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3 Teaching Goals3 Teaching Goals
Distinguishing pain mechanism guides your pain Distinguishing pain mechanism guides your pain 
treatment optionstreatment options

Visceral PainVisceral Pain
NeuropathicNeuropathic PainPain
MyofascialMyofascial/Soft Tissue Pain/Soft Tissue Pain
Bone PainBone Pain

Utilizing long acting Utilizing long acting vsvs short acting short acting opioidsopioids

Choosing rational Choosing rational opioidopioid dosesdoses



The Pain Problem: Cancer Pain The Pain Problem: Cancer Pain 
EpidemiologyEpidemiology

Cancer Pain affects 15% of patients with localized Cancer Pain affects 15% of patients with localized 
disease , 30disease , 30--40% in active treatment, and 6040% in active treatment, and 60--90% of 90% of 
those with advanced diseasethose with advanced disease
Adverse effects on function, sleep, mood, immune Adverse effects on function, sleep, mood, immune 
factors, QOLfactors, QOL
Complex Complex pathophysiologiespathophysiologies

simultaneous simultaneous nociceptivenociceptive and and neuropathicneuropathic painpain
coco--exists with existential concerns, sufferingexists with existential concerns, suffering

OpioidsOpioids are the pharmacologic mainstay but often are the pharmacologic mainstay but often 
suboptimal alonesuboptimal alone

Von Roenn 1993; Cleeland, 1994; LaRue 1995



Ideal Balance of Care: Ideal Balance of Care: 
Palliation at all Phases of IllnessPalliation at all Phases of Illness

Contemporary Model for “Cure vs Care” Balance

Proposed Optimal Model for “Cure vs Care” Balance

Anti-tumor therapy

Palliation

Anti-tumor therapy

Palliation

“Withdrawal of Active Care”



Cancer Pain throughout the course of illness: Cancer Pain throughout the course of illness: 
Acute TreatmentAcute Treatment--RelatedRelated

Diagnostic procedural Diagnostic procedural 
painpain
PostPost--operative painoperative pain
Interventional painInterventional pain

pleurodesis/catheters/pleurodesis/catheters/
embolizationsembolizations

Chemotherapy toxicityChemotherapy toxicity
mucositismucositis/peripheral /peripheral 
neuropathy/GCSF neuropathy/GCSF 
painpain

Radiotherapy toxicityRadiotherapy toxicity
mucositismucositis/enteritis//enteritis/
dermatitisdermatitis
proctitisproctitis
myelopathymyelopathy
avascularavascular necrosisnecrosis



Cancer Pain throughout the course of illness: Cancer Pain throughout the course of illness: 
Tumor relatedTumor related

Visceral pain syndromesVisceral pain syndromes
hepatic distentionhepatic distention
retroperitoneal diseaseretroperitoneal disease
peritoneal peritoneal 
carcinomatosiscarcinomatosis
bowel / bowel / ureteralureteral
obstructionobstruction

Bone painBone pain
Primary bone tumorsPrimary bone tumors
Bone metastasesBone metastases

NeuropathicNeuropathic PainPain
plexopathiesplexopathies/ / 
paraneoplasticparaneoplastic

Soft tissue painSoft tissue pain
cutaneouscutaneous metastasesmetastases
SarcomasSarcomas
Head and Neck Head and Neck 
CancersCancers



Cancer Pain throughout the course of illness: Cancer Pain throughout the course of illness: 
Chronic, PostChronic, Post--Therapy Cancer Pain SyndromesTherapy Cancer Pain Syndromes

PostPost--ChemotherapyChemotherapy
Peripheral NeuropathyPeripheral Neuropathy

PostPost--surgicalsurgical
mastectomy, neck mastectomy, neck 
dissection, dissection, 
thoracotomythoracotomy, phantom , phantom 
limb, stump, pelvic limb, stump, pelvic 
floorfloor

PostPost--radiationradiation
PlexopathiesPlexopathies
MyelopathiesMyelopathies
Enteritis/Enteritis/ProctitisProctitis

Acute Acute 
ChronicChronic

OsteoradionecrosisOsteoradionecrosis



Assessment OutlineAssessment Outline
Believe patientBelieve patient’’s report and rate pain (n/10 and descriptors)s report and rate pain (n/10 and descriptors)
Take a careful historyTake a careful history

site, referral, aggravating/relieving factors, impact on functiosite, referral, aggravating/relieving factors, impact on functionn
temporal aspects: acute, temporal aspects: acute, subacutesubacute, chronic, intermittent, breakthrough , chronic, intermittent, breakthrough 
or incidentor incident

List and prioritize painsList and prioritize pains
Evaluate response to prior therapies (analgesic and Evaluate response to prior therapies (analgesic and antitumorantitumor))
Evaluate psychological status and take a substance use historyEvaluate psychological status and take a substance use history
Focused physical examFocused physical exam
Review available tests/imaging; form provisional pain diagnosesReview available tests/imaging; form provisional pain diagnoses
Initiate rational treatment regimen based on available data pendInitiate rational treatment regimen based on available data pending ing 
further workupfurther workup
Provide continuity of care/ review response to therapyProvide continuity of care/ review response to therapy



Barriers to Accurate AssessmentBarriers to Accurate Assessment

PatientPatient--relatedrelated
Reluctance to reportReluctance to report
Reluctance to follow recommendationsReluctance to follow recommendations
Fears of tolerance and addictionFears of tolerance and addiction
Concerns about side effectsConcerns about side effects
Beliefs that pain is inevitable and untreatable, or Beliefs that pain is inevitable and untreatable, or 
necessarynecessary
Fears: pain = progressionFears: pain = progression

Wallace, J Pain Sx Mgmt 1995; Ward, Pain,1993;
Zenz, Lancet 1993



Barriers to Accurate AssessmentBarriers to Accurate Assessment

PhysicianPhysician--relatedrelated
Knowledge deficits: assessment / treatmentKnowledge deficits: assessment / treatment
Not Not ““gettinggetting”” or devaluing pt reportor devaluing pt report
Fear of regulatory oversightFear of regulatory oversight
Fear of doing harmFear of doing harm
Fear of litigation (now both for acts of omission and Fear of litigation (now both for acts of omission and 
commission)commission)

Larue, Cancer; 1995; Cherny, Cancer 1995; Elliot, J Pain Sx Mgmt 1995;



Mechanisms of PainMechanisms of Pain

Visceral PainVisceral Pain
NeuropathicNeuropathic PainPain
Bone PainBone Pain
MyofascialMyofascial/Soft Tissue Pain/Soft Tissue Pain



MECHANISM OF PAIN:MECHANISM OF PAIN:
Visceral PainVisceral Pain

Direct tumor effects (stretch, obstruct, erode)Direct tumor effects (stretch, obstruct, erode)
PostPost--therapy effects (adhesion, posttherapy effects (adhesion, post--op op dysmotilitydysmotility, , 
radiation enteritis/radiation enteritis/proctitisproctitis))
Hyperactivity (Hyperactivity (carcinoidcarcinoid/HIV/terminal obstruction)/HIV/terminal obstruction)
Spasm of hollow Spasm of hollow viscusviscus
IschemiaIschemia



MECHANISM OF PAIN: MECHANISM OF PAIN: 
NeuropathicNeuropathic PainPain

Direct tumor invasion of nerveDirect tumor invasion of nerve
Extrinsic nerve root compression by bone, tumor, or soft Extrinsic nerve root compression by bone, tumor, or soft 
tissuetissue
ChemoChemo--, radiation, radiation--, or surgical nerve injury, or surgical nerve injury
Phantom visceral or limb painsPhantom visceral or limb pains
ParaneoplasticParaneoplastic inflammatory poly/inflammatory poly/mononeuropathiesmononeuropathies



MECHANISM OF PAIN: MECHANISM OF PAIN: 
Bone PainBone Pain

Primary/Primary/metastaticmetastatic tumortumor
GCSFGCSF--painpain
OsteoporoticOsteoporotic fracturefracture
Pathologic fracturePathologic fracture
Marrow replacement Marrow replacement 
AvascularAvascular necrosisnecrosis
OsteoradionecrosisOsteoradionecrosis



MECHANISM OF PAIN: MECHANISM OF PAIN: 
MyofascialMyofascial PainPain

Soft tissue cancer growthSoft tissue cancer growth
NonNon--specific chemo/radiation sidespecific chemo/radiation side--effecteffect
Benign postural effects of compensating for sites of Benign postural effects of compensating for sites of 
malignant pain (splinting)malignant pain (splinting)



Non-opioid
+/- adjuvant

Weak opioid + non-opioid
+/- adjuvant

Strong opioid +/- non-
opioid +/- adjuvant

TREATMENT OF PAIN:
WHO ANALGESIC LADDER FOR CANCER PAIN

Jacox et al, 1994 (AHCPR Guidelines)
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Mechanisms of Pain guides 
treatment

Visceral Pain  = opioids
Neuropathic Pain = neuropathic pain meds 
+/- opioids
Bone Pain = anti-inflamatory +/- opioids
Myofascial/Soft Tissue Pain = opioids +/-
other adjuvent pain meds



Common nonCommon non--opioidopioid analgesicsanalgesics
SalicylatesSalicylates

AntiplateletAntiplatelet
Gastric irritantGastric irritant

NSAIDSNSAIDS
AntiplateletAntiplatelet (except (except CelebrexCelebrex))
Gastric irritantGastric irritant
NephrotoxicityNephrotoxicity

AcetaminophenAcetaminophen
HepatotoxicityHepatotoxicity (3000 (3000 -- 6000 mg/day)6000 mg/day)
Compounded with weak Compounded with weak opioidsopioids



OpioidsOpioids
Codeine (Tylenol with Codeine)Codeine (Tylenol with Codeine)
HydrocodoneHydrocodone ((VicodinVicodin, , LortabLortab))
MeperidineMeperidine (Demerol)(Demerol)
OxycodoneOxycodone ((PercocetPercocet))
Morphine (MSIR)Morphine (MSIR)
HydromorphoneHydromorphone ((DilaudidDilaudid))
MethadoneMethadone
Fentanyl (Fentanyl (ActiqActiq, , FentoraFentora, patches), patches)



ImmediateImmediate--release Preparationsrelease Preparations
CodeineCodeine

Tylenol #2,3,4 (15/300, 30/300, 60/300), Tylenol #2,3,4 (15/300, 30/300, 60/300), elixerselixers
HydrocodoneHydrocodone

VicodinVicodin, , LortabLortab, Norco, , Norco, VicoprofenVicoprofen, , elixerselixers
OxycodoneOxycodone

OxycodoneOxycodone, , PercocetPercocet, , PercodanPercodan, , elixerselixers
HydromorphoneHydromorphone

DilaudidDilaudid (2, 4mg), (2, 4mg), elixerselixers, suppositories, suppositories
Morphine Morphine 

MSIR (15mg, 30mg), MSIR (15mg, 30mg), elixerselixers, suppositories, suppositories
Methadone (5, 10mg)Methadone (5, 10mg)
FentanylFentanyl

ActiqActiq oraletteoralette (200, 400, 600, 800, 1200, 1600mcg)(200, 400, 600, 800, 1200, 1600mcg)
FentoraFentora buccalbuccal tablets (100, 200, 400, 600, 800mcg)tablets (100, 200, 400, 600, 800mcg)



SustainedSustained--release Preparationsrelease Preparations
OxycodoneOxycodone

OxycontinOxycontin, , OxycodoneOxycodone SRSR
10, 20, 40, 80 mg doses10, 20, 40, 80 mg doses

MorphineMorphine
MS MS ContinContin, , OramorphOramorph, , KadianKadian, , AvinzaAvinza
15 15 -- 200 mg doses200 mg doses

FentanylFentanyl
TransdermalTransdermal fentanyl patch, fentanyl patch, DuragesicDuragesic patchpatch
12, 25, 50, 75, 100 mcg doses12, 25, 50, 75, 100 mcg doses

((DilaudidDilaudid))
PalladonePalladone
12, 16, 24, 32 mg doses12, 16, 24, 32 mg doses



Choosing Routes of AdministrationChoosing Routes of Administration
AbsorptionAbsorption

GI FunctionGI Function
Degree of Degree of CachexiaCachexia

Behavioral AspectsBehavioral Aspects
Pt. BeliefsPt. Beliefs
Ability to adhere to Oral RegimenAbility to adhere to Oral Regimen
Preferences / Conditioned BehaviorPreferences / Conditioned Behavior

Sheer Sheer opioidopioid requirementsrequirements



ImmediateImmediate--release preparationsrelease preparations
For acute pain expected to resolve quicklyFor acute pain expected to resolve quickly
For doseFor dose--finding in preparation for sustainedfinding in preparation for sustained--release release 
regimenregimen
For For ““rescuerescue”” or or ““breakthroughbreakthrough”” dosing as part of a SR/IR dosing as part of a SR/IR 
regimenregimen
For longer term management of patients at risk for toxic For longer term management of patients at risk for toxic 
accumulation of accumulation of opioidopioid metabolites (metabolites (egeg, with hepatic or , with hepatic or 
renal insufficiency / failure)renal insufficiency / failure)



Reasons for Choosing Sustained Release Reasons for Choosing Sustained Release 
OpioidsOpioids

Cancer Pain majority of time during waking hoursCancer Pain majority of time during waking hours
Cancer Pain that disrupts nightCancer Pain that disrupts night--time sleeptime sleep
Cancer Pain that requires q 4 hourly shortCancer Pain that requires q 4 hourly short--acting acting 
analgesics (constant catchanalgesics (constant catch--up)up)
Cancer Pain that requires potentially Cancer Pain that requires potentially organotoxicorganotoxic doses doses 
of compounded of compounded coanalgesicscoanalgesics
““Peak and ValleyPeak and Valley”” side effects with shortside effects with short--acting drugs acting drugs 
alonealone



Potential Benefits of Choosing Sustained Potential Benefits of Choosing Sustained 
Release Release OpioidsOpioids

Improved regimen adherenceImproved regimen adherence
Lower mean pain ratingsLower mean pain ratings
Sparing Sparing opioidopioid mgs requirements/24hr periodsmgs requirements/24hr periods
Improved sleepImproved sleep
Reduced painReduced pain--related disabilityrelated disability
Reduced CNS side effect burden with more consistent Reduced CNS side effect burden with more consistent 
serum/CNS serum/CNS opioidopioid levelslevels
Avoiding unnecessary / potentially toxic compounded coAvoiding unnecessary / potentially toxic compounded co--
analgesicsanalgesics



Managing Poor Managing Poor OpioidOpioid ResponsivenessResponsiveness
Reassess pain physiology (bone? Reassess pain physiology (bone? neuropathicneuropathic? ? 
Distress?)Distress?)

Add targeted Add targeted adjuvantsadjuvants to spare or enhanceto spare or enhance
Reassess route of delivery (?absorption?)Reassess route of delivery (?absorption?)
Reassess adherence/understandingReassess adherence/understanding
Reassess goals/expectations/ratings (0/10?)Reassess goals/expectations/ratings (0/10?)
Manage Manage opioidopioid side effectsside effects
Rotate Rotate opioidsopioids
Spinal Spinal opioidsopioids



Adjuvant Analgesics...Adjuvant Analgesics...
enhance analgesic efficacy of enhance analgesic efficacy of opioidsopioids
treat concurrent symptoms that exacerbate paintreat concurrent symptoms that exacerbate pain
provide independent mechanisms of analgesia (thus provide independent mechanisms of analgesia (thus 
may may ““sparespare”” opioidsopioids))
TypesTypes

AntidepressantsAntidepressants
AnticonvulsantsAnticonvulsants
Calcium Channel BlockersCalcium Channel Blockers
BenzodiazepinesBenzodiazepines
antianti--arrhythmic/anestheticarrhythmic/anesthetic
AntiAnti--inflamatoriesinflamatories
CorticosteroidsCorticosteroids
BisphosphonatesBisphosphonates
NMDA antagonistsNMDA antagonists



NeuropathicNeuropathic Pain MedicationsPain Medications
AnticonvulsantsAnticonvulsants

NeurontinNeurontin, , LyricaLyrica, , TopamaxTopamax, , DilantinDilantin, , TegretolTegretol, , 
DepakoteDepakote

AntidepressantsAntidepressants
TricyclicsTricyclics, , venlafaxinevenlafaxine, , duloxetineduloxetine

NMDA antagonists NMDA antagonists 
dextromethorphandextromethorphan, , ketamineketamine, methadone, , methadone, memantinememantine

AntiAnti--arrhythmic/anestheticarrhythmic/anesthetic
MexiletineMexiletine



Bone Pain TreatmentsBone Pain Treatments
NSAIDSNSAIDS

Ibuprofen, Ibuprofen, CelebrexCelebrex, Naproxen, , Naproxen, TorodolTorodol
AntiplateletAntiplatelet (except (except CelebrexCelebrex), Gastric irritant, ), Gastric irritant, 
NephrotoxicityNephrotoxicity

CorticosteroidsCorticosteroids
BisphosphonatesBisphosphonates
Radiation TherapyRadiation Therapy
StrontiumStrontium--89 and Samarium89 and Samarium--153153



Approach to cancer pain 
management

Rational pain therapy is based on generating and 
testing clinical hypotheses about pain 
pathophysiology

Cancer pain often represents multiple simultaneous 
mechanisms at play

Multi-modal therapy is often necessary

Lack of clinical response generally reflects problems 
with clinician’s formulation of pathophysiology of pain



QUESTIONS??QUESTIONS??





Adjuvant Analgesics...Adjuvant Analgesics...
AntidepressantsAntidepressants

Most positive studies report on older cyclic Most positive studies report on older cyclic 
compounds (IMI, AMI, DOX)compounds (IMI, AMI, DOX)

TricyclicTricyclic doses lower than doses lower than ““antidepressantantidepressant”” doses frequently doses frequently 
produce analgesic augmentationproduce analgesic augmentation
Start low (NTP 10; DMI 25; AMI 10) and go slowStart low (NTP 10; DMI 25; AMI 10) and go slow

CymbaltaCymbalta
norepinephrinenorepinephrine / serotonin reuptake inhibitor/ serotonin reuptake inhibitor
FDA approvals for Major Depressive Disorder (8/04) and Diabetic FDA approvals for Major Depressive Disorder (8/04) and Diabetic 
Peripheral Neuropathy (9/04)Peripheral Neuropathy (9/04)
Reduces nonReduces non--neuropathicneuropathic painful physical symptoms in depressive painful physical symptoms in depressive 
disordersdisorders



Adjuvant Analgesics...Adjuvant Analgesics...
AnticonvulsantsAnticonvulsants

PhenytoinPhenytoin DilantinDilantin
100100--300 mgs/day300 mgs/day

CarbamazepineCarbamazepine TegretolTegretol
100100--200 mgs BID/TID200 mgs BID/TID

ValproicValproic AcidAcid DepakoteDepakote
125125--250 mgs BID/TID250 mgs BID/TID

ClonazepamClonazepam KlonopinKlonopin
0.50.5--1.0 mgs TID1.0 mgs TID



Adjuvant Analgesics...Adjuvant Analgesics...
Newer AnticonvulsantsNewer Anticonvulsants

LamotrigineLamotrigine LamictalLamictal
GabapentinGabapentin NeurontinNeurontin
TiagabineTiagabine GabatrilGabatril
OxcarbazepineOxcarbazepine TrileptalTrileptal
LevetiracetamLevetiracetam KeppraKeppra
ZonisamideZonisamide ZonegranZonegran
TopiramateTopiramate TopamaxTopamax



Adjuvant Analgesics...Adjuvant Analgesics...
AnticonvulsantsAnticonvulsants

NeurontinNeurontin
MOA:  MOA:  GABAergicGABAergic; Ca+ channel blockade?; Ca+ channel blockade?
Most studied / most used modern Most studied / most used modern 
anticonvulsant for anticonvulsant for neuropathicneuropathic painpain
No hepatic metabolism; excreted unchanged in No hepatic metabolism; excreted unchanged in 
urine; no drug interactionsurine; no drug interactions
Mild, Mild, ““typicaltypical”” anticonvulsant SE profile: anticonvulsant SE profile: 
sedation/dizzinesssedation/dizziness
Action in GAD / panic/ +/Action in GAD / panic/ +/-- BADBAD
300300--4500 mgs/day in 3 divided doses4500 mgs/day in 3 divided doses



Adjuvant Analgesics...Adjuvant Analgesics...
AnticonvulsantsAnticonvulsants

PregabalinPregabalin ((LyricaLyrica))



Calcium Channel BlockersCalcium Channel Blockers

NimodipineNimodipine 120mgs/day reduced opiate 120mgs/day reduced opiate 
requirements in 65% of patients in a requirements in 65% of patients in a 
DBPC trial of 54 patients with escalating DBPC trial of 54 patients with escalating 
cancer paincancer pain
CaCa--channel blockade may channel blockade may ““rere--sensitizesensitize””
tolerant receptors to tolerant receptors to opioidopioid effects, effects, 
““supersensitizesupersensitize”” to acute opiate effectsto acute opiate effects
CaCa--channel blockade may be similar (later channel blockade may be similar (later 
step) to NMDA antagonismstep) to NMDA antagonism

Santillan et al.  Pain 1998 (76):17-26



BenzodiazepinesBenzodiazepines

MECHANISMSMECHANISMS
““Skeletal muscle relaxants,Skeletal muscle relaxants,”” reduce pain reduce pain 
related to spasm, splinting, related to spasm, splinting, clonusclonus
No direct analgesic effectNo direct analgesic effect
Diminish emotional reactivity to pain but not Diminish emotional reactivity to pain but not 
sensorysensory--discriminative aspectsdiscriminative aspects

AHCPR Consensus: not rated as analgesic



Benzodiazepines: clinical uses in cancerBenzodiazepines: clinical uses in cancer

AnxietyAnxiety
Skeletal muscle spasmSkeletal muscle spasm
Anticipatory nausea (Anticipatory nausea (amnestogenamnestogen?)?)
Procedural sedationProcedural sedation
Antidote to opiateAntidote to opiate--induced induced myoclonusmyoclonus
((clonazepamclonazepam))
AkithisiaAkithisia due to necessary agents due to necessary agents 
((metoclopramidemetoclopramide, , cisapridecisapride, , ondansetronondansetron, , 
compazinecompazine))



MexiletineMexiletine
Oral antiOral anti--arrhythmic/anestheticarrhythmic/anesthetic
Can be useful in refractory neuropathy and Can be useful in refractory neuropathy and 
phantom limb painphantom limb pain
Can be used following successful Can be used following successful 
lidocainelidocaine infusionalinfusional test dose, or test dose, or 
empiricallyempirically
Dosing 150Dosing 150--300 mgs PO TID300 mgs PO TID

AHCPR Guidelines Ratings as analgesic:  B



Corticosteroids: Uses in Cancer PainCorticosteroids: Uses in Cancer Pain

Acute nerve/cord compressionAcute nerve/cord compression
Visceral distentionVisceral distention
Increased intracranial pressureIncreased intracranial pressure
SoftSoft--tissue infiltration by diseasetissue infiltration by disease
Bone painBone pain
NauseaNausea

AHCPR Guidelines Rating as analgesic:  B



BisphosphonatesBisphosphonates
Inhibit Inhibit osteoclastosteoclast activity and reduce activity and reduce 
pain/analgesic requirements as much as 50%pain/analgesic requirements as much as 50%
Proven efficacy in bone pain of breast ca, Proven efficacy in bone pain of breast ca, 
myelomamyeloma, prostate, prostate
Broader empiric useBroader empiric use
PamidronatePamidronate: 90: 90--120 mgs IVPB over 3120 mgs IVPB over 3--6 hrs6 hrs
ZelidronateZelidronate: 4 mgs IVPB over 15 minutes: 4 mgs IVPB over 15 minutes
AlendronateAlendronate: 5, 35, 40, 70 mg tablets daily: 5, 35, 40, 70 mg tablets daily

AHCPR Guidelines Rating as analgesic:  C



CalcitoninCalcitonin
Synthetic or bovine polypeptideSynthetic or bovine polypeptide
Inhibits Inhibits osteoclastsosteoclasts
Can improve bone and phantom limb painCan improve bone and phantom limb pain
Now available in nasal spray; no Now available in nasal spray; no 
anaphylaxis and easy administrationanaphylaxis and easy administration

AHCPR Guidelines Rating an analgesic:  C



Other CNSOther CNS--active agents...active agents...

BaclofenBaclofen:  GABA:  GABA--agonist with demonstrated efficacy agonist with demonstrated efficacy 
in neuropathy and in neuropathy and spasticityspasticity
ClonidineClonidine:  Alpha:  Alpha--2 adrenergic agonist with efficacy 2 adrenergic agonist with efficacy 
in in neuropathicneuropathic and sympathetically maintained pain.  and sympathetically maintained pain.  
May activate endogenous May activate endogenous noradrengicnoradrengic systems, systems, 
reducing reducing nociceptivenociceptive inputs to CNS; may interrupt inputs to CNS; may interrupt 
sympathetic systems.sympathetic systems.



StrontiumStrontium--89 and Samarium89 and Samarium--153153

BetaBeta--particle emitting particle emitting radionuclidesradionuclides
Selectively taken up by Selectively taken up by osteoclastsosteoclasts
May temporarily reduce pain 60May temporarily reduce pain 60--90% in 90% in 
pts with pts with blasticblastic metsmets
Can cause marrow suppression, limit Can cause marrow suppression, limit 
future chemo optionsfuture chemo options

AHCPR Guidelines Rating as analgesic:  A
Samarium 153 (Quadramet) unrated by AHCPR



The NMDA Receptor in PainThe NMDA Receptor in Pain
(N(N--MethylMethyl--DD--AspartateAspartate))

Excitatory amino acids (NMDA agonists) released by Excitatory amino acids (NMDA agonists) released by 
afferent neurons during acute injuryafferent neurons during acute injury
““Central sensitizationCentral sensitization”” and and opioidopioid tolerance may be tolerance may be 
mediated by NMDA receptorsmediated by NMDA receptors
NMDA antagonists (NMDA antagonists (dextromethorphandextromethorphan, , ketamineketamine, , 
methadone, methadone, memantinememantine) have analgesic properties ) have analgesic properties 
for acute, chronic, for acute, chronic, neuropathicneuropathic, and , and ““opioidopioid
tachyphylaxistachyphylaxis”” painpain



NMDA Antagonists: Possible Clinical NMDA Antagonists: Possible Clinical 
IndicationsIndications

Treatment refractory Treatment refractory neuropathicneuropathic painpain
OpioidOpioid tachyphylaxistachyphylaxis or toxicityor toxicity
Prevention of further Prevention of further excitotoxicexcitotoxic nerve injury (nerve injury (egeg, from , from 
neurotoxicneurotoxic chemotherapy)chemotherapy)
Terminal pain crisisTerminal pain crisis



NMDA Antagonists: dosingNMDA Antagonists: dosing
Methadone: 2.5Methadone: 2.5--5.0 mgs BID (in addition to high 5.0 mgs BID (in addition to high 
dose dose opioidsopioids))
DextromethorphanDextromethorphan: 15: 15--30 mgs TID (30 mgs TID (DelsymDelsym) ) 
ranging to 1 gm/dayranging to 1 gm/day
KetamineKetamine: 0.1: 0.1--0.15 mgs/kg/hr0.15 mgs/kg/hr
MemantineMemantine ((NamendaNamenda):  dose unknown/ ):  dose unknown/ 
unproved*unproved*

* DPNP Trials show no benefit over placebo



Indications for Epidural / Indications for Epidural / IntrathecalIntrathecal
OpioidsOpioids

Often helpful when systemic Often helpful when systemic enteralenteral or or 
parenteralparenteral therapy is ineffective or toxictherapy is ineffective or toxic
Technical variables (catheter placement, tumor, Technical variables (catheter placement, tumor, 
anatomy) may result in primarily regional anatomy) may result in primarily regional 
analgesia, requiring continued systemic therapy analgesia, requiring continued systemic therapy 
at lower dosesat lower doses

AHCPR Guidelines rating as analgesic:  A



Interventional Analgesic Techniques for Interventional Analgesic Techniques for 
Cancer PainCancer Pain

Peripheral Nerve blocksPeripheral Nerve blocks
Sympathetic BlockadeSympathetic Blockade
Spinal Spinal OpioidsOpioids / local anesthetics/ alpha/ local anesthetics/ alpha--adrenergicsadrenergics/ / 
antispasmodics antispasmodics 
NeurolyticNeurolytic (destructive) blocks: phenol, (destructive) blocks: phenol, cryoablationcryoablation



Neurosurgical Approaches to Neurosurgical Approaches to 
Cancer PainCancer Pain

AblativeAblative
CommisurotomyCommisurotomy, , cordotomycordotomy, , thalamotomythalamotomy, , 
rhizotomyrhizotomy

AugmentativeAugmentative
StimulatorsStimulators

Complex risk/benefit and cost/benefit Complex risk/benefit and cost/benefit 
considerationsconsiderations
SingleSingle--event treatments often optimalevent treatments often optimal



Approach to cancer pain Approach to cancer pain 
managementmanagement

Rational pain therapy is based on Rational pain therapy is based on 
generating and testinggenerating and testing clinical hypotheses clinical hypotheses 
about pain about pain pathophysiologypathophysiology
Cancer pain often represents Cancer pain often represents multiple multiple 
simultaneous mechanismssimultaneous mechanisms at playat play
MultiMulti--modalmodal therapy is often necessarytherapy is often necessary
Lack of clinical responseLack of clinical response generally reflects generally reflects 
problems with clinicianproblems with clinician’’s formulation of s formulation of 
pathophysiologypathophysiology of painof pain



OpioidOpioid EquipotencyEquipotency::

Drug Dose 
IM/IV/SC 

Dose 
PO 

PO:IM/IV 
ratio 

Half-life 
(hrs) 

Duration of 
Action (hrs)

 
Morphine 
 

 
10 

 
30 

 
2-3:1 

 
2-3.5 

 
3-6 

Codeine 130 200 1.5:1 2-3 2-4 

Oxycodone 6 20 2:1 3-4 2-4 

Hydro-
morphone 

1.5  7.5 5:1 2-3 2-4 

Methadone 10 20 2:1 15-120 4-8 

Levor- 
phanol 

2 4 2:1 12-16 4-8 

Fentanyl 100 ucg *200 ucg 
OTF 

1:1 1-2 1-3 

Tramadol 100 120 1:1 ? 4-6 

 



Common Doses / Strengths NonCommon Doses / Strengths Non--
Compounded Compounded OpioidOpioid Agonists in USAgonists in US

Drug Injection Oral Tablet Oral Soln Suppos. Other 

 
Morphine 
 
 

 
2,4,10,15 mg 
tubex 

15 (IR, SR) 
30 (IR, SR) 
60, 100 SR 

20mg/ml 
20mg/5ml 
10 mg/5 ml 

10  24-hr PO SR: 
Kadian, 
Avinza 

Codeine 60 30  
 

   

Oxycodone 
 

 5, 10 (IR) 
10, 20, 40, 
80 mg SR 
 

20mg/ml 
5mg/5ml 

  

Hydro-
morphone 

2, 4 2, 4, 8 5 mg/5ml 3 Palladone 
1/05 

Methadone 10 5, 10 5 mg/5ml   Q 6-8 for pain

Levor- 
phanol 

2 2, 4, 8       

Fentanyl 100 ucg   Transderm: 
25, 50, 75, 
100 ucg.hr 

  OTF: 2-4-6-8-
12-1600 
ucg/dose 

 

 



Common Doses / Strengths Common Doses / Strengths 
Compounded Compounded OpioidOpioid Agonists in USAgonists in US

Drug Trade Name Compounded 
with: 

Opioid/co-
analgesic 

Suppos. Other 

Oxycodone Percocet, Tylox 
and others 
 
 
Percodan 

Tylenol 
 
 
 
ASA 
 

2.5/325, 5/325, 
7.5/500, 10/500 
 
 
5/325 

 Elixirs 
 
 
 
 
 
 

Hydrocodone 
 
 
 
 
 
 
 
 
 
 
 
Tramadol 
 

Vicodin 
 
 
 
Lortab 
 
 
Norco 
 
 
Vicoprofen 
 
Ultram 

Tylenol 
 
 
 
Tylenol 
 
 
Tylenol 
 
 
Ibuprofen 
 
Tylenol 

5/500; 7.5/750, 
10/660 
 
 
2.5/500, 5/500, 
7.5/500, 10/500 
 
5/325, 7.5/325, 
10/325 
 
7.5/200 
 
37.5/325 
 

 Elixirs 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Codeine Tylenol #2,3, 4 Tylenol 15/300, 30/300, 
60/300 

 Elixirs 

 

 


