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0 el r}/Jrr nd and Significance of Chronic Pain (
BWERDAcK pain)

o YYeElet S Pain?

B _u-rssment and treatment approaches.

ﬁarmacology for Pain Management

5 “Pain Treatment Agreements/Toxicology
Screening.

® | ower back pain and interventaional treatment
options.

¢ Intrathecal Drug Delivery for chronic Pain
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s > 50 million

SIEhronic pain affec
r\rr rlcans

5% to 50% of adults
— — $100 billion per year in healthcare
.__- ,:T.ﬁ'"":'“:f — $200 Billion per year disability costs

-

- — Chronic low back pain: most prevalent &
| costly subgroup
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" LowerBack i
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IIE; prievalence o BP in U.S.
- J_|_|J/J population
= Man 'S severely disabling symptoms
2 [rishils ancial burdens to the patient, the healthcare
\/Jr' m , and society are immense.
2 __g_ =St ted medical costs CLBP #35-55Billion
% Indirect costs much higher

& Low back pain is the leading cause of disability for
Americans under 45 years of age.

® Only the common cold has outnumbered the number of
primary care visits for LBP presentations.
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‘Hational Assomatmn for the

2 Tpl
Stll J\' off Pain Definition: An unpleasant
SENSO v and emotional experience associated
=SWith actual or potential tissue damage, or
= escrlbed in terms of such damage

-Margo McCaffery’s Definition: “Pain is
whatever the experiencing person says it is,
existing whenever the experiencing person says
it does”.
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Duration Cause Location

Acute Nociceptive = Somatic

Chronic Neuropathic =~ Visceral



Chronic pain

— Longer duration

— Etiology ~ unknown
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i proportionate to damage  _ Pain ~disproportionate
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- —~ Transient objective signs — Often no objective sign

— Anxiety, anger, fear common — Depression is common
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Iecta5|s hypoxia, & increase cardiac workload
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Increases morbidity and mortality

l

74

Sensitization & neuroplasticity
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> Conilel ehensive pain assessment

J mrr atlon of affected body part(s)
Sy metry

1 "ect of medications (desired / undesired)

— ROM Strength, Functioning

~ e General health

® Review of Systems
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meOFJF Al Stalt d, mad, scared,
frit um r'- o))
S / distress level

Ven ory, concentration (MMSE)

Cognltlons

— Self doubts, learned helplessness
— Rumination, self-pity

— Distortions, catastrophizing

— Acceptance
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\r L) ve relatlonshlps?
s@tance given / received from others
'_-0 -Use of alcohol, drugs, tobacco
e Talk with patient and S.0.’s
e Self awareness re: therapeutic relationship



llargeting the Body:
brinciple of balance

50 J'J ced approach to analgesics
g class selection
g Concerns of effect vs. side effect

,—i—-" ‘ .—__:—-—

— -—Therapeutlc vs. Legal concerns

— Consensus statements vs. Media

e Balance pain reduction &
functioning
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jidrgeting the B;dy..-__cj"ﬂ"

SRk treatable causes of the pain
S Cure-directed
= Block or damage malfunctioning nerves
J J angthen defenses to dampen pain

N - Increase endorphin production / release
"";""‘5~ Prevent Pain Flares

- = Avoid factors that exacerbate pain
— Promote wellness and develop strength



flargeting the Body:
Selected techniques

AVEdications

SRl \mw @ procedures

— J\J—‘ e ‘blocks [/
"ne roblatlon

i

—

= =5 mplanted devices
1-,A<-:upuncture

- ® Massage /
manipulation

- —
—

Apply heat / ice
Avoid pain triggers

* environmental,
* dietary,

e overexertion

Exercise
Positioning
Sleep Hygeine



Physical Therapy
OTC Pain Medications
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NSAIDs

TENS

Psychological Therapy
Nerve Blocks



eiifenicPain Treatment Coptintum-
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Opioids
Neurolysis
Thermal Procedures



(“nror Pain Treatmen Cop;lim:lum-

Neurostimulation
Implantable Drug Pumps

Surgical Intervention
Neuroablation
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) D\/ rn“ Step (WHO Iadder)

J D\ e Clock

_..'-—' -lll-"

'?ri-—f“‘” dequately trial each drug

E— —_—

= Stay low and go slow
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from cancer
pain

By the Ladder
e T —P‘W

or increas II_J
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Pain

(x with or mthoul)

T e ) T LW T T T L NI P =

Weak opioid
+ Non-opioid
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WHO-8
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Benefits 5 Rlsks /
oorL for mild pain problems

—Flelps sore, aching pain  ~ Ceiling effect
Ere‘ats inflammation —May delay healing
_ = Treats fever — GI toxicity
~~ —Many products — Renal toxicity
— Available in many routes — Hepatic toxicity
—Not habit forming — Asthma, HTN

warning
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) H]th % e_= _‘ec ive, sometime the onIy effective Rx
Iomo healing
JVes mood

odL fs with low or “no” ceiling
OzAccumuIatlon ~ OCCUr
- e Pure agonists have no known end-organ damage



~ -__ ca / vomiting
JhUrlnaw retention

.—--H__,-,.-—-

"— Hormonal changes
— Sexual dysfunction
— Constipation
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o AclelgEgse epotentlal

P)rrs rlblng opioids.

i — - _,.. _E-

.--'-:‘ g -patlent selection and
- tools for patient
education.

e Paid for by
Pharmaceutical

manufacturers.

o Could limit access for

prople ms associated with patients.

o Time requirements for
providers to train on each
drug.

o Limited to Long acting
opioids only.
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WEPKior Mixed e Strong Opioids

a;t

Ce F)JOJrJJ — Hydrocodone
2 — Oxycodone
== ' opoxyphene i
= — Levorphanol
; - —;I'ramadol — Hydromorphone
— Pentazocine — Fentanyl
— Nalbuphine — Oxymorphone

— Tabentadol
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joids Currently Avail
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Capsule
12h 7
KADIAN® qz hr 20, 138(’) i?’ ey Sprinkle, No —
g24nr 9 G-Tube
30, 60, 90 Capsule 1600
Q / / / /
AVINZA e 120 mg Sprinkle B mg/day
OxyContin 10, 20, 40, 80, _
® glzhr 160 mg Tablet Yes
= MS g8hr 15, 30, 60, B
~ | Contin® q12hr 100, 200 mg et No
Duragesic q48 hr | 12, 25, 50, 75, | Transdermal No _
q72hr 100 mcg/hr Patch
Opana ERe | ¢ 12nr | 5, 10, 20, 40 Tablet No -




REELCES To avol EI""
(OIEUiSE cautious _},.,E.

DO NOT US ' PLACEBOS
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Avoid

- e
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— J~=r; 'rol

Uk J- autlously

‘--._.._

a-:_:;- — Codelne

—

- — Tramadol

— Agonist/antagonist drugs

— Methadone
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Jrgrr)rerh bley/steadiy pai

— Hroerl" estlmated need in LA meds

= rJ Ve O 25% of daily dose for

. reakthrough pain episodes

= — r:,:‘-*
i

= . Dne drug per class (exc. LA / SR MS)

o Different metabolism / excretion

e Different toxicity / Side effect



oI DESEENANG In ibitor thways
~ork0-Analgesics

— Selectivernerepinephrine reupt
inhibitors (S —
— Selective ser-@‘t 1 reuptakassi s

RIS (SSRIS

~ — Tramadol

__—-' : ' ESplnal Pathways
o r)r IElid 'Pathways i — N-type Cat* Channels

= ‘vfc tage D. Na* Channels 2 Celizpents

—= "’ﬁlcycllc antidepressants '! seaplelriging

— 188 e |evetiracetam
- — Anticonvulsants |

= ANNIC : 15 e Oxycarbazepine
= ® Carbamazepine i o Ca:lbamaze;ne

e Oxycarbazepine : Pregabalin
] regabali

_'_._l-'_
(

® Phenytoin )

o Lamotrigine ¢ = NMDA receptors
— Lidcocaine %5 * Dextromethorphat
— Mexiletine e Ketamine

e Methadone



Pzll; ‘reatmglthgreeﬁm.'

Positives ~ Negatives
CJea' expectations  -Patient Perceptions
R mﬁéd Consent about agreements
jmmentatlon -Open to

: —--Patlent safety i_nterpretation.
-Safe Guarding -Time and Stgﬂ;
Dractice power needed to

keep agreements
up to date.
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“Negatives

- cess: ry to ® Cost

r)ro'” t the patient, e Staffing
0\ Ider and e Time

__ e Patient complaints
e Monltors

adherence to
treatment protocol



Chronic, Back Pain™

SESOUICES| Off Pain
SADciGOSLICS
~Trea _,"-'-"ent

e --1ntervent|onal spine procedures
z ::--(epldural steroid injections, facet joint

—

" injections, spinal cord stimulator)
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SEURCES OF SPINAL-PAIN™

- — Nerve roots
— Spinal cord and dura
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RUPTURED DISC-SURGICAL TREATMENT

RUPTURED DISC

NERVE ROOT
DURA



Annulus
fibrosus

Nucleus ——

Facet J

degeneration

Lumbar L3

Osteophytes

Degeneration of disc

----- ——— Hyaline
cartilage

—— Sclerosis

superior V.
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iinlosacral " studies with flexion/

SXUENS n/obllque Views
MRL@ the spine
. aav\nth 3-D reconstruction

Sat
-—.ll-"

3 fCT plus myelography



Basic Interventional.
Vecnniqgues
NErve Blocks
=Epidural steroid injection
B75joint (facet joint) injection
& Sacroiliac joint injection
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‘/u anceditechniaques tor

w cand neck pain

nenyv ox

7 — ‘/44

R dlofrequency

DET (Intradiscal Electrothermal
Therapy)

- n Nucleoplasty

n Implants
n Spinal cord stimulation
n Infusion pumps



ZYGAPOPHYSEAL JOINT —

INVERVENTIONS -

2 Dizgioadle intraarticular injection

- Dizc Jgr] ostic mediall branch block

2 [ris Apeutic intraarticular injection

=R dlofrequency treatment of medial branch

""Z’Jomts = Most common cause of spinal pain
(40 60%)

'1 |.'|' H' ‘i.“'-

Bogduk N et al., Clin J Pain, 1997
Schwarzer AC et at. , Clin J Pain, 1994
Barnsley L et al., Spine, 1995
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Manning et al, 1998
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T ATMEN Opt‘b‘ﬁs for

DISEOGENICIIOW BACKPAIN

Lifes y modlﬂcatlon
F@ se/PhyS|caI therapy
_.;j) edication therapy
3|dural steroid injections

o IDET
® [Fusion surgery
® Disc Replacement Surgery



RAL STEROID INJECTIONS:

B

Epidural needle

Ligamentum flavum
Epidural space #
Dura mater : c Dorsal hom

Subarachnoid space Dorsal root of spinal nesve

. 1;. sforaminal
- Fh., “Cervical
= — Thoracic
=  — |[Lumbar
¢ (Caudal




ERIDURAL STERO ID INJEGTIONS:

-
— = e
Relief Control vs. Treatment Results
§o. [%]
- | Study No. of |1-4w 3m 6 m P-pos.,
~ | Characteristics Patient N-neg.
S
ket Caudal [P, DB, RA] | 35 25vs.63 |20vs. |20vs. | P
== 50 50
Bush et al 1991 Caudal [P, DB, 23 100 N/A 64 vs.83 | P
—— RA,PC]
Goebert « et al 1961 | Caudal [R] 113 N/A 72 N/A P
Beliveau et al 1971 | Caudal [P, RA] 48 70 vs. 75 | 70 vs. N/A \
75
Dilke et al 1973 Lumbar[P, DB, 100 31 vs. 60 | 74 vs. N/A P
RA,PC] 91
Ridley et al 1988 Lumbar [RA, 35 19 vs. 90 | 19 vs. 65 P

PC,DB]

90




PDiscography: and Percutanecgs-'_‘;
Alioplasty s

-

SRPIEssUre-controlled discography
srroyocation of familiar: pain

= -—nf r es grading disc sensitivity (chemical,
chanlcal indeterminate, normal)

= ay predict surgical outcome (Derby et al, 1999)

..'__

= — “nositive” result (pain intensity, concordance, pain
-~ behavior, psychological factors, WC, etc.)




dUENT SEIECUION LritEria Tor
oinall Cord Stimulation
Intrathecal Pumip

—

SHVIBIE conservative therapies have failed

AR :_rvable pathology exists that is concordant
WitiRther pain complaint

) rlJf. 1er surgical intervention is not indicated
= o' N0 serious untreated drug habituation exists

:J';“ Psychologlcal evaluation and clearance for
mplantation has been obtained

® No contraindications to implantation exist. These
iInclude sepsis, coagulopathy, etc.

® Trial screening has been successful

E. Krames, J Pain & Symptom Mgt, 1996




. Radlculopathles
_ * Peripheral Ischemic Pain
* Neuralgias
» Intractable Angina

Courtesy E. Krames, M.D.

Neurostim Pain
Therapy or Intrathec

Pain Therapy

* Failed Back Syndrome
 Complex Regional Pain Syndrome
* CRPS

* Arachnoiditis

» Painful Neuropathies

« Spinal Cord Injury

» Post-Herpetic Neuralgia
* Phantom Limb Pain

Intrathecal Pain
Therapy

« Diffuse Cancer Pain

* Failed Back Syndrome
« Axial Somatic Pain

* Osteoporosis

+ Arachnoiditis

* Visceral Pain

 Head, Neck Pain
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Implanted meadical.
gevicertiat delvers
electrical puises to
nerves in the dorsal
aspect or the spinal
cord that can
Interfere with the
transmission or pain
signals to the brain
and replace them
with a more pleasant
sensation called
paresthesia.







pErcttaneous,l.eads ——




R

neousyleads ——

- o

|

L fiai special needle
nvasive
prone to migration







Stire)les *Leadg_,i

ZddIE style

NPl cac" Incision
(aminectomy)

SEVIor e Invasive

= —~ery stable

'7'; ' Plate electrodes
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Plilse Generator
— s




SESTSYyster

L —
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Tyve) (R or-\\ Stems
Smplant .c' diPulse Generator (IPG)
) HlJJ**F enerator and battery inside

-.—l—‘-'_'_ -

= .-Radlo Frequency (RF)

—— -“_'i' e Pulse generator inside

—— ‘e Battery and power controls outside







Whenra single LE‘aG“I'rlaI

S Unsa! sf-a%

DU rJJ g asHmpriove ‘Likelihoed of'S

C M

* Totally Implantable Dual Lead * Steerable Dual Lead
Therapy Therapy

* Single Stim™ Only * Single Stim™ or Dual



.el’mreous LeadrPlacement:
sert Touhy Needle o




| us Lead?l

dCEIMENn
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HistoRyAef Neurostim Pair_aI -
— | , — - _ _ —
MIE Ery — |

SVere than 50,000 patlents have received
J\Jeuro\ m Pa|n Therapy systems

SRIY67 - Development of first "Dorsal Column™
STmL Iator

E F; OS Spinal Cord Stimulator becomes widely
..“EJSed

= ® 1980 - Medtronic introduces first programmable
electrode system in U.S.

® 1982 - First clinical implant of Itrel® totally
implantable
pulse generator




ewirostim: Reduction,iiiPains

B = e — e ———
- o - . o e— —

# of Mean
Patients Follow-up Results

171 7years e 52% with > 50% relief

e 60% would repeat

ne 39 study meta ' 16 months | e 599% with > 50% relief

Neuros rgery, 1995 analysis =
e La Porte 64 4 years e 55% good to excellent relief

— :_._

=== | Pain; 1993
‘-‘j —- = Kupers 70 3.5years e 52% good to very good effect
——==_ {Pain, 1994
= | Kumar 94 3+years | e 66% good to excellent results
Neurosurgery, 1991
Burchiel 70 Tyear e 55% with > 50% relief
Spine, 1996 Multi-center




Netirostim: Reduced Consu
/ ;

DINAINC

# of Mean
Patients | Follow-up |Results
40 2 years e 84% decreased or eliminated
opioid use
B 171 7years | e 58% reduced or eliminated
letirosurg, analgesics
[ Del 64 4 years | e 90% reduced medication
~  |Pain, 1993
— | Kumar 94 3+years | e 40% no longer needed
| Neurosurg, 1991 analgesics
Racz 26 1.8 years | e 81% reduced or eliminated
Spine, 1989 opioid use




Neurostim: Enhance

2 = ,—_"_-

= — E———

# of Mean
Patients  Follow-up Results
A . 64 4 years e 61% improved ADLs
— _'::-.:;:'__" 03
= ~ Racz. = 26 1.8 years | e 66% improved ADLs
- Spine, 1989
= ——_{Ohnmeiss 40 2years e Statistically significant
- | Spine, 1996 improvement in “pain’s effect
— - on lifestyle”




NElFestim:~ EnhancedvABILS

. Patient Self-Rating of Changes at Long-Term Follow-

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

0

]
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©
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-
C
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)
al

Work Walk Stairs Sleep Sex Drive Eat Meds Motor SensBladder

M Better MUnchangeldlWorse

North, et al. Neurosurgery, 19934




Nelrostime: Percentage of
PEtIENtS" h%ﬁ LoV

R = - - p— S — — ——

- a——

2%
19%

= |

—— 0% yL)A 50% 75% 100%

Percentage Who Return to Work

J. McGill, J Occupational Medicine, 1968






HIStOrYy or Intrathecal Pain
Fn"'. oy - -J-'."

D) J\/Jor‘_) IE' »'_.CCE ﬁ;'lwl(\'\\ve -éV‘vGG
~|ved the Medtronic SynchroMed® Infusion
\/~ em

AV E

Ey-. 982 First clinical implant of programmable pump
i“for Intrathecal morphine

- —

‘ ‘.:fi: » 1988 -Market release of implantable
~ programmable pump (vascular use for cancer
chemotherapy)

® 1991 -Market release of implantable pump
(intraspinal morphine for cancer and non-
malignant pain)



;\ aNtdges of Intrathecal Th -
] J\c aiig@ﬂpamﬁ

) E‘f‘fecw pain relie

SRREd! Jm-% side effects for patients

* Re ﬁced consumption of systemic medication

e --___'-—
—_—

mproved ability to perform ADLSs, increased

‘
- productivity, return to work, and enhanced
guality of life

|\ 'vt“'

® | ong-term cost effectiveness
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SEreenine Techniques T ——
LAt caJ-P:@‘iﬂ‘;I:Jaerapx,va:‘b

rpose of the trial is to assess the efficacy

IME D
GNS] effec S of intrathecal morphine

clfle

U]
cJ

s lialing f-methods include:

o ntlnuous epidural

s — -r
- ——
L —

: _""*COI’\’EII’\UOUS intrathecal

—

= Bolus intrathecal
— Bolus epidural

® At least 50% reduction in pain may indicate a
successful trial
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