdotal experience has been
reported with two sympathetic blocking
techniques.  Phenol ablation of the supe-
rior hypogastric nerve plexus, which lies
anterior to the sacral promontory, has
been reported to relieve the pain of
chronic cancer arising from the descend-
ing colon and rectum and the lower geni-
tourinary structures in 40% to 80% of pa-
tients.255,256 Similarly, neurolysis of the
ganglion impar (ganglion of Walther, a
solitary retroperitoneal structure at the
sacrococcygeal junction that marks the
termination of the paired paravertebral
sympathetic chains) has been reported to
relieve visceral sensations referred to the
rectum, perineum, or vagina caused by
locally advanced cancers of the pelvic vis-
ceral structures.257-259

Sympathetic Blockade of Somatic
Structures
Sympathetically maintained pain syn-
dromes may be relieved by interruption
of sympathetic outflow to the affected re-
gion of the body.  Lumbar sympathetic
blockade should be considered for sym-
pathetically maintained pain involving
the legs, and stellate ganglion blockade
may be useful for sympathetically main-
tained pain involving the face or arms.260

NEUROABLATIVE TECHNIQUES FOR

SOMATIC AND NEUROPATHIC PAIN

Rhizotomy
Segmental or multisegmental destruction
of the dorsal sensory roots (rhizotomy),
achieved by surgical section, chemical
neurolysis, or radiofrequency lesion, can
be an effective method of pain control for
patients with otherwise refractory local-
ized pain syndromes.  These techniques
are most commonly used in the manage-
ment of chest wall pain due to tumor inva-
sion of somatic and neural structures.261
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Other indications include refractory up-
per limb, lower limb, pelvic, or perineal
pain.262

Chemical rhizotomy, produced by
the instillation of a neurolytic solution
into either the epidural or intrathecal
space,261 can be performed at any level up
to the mid-cervical region, above which
the spread of neurolytic agent to the
medullary centers carries an unacceptable
risk of cardiorespiratory collapse.  To
minimize the risk of excessive spread and
lysis beyond the target segments, catheter
tip position should be confirmed radi-
ographically and phenol should be inject-
ed in small volumes (1 to 2 ml).263

Satisfactory analgesia is achieved in
about 50% of patients,261 and the average
duration of relief is three to four months
with a wide range of distribution.  Ad-
verse effects can be related to the injec-
tion technique (e.g., spinal headache, in-
fection, and arachnoiditis) or to the
destruction of non-nociceptive nerve
fibers.  Specific complications of the pro-
cedure depend on the site of neurolysis.
For example, the complications of lum-
bosacral neurolysis include paresis (5% to
20%), sphincter dysfunction (5% to
60%), impairment of touch and proprio-
ception, and dysesthesias.  Although neu-
rological deficits are usually transient, the
risk of increased disability through weak-
ness, sphincter incompetence, and loss 
of positional sense suggests that these
techniques should be reserved for patients
with limited function and preexisting uri-
nary diversion.  Patient counseling and 
informed consent regarding risk are es-
sential.

Neurolysis of Primary Afferent Nerves
or Their Ganglia

Neurolysis of primary afferent nerves
may also provide significant relief for se-
lected patients with localized pain.  The
utility of these approaches is limited by
the potential for concurrent motor or
sphincteric dysfunction.  Refractory uni-
lateral facial or pharyngeal pain may 

be amenable to trigeminal neurolysis
(gasserian gangliolysis) or glossopharyn-
geal neurolysis.264,265 Unilateral pain in-
volving the tongue or floor of the mouth
may be amenable to blockade of the
sphenopalatine ganglion.266 Intercostal
or paravertebral neurolysis is an alt-
ernative to rhizotomy for patients with
chest wall pain.  Unilateral shoulder pain
may be amenable to suprascapular neu-
rolysis.267 Arm pain that is more exten-
sive may be effectively relieved by
brachial plexus neurolysis, but this ap-
proach will result in extreme motor
weakness.268 Anecdotally, refractory leg
pain has been relieved without compro-
mise of motor function by injection of 10
ml of 10% phenol into the psoas muscle
sheath.269 Severe somatic pain limited to
the perineum may be treated by neuroly-
sis of the S4 nerve root via the ipsilateral
posterior sacral foramen, a procedure
that carries minimal risk of motor or
sphincter dysfunction.270

Regeneration of peripheral nerves is
sometimes accompanied by the develop-
ment of neuropathic pain, although the
threat of postablative dysesthesia is of
limited consequence when life expectan-
cy is very limited or intractable pain al-
ready exceeds the limits of tolerance.

Cordotomy

During cordotomy, the anterolateral
spinothalamic tract is ablated to produce
contralateral loss of pain and temperature
sensibility.271,272 The patient with severe
unilateral pain arising in the torso or low-
er extremity is most likely to benefit from
this procedure.271,272 Impressive results
have also been observed in patients with
chest wall pain.272 The percutaneous tech-
nique is generally preferred;271,272 open
cordotomy is usually reserved for patients
who are unable to lie in the supine posi-
tion or are not cooperative enough to un-
dergo a percutaneous procedure.

Significant pain relief is achieved in
more than 90% of patients during the pe-
riod immediately following cordoto-
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my.271,272 Fifty percent of surviving pa-
tients have recurrent pain after one
year.273 Repeat cordotomy can some-
times be effective.  The neurological com-
plications of cordotomy include paresis,
ataxia, and bladder and “mirror-image”
pain.272 Although complications are usu-
ally transient, they may be protracted and
disabling in approximately 5% of cases.272

Rarely, patients with a long duration of
survival (greater than 12 months) develop
a delayed-onset dysesthetic pain.273 The
most serious potential complication is res-
piratory dysfunction, which may occur in
the form of phrenic nerve paralysis or as
sleep-induced apnea.274,275 Because of the
latter concern, bilateral high cervical cor-
dotomies or a unilateral cervical cordoto-
my ipsilateral to the site of the only func-
tioning lung are not recommended.

Pituitary Ablation

Pituitary ablation by chemical or surgical
hypophysectomy has been reported to re-
lieve diffuse and multifocal pain syn-
dromes that have been refractory to opi-
oid therapy and are unsuitable for any
regional neuroablative procedure.276,277

Relief of pain due to both hormone-de-
pendent and hormone-independent tu-
mors has been observed.276,277

Cingulotomy

Anecdotal reports also support the effica-
cy of magnetic resonance imaging-guided
stereotactic cingulotomy in the manage-
ment of diffuse pain syndromes that have
been refractory to opioid therapy.278,279

Although this appears to be a safe proce-
dure with minimal neurological or psy-
chological morbidity, the duration of
analgesia is often limited,278,279 the mode
of action is unknown, and the procedure
is rarely considered.

SEDATION AS PAIN THERAPY

Through the vigilant application of anal-
gesic care, pain is often relieved ade-
quately without compromising the sen-
tience or function of the patient beyond

that caused by the natural disease process
itself.  Occasionally, however, this cannot
be achieved and pain is perceived to be
“refractory.”  The term refractory pain is
used to describe pain that remains dis-
tressing despite efforts to alleviate it by
means that do not compromise global
perception and conscious function.280 In
deciding that a pain is refractory, the clin-
ician must perceive that the further appli-
cation of standard interventions are ei-
ther 1) incapable of providing adequate
relief, 2) associated with excessive and in-
tolerable acute or chronic morbidity, or
3) unlikely to provide relief within a toler-
able time frame.  In such situations, seda-
tion may be the only therapeutic option
capable of providing adequate relief.
This approach is described as “sedation in
the management of refractory symptoms
at the end of life.”28

Traditionally, the ethical justifica-
tion of sedation has been based on “the
doctrine of double effect,” which distin-
guishes between the compelling primary
intended therapeutic effect (to relieve
suffering) and the foreseeable but un-
avoidable adverse effects (the loss of in-
teractional function and the potential for
accelerating death).280,281 There is a sig-
nificant problem with this justification in-
sofar as the death of the patient at the
end of a long and difficult illness is not al-
ways an untoward or adverse outcome.
Indeed, in Jewish tradition, there is a
blessing for a “timely” death (“Baruch
Dayan Ha Emet,” Blessed is the
Supreme Judge).  Critics of this justifica-
tion have claimed that at best “double ef-
fect” is often claimed disingenuously282

or, at worst, it has become a meaningless
mantra recited by cynical surreptitious
practitioners of euthanasia cloaked as
benevolent clinicians.283

The justification for sedation in this
setting is more effectively asserted on the
basis that it is goal appropriate and pro-
portionate.  At the end of life, when the
overwhelming goal of care is the preser-
vation of patient comfort, the provision
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of adequate relief of symptoms must be
pursued even in the setting of a narrow
therapeutic index for the necessary pallia-
tive treatments.  In this context, sedation
is a medically indicated and proportion-
ate therapeutic response to refractory
symptoms that cannot be otherwise re-
lieved. Appeal to patients’ rights also un-
derwrites the moral legitimacy of seda-
tion in the management of otherwise
intolerable pain at the end of life.  Pa-
tients have a right, recently affirmed by
the Supreme Court, to palliative care in
response to unrelieved suffering.284

A survey of homecare patients treat-
ed by the palliative care service of the
Italian National Cancer Institute found
that 31 of 120 terminally ill patients devel-
oped otherwise unendurable symptoms
that required deep sedation for adequate
relief.285 In a retrospective survey of 100
patients who died in an inpatient pallia-
tive care ward, Fainsinger et al286 found
that six patients required sedation for ad-
equate pain control prior to death.  An
additional two patients who may have
benefited from sedation died with severe
uncontrolled pain. In a retrospective sur-
vey of 36 patients treated with opioid in-
fusions for pain, Portenoy et al287 report-
ed that approximately one-third were
unable to achieve adequate analgesia
without excessive sedation.

Once symptoms are deemed to be
refractory by clinical consensus, it is ap-
propriate to present this option to the pa-
tient or his or her surrogate.  The offer of
sedation made in such a setting can
demonstrate the clinician’s commitment
to the relief of suffering; can enhance
trust in the doctor-patient relationship;

and can influence the patient’s appraisal
of his or her capacity to cope.  Indeed, pa-
tients commonly decline sedation, ac-
knowledging that symptoms will be in-
completely relieved but secure in the
knowledge that if the situation becomes
intolerable, this option remains available.
Other patients reaffirm comfort as the
predominating consideration and request
the initiation of sedation.

The published literature describing
the use of sedation in the management of
refractory symptoms at the end of life is
anecdotal and refers to the use of opioids,
neuroleptics, benzodiazepines, barbitu-
rates, and propofol.280 In the absence of
relative efficacy data, guidelines for drug
selection are empirical. Irrespective of
the agent or agents selected, administra-
tion initially requires dose titration to
achieve adequate relief, followed subse-
quently by provision of ongoing therapy
to ensure maintenance of effect.

Conclusion

The goal of analgesic therapy in patients
with cancer is to optimize analgesia with
the minimum of side effects and inconve-
nience.  Currently available techniques
can provide adequate relief to a vast ma-
jority of patients.  Most will require ongo-
ing pain treatment, and analgesic require-
ments often change as the disease
progresses.  Patients with refractory pain,
or unremitting suffering related to other
losses or distressing symptoms, should
have access to specialists in pain manage-
ment or palliative medicine who can pro-
vide an approach capable of addressing
these complex problems. CA
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