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Migraine and other
headaches

Michael Marmura MD
Assistant Professor
Thomas Jefferson University
Department or f Neurology

Nursing Conference on Pain
Tuesday September 11, 2012

Obijectives:

« To review essentials and pitfalls in the
diagnosis of migraine and other
headache

« To understand the impact of migraine
and how it can worsen

» To evaluate atypical headaches and
recognize when it's not a migraine

Headache

« Can be a disorder unto itself such as migraine

« Or a symptom of another disorder such as

—Head injury
— Stroke

—Brain tumor
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Headache Disorders:
Two Major Categories

Secondary
— Migraine — Meningitis
—Tension —Hemorrhage
—Cluster — High pressure
— Others — Tumor
— Infection

Headache Diagnosis:

Primary headaches are common
Headache disorders often overlap
Secondary headaches can mimic
primary headache disorders
Almost anything can make
underlying headache disorders
worse.

Patient #1: Bad headaches

25 yo w severe headaches
Occur almost every month. Usually right sided.

Severe nausea and often occasionally misses work
(once every 2-3 months)

Most headaches resolve with sleep and are gone
the next day. They usually last at least a few hours

Over the counter medication usually not effective
Exam is normal
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Migraine is ...

Common

Underdiagnosed

More than a headache

Potentially progressive

It’s Likely migraine

Stress headache
Sinus headache
Allergy headache
Disabling headache

Migraine is BY FAR the most likely diagnosis of
a recurrent disabling headache disorder with
nausea or light-sensitivity

Lipton Neurology. 2003 Aug 12;61(3):375-82.
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Headache Symptoms in Migraine

Mod-Severe Pain
Stuffiness
Photophobia
Drainage
Worsened by Activity
Unilateral
Nausea
Weather Associated
Pulsating
Phonophobia

Vomiting

100%

33% 67%
=30 (subjects may report more than one symptom)

Cady et al. Poster presented at: 10th IHC; June 29-July 2, 2001; New York, NY.

What is Migraine anyway??

Phases of the Migraine Attack

1. Prodrome
2. Aura

3. Headache
4. Postdrome

9/6/2012






Prodrome: Premonitory Phenomena

Mental State
« Depressed

« Euphoric

o lIrritable

Neurologic

« Photophobia
« Phonophobia
« Hyperosmia
General

« Stiff neck

« Cold feeling

« Sluggish

« Thirst, urination

Hyperactive/Restless
Talkative
Drowsy

Difficulty concentrating
Dysphasia
‘Yawning

Food cravings
Anorexia

Diarrhea or constipation
Fluid retention

Phases of the Migraine Attack

1. Prodrome
2. Aura
3. Headache

4. Postdrome

9/6/2012
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Migraine With Aura

Headache preceded by > 1 neurologic symptom
« Visual
— Scintillating scotoma
— Fortification spectra
— Photopsia
« Sensory
— Numbness
— Paresthesia
« Other
— Weakness
— Aphasia

Migraine Aura

Scintillating
scotoma

Migraine Aura Without Headache

« Neurologic dysfunction without headache

« Diagnose as migraine only after full investigation
and prolonged followup

« Accompanying headache will help in diagnosis

« 44% of migraineurs with aura patients had aura
without headache at some time

— More frequent in older patients
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Phases of the Migraine Attack

1. Prodrome
2. Aura

3. Headache
4. Postdrome

Migraine Attack

Migraine Without Aura

Headache has > 2 of the following

« Unilateral

« Throbbing

« Moderate- Severe

« Aggravated by movement

One of the following

« Nausea

» Photo and phonophobia

Similar pain in past and no evidence of organic disease






Migraine Triggers

Migraine Triggers

Migraine Biology Hormones
Diet

—\/' : mher
N Changes
Sensory Stimk

Trigeminal Vascular System

* . '/Postsynaptic
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Migraine causes changes in brain
function

« Spontaneous migraine without
aura

« PET demonstrates activation pain
regions and the brainstem (pons)

« May explain most migraine
symptoms

The Migraine ‘Threshold’

Anyone can have a migraine attack occasionally
Attacks involve physiological mechanisms
initiated by migraine-specific triggers

2 | Not the migraine attack but its repeated occur
that is abnormal = migraine patient

Genetic factors set an individuals threshold

Environmental factors modulate this set-point
(Ferrari, Lancet, 351: 1043 1998)

Cortical Hyperexcitability

Transcranial Magnetic Stimulation
— Reduced threshold
— Increased responsivity

Aurora et al: Neurology: 50:1111-1114:1998
Woodhouse and Drummond Cephalalgia 13:417-421 1993

9/6/2012






9/6/2012

Phases of the Migraine Attack

1. Prodrome
2. Aura

3. Headache
4. Postdrome

Migraine Treatment

« Medication
— Acute
— Preventive
Patient education
— Avoidance of triggers
— Correct diagnosis
Behavioral therapy
— Biofeedback, relaxation training
— Stress management

10





Treatment:

Depends on:
« Making an accurate diagnosis
« Ruling out alternative etiologies
« Ordering appropriate studies
« Addressing headache’s impact
Ultimate Goal: Headache Relief

Patients want to know what is wrong and
that their complaints are taken seriously

Acute vs Preventive Therapy

Acute (Abortive)

» Taken after attack has begun to relieve
pain and disability and stop progression

Preventive

» Taken daily to reduce attack frequency,
severity, and duration

o Patients taking preventive medication
can also use acute medication

General Principles of
Acute Treatment

» Treat as early as possible

— Do not wait until its gets more severe
» Use nonpharmacologic treatment

— Rest, distraction

— Avoid uncomfortable sensory stimuli

— Cold compresses

Use acute medications

— Almost always indicated

— Match treatment intensity to attack severity

9/6/2012
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Acute Migraine Medications

« Non-specific
— NSAIDs
— Combination analgesics
— Opioids

4

. — =

— Neuroleptics/antiemetics ?
v/

— Corticosteroids

« Specific
— Ergotamine/DHE
— Triptans

Acute Headache Treatment

« Stratify treatment
« Use different acute drugs
« Have
— First line treatment
— Backup treatment
— Rescue treatment
« Tailor treatment to both patient and attacks

Triptans

« Act at serotonin 1B and 1D Receptors

« Constrict blood vessels and block “neurogenic

Inflammation” and pain transmission

» Do not use: uncontrolled hypertension, known

CAD or stroke

12





Triptans: Formulations

Sumatriptan (Imitrex) - oral tablet, SC, IN
Sumatriptan/Naproxyn — oral tablet
Zolmatriptan (Zomig) - oral tablet or MLT
Rizatiptan (Maxalt) - oral tablet or MLT
Naratriptan (Amerge) - oral tablet
Almotriptan (Axert) - oral tablet
Frovatriptan (Frova) - oral tablet

Eletriptan (Relpax) - oral tablet

Dihydroergotamine (DHE)

o IV oriIM 0.25-1 mg
» Outpatient: nasal spray, inhaler (awaiting

FDA approval)

« Side effects: flushing, hypertension,
NAUSEA, muscle cramping, diarrhea

» Used for daily headache, migraine for days
with an antiemetic as a premedication

Rescue Therapy

When initial and backup therapy falil
o To stop suffering and

avoid ED visit

» Choices include
—Opioids
—Neuroleptics
—Corticosteroids

9/6/2012
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Non-Opioid Terminators

Some medications are DHE

effective in Neuroleptics

o ) prochlorperazine,
terminating the chlorpromazine,

droperidol
Corticosteroids
Valproate sodium
Magnesium
repetitively IV Ketorolac
Lidocaine
Nerve block

headache cycle

These can be given

Common Preventive
Medications for Migraine

« Anticonvulsants
— Valproate, gabapentin, topiramate
« Antidepressants
— Tricyclic antidepressants (nortriptylline), SNRI
(duloxetic or venlafaxine)
RBeta-adrenergic blockers
— Propranolol, Metoprolol
Calcium channel antagonists
— Verapamil
Botulinum Toxin
Others
— NSAIDs, riboflavin, magnesium, neuroleptics

Why use preventatives?

Too many headaches
Too severe

Too many pain pills

Too sick to take pills

Too disabled

Too short or severe for pain pills to work

Too much to do (patient preference)
Too much aura (i.e. hemiplegic migraine)

Too scary

14
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Migraine Prevention Utilization

53% of migraineurs
meet disability and
frequency criteria for
prevention

//l\]’ >

< 5% of migraineurs
use preventive therapy

Lipton RB et al. Headache. 2001; Lipton RB et al. Neurology. 2002

Preventive Drugs

High-efficacy iah-affi 2
— PB -blockers (propranolol, HUARETEac TAEs

timolol) — Methysergide*
~ TCAs (amitriptyline) Unproven-efficacy
— Divalproex — Other antidepressants

— Topiramate iy
Moderate-efficacy (QIREIS, WS, SNy

— B -blockers (atenolol, — Cyproheptadine
metoprolol nadolol) — Phenytoin
Verapamil
Some NSAIDs o
SSRis (fluoxetine) - '-?"?0“'*9'”9
Gabapentin — Lithium
Riboflavin -

Butterbur *Significant adverse effects

— Levitiracetam

Botulinum Toxin

Recent studies show decreased
migraine and HA days compared to
placebo injections

Most efficacy for chronic daily
headache (mostly migraine) compared
to chronic tension or episodic migraine
? Cluster, focal headache
Advantages: compliance, low side
effects, effective for chronic migraine
Disadvantages: cost, ? dose or
injection method

15
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Chronic Daily Headache

- Most common cause is migraine

- Can evolve over time or quickly

. Most common reason we see patients

. 2-4% of the population

. Common in secondary headache as well

Transformed Migraine

Infrequent N Daily (or almost daily)
Migraines Headache

Medication Overuse Headache

Use of ANY pain
medication > 15 d/mon
Use of triptans,
combination drugs,
opioids, barbituates > 10
d/mon

Medications lose effect
over time

“Rebound” headache

16
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Case 2: Severe headaches at night

48 yo man with new onset headaches starting in
August (3 weeks ago)

Severe headaches lasting 1-2 hours in the left
eye as many as 2/day

Often gets them after sleep and with these has to
get up and pace around

During the headaches, the left eye looks red and
droopy

Cluster Headache

Cluster Headache: (defined)

« Severe unilateral orbital, supraorbital and/or temporal pain lasting 15
180 min untreated

One or more autonomic symptom:
1. ipsilateral conjunctival injection and/or lacrimation
2. ipsilateral nasal congestion and/or rhinorrhea
3. ipsilateral eyelid edema
4. ipsilateral forehead and facial sweating
5
6

. ipsilateral miosis and/or ptosis
. a sense of restlessness or agitation
Frequency from one qod to 8 per day

The International Classification of Headache Disorders: 2nd edition. Cephalalgia. 2004;24 Suppl 1:9-160.

17
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Cluster Headache: Associated features

Seasonal variation

Cycles weeks-mon

Alcohol sensitive

Nocturnal attacks
Increased in smokers, men,
head trauma

Posterior hypothalamic——

activation

May et. al. The Lancet. 1998 Jul 25,352(9124):275-8.

Cluster Headache is NOT:

Migraine that varies with seasons
Migraine with allergy/sinus symptoms
Multiple migraines in a week/month
A severe migraine

A man with migraine

Migraine vs Cluster Headache:

Clinical Features Migraine
Severe attacks >4 hours

Side Often bilateral

Location Anywhere Usually ocular
Character of pain Usually throbbing Often boring, stabbing

Onset and cessation Usually gradual Rapid

Autonomic features Occasionally Always
More common in Women Men

Response to subcutaneous sumatriptan Usually Almost always

Response to high-flow oxygen Unknown Usually

Seasonal attacks Occasional Common

Circadian periodicity Uncommon Very common

Comorbid conditions Depression, anxi isease,  Tobacco abuse
epilepsy, Raynau

18
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Cluster Headache Treatment

« Acute: High flow 02 (10-15 L for 15 minutes),
Sumatriptan SC

« Corticosteroids (short term)

» Verapamil, Valproate, Topiramate,
Gabapentin, Lithium (chronic)

« Nerve block

Case #3: Sudden Onset

53 yo woman with explosive ha after a bowel
movement

No history of similar

Improved after a few minutes then bad again
BP 190/100 in the ER.

CT head was normal

LP no infection or bleeding

Secondary Headache:
Red Flags

« SNOOP:

» Systemic symptoms or illness
 Neurologic signs or symptoms

» Onset is new or sudden

» Other associated conditions

« Prior headache history that is different

19





First,
Worst
Fifty-first
or Cursed

Thunderclap Headache

Subarrachnoid
Venous thrombosis
Dissection

Spinal fluid leak
Severe Hypertension
Sphenoid sinusitis
Pituitary apoplexy
Vasospasm

TREAST AS A NEUROLOGICAL EMERGENNCY

5

< o -~
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Initial angiogram Three weeks later

9/6/2012
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CSF Leak Headache

Positional
Improves (usually
resolves) with lying
down

Brain MRI is
usually abnormal
after 1 week

Severe eye pain and headache with decreased
vision: Acute angle closure glaucoma

Temporal Arteritis

Temporal arteritis Progressive headache in
; elderly patient
Symptoms and signs:
HA, jaw claudication,
myalgia, fatigue, arthralgias
Visual loss if untreated up to
60%

ESR 41% > 100, 89% > 50

9/6/2012
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Headache Take Home Points

« Make a diagnosis

« Take it seriously (not “just a headache”)

« Medications + Non-medication strategies give
better outcomes

« Look for red flags, especially in hospitalized
patients

22
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Mental Life Aspects of
Chronic Pain

Mitchell Cohen, MD

Jefferson Medical College
Department of Psychiatry & Human Behavior
Philadelphia, PA

“We all must die. But
if | can save him from
days of torture, that is
what | feel is my great
and ever new
privilege. Pain is a
more terrible lord of
mankind than even
death himself.”

Albert Schweitzer

Alice:
Peripheral Neuropathy






Goals

e Update on neuroscience of pain

e Distinguish components of the pain
experience

e Learn psychiatric complications of pain

e Recognize unique features of depression in
pain

e Appreciate treatment challenges &
approaches

9/6/2012

Brain Network (Matrix)
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MNS:
Pain, Disgust, Touch, Posed Faces
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Endogenous Opioids (EO)
Ascending & Desceding Pathways

e Areas rich in yEO receptors
e Ascending
Thalamus, Insula, ACC, PFC
o Descending
PAG, RVM (Raphe Nucleus), DLF, D Horn
o Effects of y-opioid agonists
o 1 rCBF in above EO rich areas
e | Activation of Brain Matrix to
Noxious cold
Neuropathic pain
RA-related pain
Skeletal muscle pain

Descending Modulation :

Endogenous Opioids st
Gender H

e Women: 1 p-Opioid receptors

e Women: 1 py-Opioid agonist response
o Varies with phase of menstrual cycle
o Less robust after menopause






Conscious Mental Events
Affect Pain Perception
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Negative Emotions
Decrease Descending Modulation

e ACC, PFC, Amygdala modulate PAG

e Adaptive and Maladaptive Anticipation

e 1 PFC (DLPFC) activity occurs in acute pain and
placebo studies, associate with | Thalamus,
Insula, ACC activation and | pain

e 1 PFC (medial) activity in chronic pain correlates
with negative emotions and pain intensity

Emotional & Attentional | 33
Effects

e Emotion (& Unpleasantness):

e Modulate pain via IC (anterior), ACC, TH,
Amygdala, PAG

e Attention (& Intensity):

e Modulate pain via S1, CC (posterior),
Orbitofrontal Ctx, Entorhinal Complex, VTA

e Focusing on pain intensity before any
stimulus increases activity in these areas
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Distraction: T PAG Activation

PAG —
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Basic Concepts

e Empathy vs. Compassion vs. Sympathy
e Accurate Empathy

o Enter the patient’s iliness experience

o Make invisible suffering visible (“Mentalized”)

o Focuses treatment on illness (experience) not
organs (disease)

e Reactive Empathy
e Detached Empathy

Skill Development :

e Mindful Empathy

e Emotional Presence
Emotional Reactivity tempered by Cognitive Focus
“Other” focus with “Self” awareness

» Vigilance about positive & negative bias

e Ongoing formulation & treatment planning
Cortical activation to balance MNS

e Theoretical value for Clinician
Prevent Over-Involvement
Prevent Disengagement
Prevent Burnout






Major Psychiatric Comorbidities
in Chronic Pain

a Depression
o Anxiety Disorders
Panic D/O
PTSD
(Kinesiophobia)
o Adaptation to Chronic lliness
o Substance Abuse
a Abnormal lliness Behavior
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Depression in Chronic Pain
o Prevalence of > 1 in 3 chronic pain patients

o Loss of sex bias

o Atypical neurovegetative features common

o Externalized blame and hopelessness

o Significant suicidal ideation; lower intent and suicide

vs. primary major depression. Intent more
associated with depression than pain, disability,
coping styles’2

o Synergy of mood and pain cycles

o More often pain precedes depression

WFisher, BJ, Haythornthwaite, JA, Heinberg, LJ, Clark, M, Reed, J. (2001)

Pain, 89:199-206
2Fishbain, DA, (1996), Am J Public Health, 86(9):1320-21

Chronic Pain and Anxiety

5877 subjects completed the Composite International Diagnostic

Interview and provided self-reports of pain and disability

382 patients had chronic pain

/ 1\

OR = odds ratio.
McWilliams LA, Cox BJ, Enns MW. Pain. 2003;106:127-133.






Opioid-Treated Pain Patients
Opioid Abuse/Dependence Rates

Range of Reported Rates:
<1% to 25%

Opioid-Treated Pts* “inciuding subjects with and without prior histories of
substance abuse

Best Current Estimate:
6% - 12%
Opioid abuse & addiction in opioid-treated patients

Weingarten, M.A. Chronic opioid therapy in patients with a remote history of substance abuse. Journal of Pain & Symptom Management
6,23 (1991),

Portenoy, R K. Chronic opioid therapy in nonmalignant pain. Journal of Pain and Symptom Management 5, $46-S62 (1990),

Portenoy, R K. Opioid therapy for chronic noncancer pain: the issue revisited. American Pain Society Bulletin 1, 4-7 (1991).

Portenoy. RK. & Foley, K.M. Chronic use of opioid analgesics in non-malignant pain: report of 38 cases. Pain 25, 171-186 (1986)
Porter, J. & Jick, H. Addiction rare in patients treated with narcotics. New England Journal of Medicine 302, 123 (1980).

Bouckoms, A.J. et al. Chronic nonmalignant pain treated with long-term oral analgesics. Annals of clinical psychiatry 4, 185-192 (1992).
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Sleep Problems in Pain

o @ 30% of general population suffer sleep
disturbance

a 50-70% of pain pts suffer sleep disturbance2

o Pain among most frequent causes of 2° sleep
disturbance?

1Atkinson, JH et al. (1988) Clin J Pain
2Pilowsky, | et al. (1985) Pain
3Moffitt, PF et al. (1991) J Int Med

Pain & Sleep Disturbance:
Alpha-Delta Intrusions in NREM

o Alpha-delta NREM intrusions (< 31% CP
pts)’
- Emphasized in FM23
- Documented in RA*
- Seen in heterogeneous pain D/Os'

Wittig, RM et al. (1982) J Nervous Mental Dis
2Moldofsky HM et al. (1975) Psychosom Med
3Branco J (1994) J Rheumatol

4Moldofsky HM (1983) J Rheumatol
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Treatment &
Treatment Challenges
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Pemphigus

CRPS | (RSD)
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Mirror Neuron System
Anti-Empathy

Porr . Whare is vour Paind

Pal n DraWI n g Flease mark, on the crowings beiow, the creas where you

feei egin. Put E i wuemal, or | i inmnel, neer the areas

FM & Pelvic Pain which you mark. Put B # bath axternc! end infernal.

45-year-old female

1. Diffuse muscle pains 2°
fibromyalgia

2. Chronic fatigue

3. Menstrually cycling

pelvic pain, attributed to
endometriosis 4
4.Cyclinglowmood & 7
anxiety

Tx: Maximal hormonal tx,

NT 75 mg/d, Fluoxetine 90
mg/wk, lidocaine 5% TD

patch to abdomen, light
supervised land & aquatic
exercise.
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M3
Compromise Formation s
There’s a vicious and strong temptation to nurture the
hurt we wail about. The hurting has so nearly become
us--become the whole core of our present self--that the
thought of finally dismissing it from us feels scarily like
desertion or killing.
Reynolds Price
AWhole New Life, 1994
o000
o000
. i
Current Antldepressant Scene |::
TCAs
SSR|$ -Tertiary Amines
*Fluoxetine (e.g., amitriptyline)
*Sertraline *Secondary Amines
*Paroxetine (e.g., nortriptyline)
Citalopram
New Dual-Action
Bupropion *Duloxetine

*Venlafaxine
*Mirtazapine

*Milnacpran
MAOIs .

Alice:
Peripheral Neuropathy







Pain and the Law

Kathleen Colfer, MSN, RN-BC
Acute Pain Management Service
Thomas Jefferson University Hospital

Objectives

= The participant will be able to identify
components of pain management that are

areas of potential liability

= The participant will be able to define

standard of care

Healthcare Providers

Actions and Omissions

9/6/2012
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Tort law

= A tort is any action or omission that harms

somebody

= Intentional- Assault, Battery, False

imprisonment, Invasion of Privacy, Slander

= Unintentional- Negligence

Buckley, W.R., Okrent, C.J. Torts and Personal Injury Law. 2nd Ed. 1997

Standard of Care

= Sets the minimum criteria for your proficiency on

the job to enable you and others to judge the

quality of nursing care you provide

= The behavior or care of a reasonably prudent

nurse under the same circumstances

Nurses Legal Handbook, 4t edition. Springhouse, 2000. Nursing Practice and the Law

Negligence

= Failure to exercise reasonable care which
causes a foreseeable injury to another
person.

= Elements of negligence
= Duty (Standard of Care)
= Breach
= Causation
= Harm

Buckley, W.R., Okrent, C.J. Torts and Personal Injury Law. 2" Ed. 1997






Malpractice

= A professional persons wrongful conduct,

or failure to meet the standard of care

= Professional Negligence

Buckley, W.R., Okrent, C.J. Torts and Personal Injury Law. 2nd Ed. 1997

Pain related nursing liability

= Overmedication/Undermedication

m Failure to assess/reassess

= Failure to monitor and/or document
= Failure to communicate findings

= Error in programming pumps

Case

= Estate of Henry James v. Hillhaven Corp.,
No. 89 CVS 64 (N.C. Sup. Ct. Jan. 15,
1991)
m Jury verdict- 15 million
= 7.5 million was punitive damages
= Nursing negligence

9/6/2012






Case
m Bergman v. Chin- No. H205732-1 Alameda
County Court. June 13, 2001
» Elder abuse and reckless negligence
= 1.5 million dollar jury verdict

= Superior court reduced to 250,000

Opioid Delivery Systems

= Immediate and Extended Release Oral/IV
= Patient Controlled Analgesia
= Transdermal/ transmucosal

= Epidural, intrathecal

Gordon, D.B., Pain Management Nursing, Vol. 8, No. 3 Sept. 2007:pp S6-S13

Opioids

Overmedication

9/6/2012
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Rates of ED visits for selected
pharmaceuticals, by age

Rate per 100,000 population

Opiates/ Benzodiazepines Muscle
opicids relaxants

Source: Office of Applied Studies, SAMHSA, Drug Abuse Warning Network,
2004 (September 2005 update). The DAWN Report; Issue 23, 2006

Nursing duty

= Know appropriate dosing

= Know the medication onset, action and
duration

= Know that other meds can cause
synergistic effects

m Assess, monitor and reassess
= Document

FDA Name Differentiation Project
“TALL MAN?” Letters

oxyCodone = OxyCONTIN
Morphine s HYDROmorphone
fentaNYL = SUFentanil
HYDROcodone = 0XyCODONE
traZzODone = traMADol

INVanz = AVINza

http://www.fda.gov/CDER/Drug/MedErrors/nameDiff.htm Accessed 12/27/08
http://www.ismp.org/ Accessed 12/27/08






Guidelines and Tools

= Controlled substance Act

= Opioid risk assessment tools

= Opioid prescribing guidelines

= Opioid contracts or agreements
= Patient education

= Urine drug testing

Patient safety

= Multimodal analgesia
= Pulse oximeter/End tidal CO2
= Reassess

= Education

Technology

Failure

Obperator Error

9/6/2012
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Patient Controlled Analgesia
7

= it 1
Viscusi ER. Reg Anes & Pain Med, Vol. 33; No. 2. 2008: 146-158. Hicks R. et
al. Am J Health-Syst Pharm. 2008; Vol.65: 429-440

IV PCA Issues/ Liability

= Pump issues

m Failure and medication/programming
errors

= Over 5 years of observation (2000-
2004) PCA error rates remain
unchanged in spite of technological
improvements

Cohen MR, Smetzer J: J Pain Palliat Care Pharmacother 2005;19:45-50.

Hankin CS, Zhang M: Abstract at: American Society of Health-System Pharmacists Summer Meeting. June 11-
15, 2005. Boston, Mass. Institute for Safe Medication Pra . Available at: www.ismp.org. USP Quality

R , No. 81. 2004. Accessed October 30, 2006. Sil V et al. presented at The 41st American Society of
Health-System Pharmacists Midyear Clinical Meeting. December 3-7, 2006. Anaheim, Calif.

Stats from FDA MAUDE*
Database

2004 PCA Deaths 2004 ADE’s
L] L
4 programming errors = 4 PCA by proxy
5 not related to device = 2 user error
10 unknown if devise = 21 programming errors

related = 24 unknown if devise
3 devise malfunction related

55 devise malfunction

*Manufacturer and User facility Device Experience Database
FDA MAUDE Database from January 2004-December 2004
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Transdermal

=Prescribing errors

=L ack of education

=Product defect

=Publication of prescribing problems

Institute For Safe Medication Practices: June 28, 2007 Issue.
www.ismp.ora/ Accessed 12/27/08

Transmucosal

Buccal






Liability Issues

= Inappropriate prescribing
= Failure to educate patient/family

= Discharge instructions are extremely

important

= Document that pt. or family understand

Epidural and Intrathecal
Delivery

Practice Guidelines for the Prevention, Detection and Management of Respiratory
Depression Associated with Neuraxial Opioid Administration: DRAFT by ASA Task
Force on Neuraxial Opioids. 8/3/2007

Liability Issues

= Cauda Equina

= Neuro deficits- i.e. foot drop
= Hematoma

= Abscess

= Programmer error

= Mix up in medication

= Failure to monitor

9/6/2012






Liability Issues

= Failure to appropriately monitor
= Failure to educate staff
= Overmedication

= Failure to communicate findings

Case Example

m Estate of John Doe vs. Lame Healthcare
System

= 51 y.0. male with h/o high cholesterol,
gout, depression, anxiety, esophagitis,
diverticulitis, bowl resection, and sleep
apnea

= Admitted to E.R. with N/V diarrhea and
abd. pain

= Expired approx. 24 hours later

Process of Expert Review

Review complaint, medical records, depositions,

expert reports

Decide if you will take the case
Formulation of opinion

Discussion with attorney

Write expert report (Pennsylvania)
Trial/ Settlement

9/6/2012
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Initial review

= Review facts around incident
= Read defendant nurse deposition
= | reviewed over 50 documents

= Medical records from admission
= 14 Depositions

= Pharmacy and outpatient records
= Hospital Policies and Procedures

. Timeline
Admitted to ER October 25, 2001

1500

- 1900

Hydromorphone Admitted to Medical Unit for
intractable pain/gastroenteritis

Hydromorphone
2mg IV N

Timeline

Hydromorphone October 26, 2001
2mg V- abd.
pain

Hydromorph
one 2mg IV
For abd pain

0900

Pain 7/10- MD
notified,hydromorph
4mg 1V administ

/ 1200
Pain escalating-

1300// Pt found unresponsive,
5/10, refuses to go CPR performed, Pt.
home expired

Approx 1400

11





Interesting facts

= Plaintiff only suing hospital and nurse

= Patient stopped breathing with 4mg IV
hydromorphone 2 years prior/resuscitated

= Physician didn’t recall

= Nurse was never informed

= Family and friend depositions state patient
told everyone he died and came back after
getting hydromorphone

Plaintiff allegations
= Nurse did not approp care for and monitor pt.

= 2 plaintiff experts misinterpreted hospital Policy
and Procedure- reassess every 10min. Applied
to ICU, not Med/Surg 30min.

= “shouldn’t have delivered such a large dose
based on lack of proper reassessment of pt. She
should have called her supervisor for resolution
of the issue”

Allegations cont.

= Expert implied hydromorphone escalated
from 1mg to 4mg
m Stated nurse didn’t see pt. for 35 minutes

after administering

9/6/2012
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My expert report

= Describe my nursing experience,
credentials

= List all documents reviewed
= Restate the events

= Respond to each allegation directed to the
nurse

= State an opinion based on a reasonable
degree of nursing certainty

My expert conclusion

= Nurse’s care was in compliance with

hospital’s policies and procedures.

= She did not deviate from the standard of

care

Nursing implications

Know the drugs and side effects/pt. co-morbidities

Know pumps and modalities/ If you don’t know; ask!

Appropriately monitor

Assess and reassess

Document, document, document

Be sure of ancillary documentation

Discharge instructions

13





Emerging Pain Care Standards

= All patients entitled to effective pain relief
= Multi-modal approach for all types of pain
= Assessment and Reassessment

= Diligent monitoring of patients receiving

opioids

Legislation

= National Pain Care Policy Act 2009
= NPCPA included in Healthcare reform bill of 2010

= Aimed at better training for physicians, increased

research, and improved access

= Controlled Substances Act

Standards of care & reference
NS

= http://www.asahg.org/

m http://www.jointcommission.org/

= http://www.ampainsoc.org/

m http://www.aspmn.org/

m http://www.ismp.org/

= http://www.fda.gov/

= http://www.usdoj.gov/dea/index.htm

9/6/2012
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Reference links cont.

m http://www.quideline.gov/

m http://www.painandthelaw.org/

» _http://legalsideofpain.com/index.cfm
= http://www.ahrg.gov/

m http://apsf.org/

Questions?

Contact Information

= Kathleen Colfer
m 215-850-0647
= kathcolfer@aol.com
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Out of the Blue

Strikes Tic Douloureux

g

Carole Muto, MSN, CRNP, CPAN
Nurse Practitioner, Dept of Neurology
Jefferson Hospital for Neuroscience

Objectives

At the end of this program the learner
will be able to:

Describe the functions of the
trigeminal nerve

Name 3 common triggers of trigeminal
neuralgia (TN) pain
List 2 implications of TN pain

Overview

= Trigeminal Neuralgia (TN)

m Term “trigeminal” comes from Latin
“trigeminus” meaning “threefold,”
referring to 3 divisions (ophthalmic,
maxillary & mandibular)

m Also called Tic Douloureux “Painful
twitch”






TN

m Considered one of the most painful
conditions seen in medicine

m Disorder of the trigeminal nerve which is
the cranial nerve

Functions of CN V

m Chief nerve of sensation for the face

m Motor nerve controlling the muscles
of mastication (chewing).

Symptoms

m Intense stabbing pain.

m Affects cheek, mouth, nose, &/or other
areas of the face

m Usually on one side
m More common in women than men
m Rarely affects anyone younger than age 50
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Characteristics of TN Pain

“Severe”

“Burning”
e Al ap

“Stabbing”

“Hot poker”

“Lancinating”
.. nghming bol»

“Killer pain”

“Electric shock” “Excruciating”

Trigeminal Nerve

m Upper or 1%t branch.
Ophthalmic- eyebrow,
forehead & upper portion of
scalp

Middle or 2" branch.
Maxillary —upper lip, upper
teeth, upper gum, cheek,
lower eyelid, & side of nose
Lower or 3" branch.
Mandibular — lower lip, lower
teeth, lower gum & side of
tongue. Also a narrow area
that extends from lower jaw to
in front of ear to side of head

Incidence/Prevelence

m An estimated 45,000 people in the U.S.
suffer from TN

m 4.5 of every 100,000 US residents

m Women twice as often as men

m Usually between 5" & 7t decades of life
m Seldom familial
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Causes

m Contact between a normal artery or vein &
the trigeminal nerve at base of brain

m Pressure placed on nerve & nerve misfires
m Pressure from tumor on nerve

m MS — damage to myelin sheathe

m TN in young adult — possible MS

m Stroke in part of brain where TN enters
CNS

Triggers

m Touching the skin m Encountering a light
lightly = Applying makeup

= Washing = Smiling

= Shaving = Talking

= Brushing teeth = Drinking hot or cold
m Nose blowing beverages

Triggers

m Touching the skin
1s]211)%

m Washing

m Shaving

m Brushing {8

Running and jogging






Nursing Considerations

m Understand that TN can affect:
- Interaction with friends & family
- Work productivity
- Oral hygiene
- Overall quality of life

m Gentle & supportive care through surgical
& palliative procedures

Patient Education

m Medications
m Steps to avoid attacks

m Information on support groups & web
resources

m The Facial Pain Association
http://www.fpa-support.org/

Medications

m Initially effective, but over a period of
time effectiveness may diminish

m Narcotics not effective
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Medications

m Carbamazepine m Baclofen (Lioresal)
(Tegretol) = Clonazepam (Klonapin)

m Oxcarbazepine = Lamotrigine (Lamictal)
(Trileptal) m Topiramate (Topamax)

m Phenytoin (Dilantin) = Antidepressants

m Gabapentin (Neurontin)

m Sodium valporate
(Depakote)

Carbamazepine (Tegretol)

m Anticonvulsant

m | polysynaptic response & blocks post-
tetanic potentiation

m 100 mg PO bid day 1, then by 100 to 200
mg/d up to 1200mg/d

m Once pt responds, attempt | dose to
minimum effective level

Carbamazepine (Tegretol)

m Less effective over time
m Somnolence & ataxia

m Development of allergic reactions or side
effects
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Skeletal muscle relaxants

m Baclofen (Lioresal)

m Most often used after carbamazepine
initiated

m Synergistic effects

m May induce afferent terminals & inhibit
monosynaptic & polysynaptic reflexes at
spinal level

Palliative treatment options

m Glycerol Rhizotomy — surgical technique.
Glycerol injected into cavity where TN ganglion
lies (central part of nerve from which nerve impulses are
transmitted). Nerve bathed with glycerol to damage pain fibers

m Radiofrequency rhizotomy — needle placed
through cheek through which electrode inserted
to heat the nerve & destroy pain fibers

m Balloon compression — catheter inserted up to
trigeminal ganglion & tiny balloon inflated to
compress the nerve & damage pain fibers.

Surgical Procedures

m Microvascular decompression
- Gold standard.
- General anesthesia

- Small opening made in back of skull on side of
TN pain

- TN viewed with microscope. Compressing

blood vessels are removed & nerve padded with

soft pad (typically shredded Teflon).
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Glycerol Rhyzotomy

Radiofrequency Rhyzotomy

Radiofraquency Neadle

Percutaneous Balloon
Compression Rhyzotomy

A balloon is inflated
next to the
Gasserian ganglion,
compressing and
mechanically
damaging the
nervous tissue.






Gamma Knife

m Minimally invasive
m No incision required
m Highly focused cobalt radiation

m Creates slow formation of a lesion in TN
root over period of time to interrupt pain
transmission

Gamma Knife

9/6/2012






Excerpts from patient letter..

Dear Dr. |

Let me start by saying Thank You!

From every indication, the odon

Stereotactic Therapy perfor o
; other appear:

my m

cess. The objectzve was simply
a suc
to get her out

and
constant pain
of ...today

g
she 1S movin, out Offull nmsm care
a ietmnlmg to her AS ted vin
hnd g Assis Living

apartmeﬂl """

In conclusion, thank you all for

n.
helping an elderly woma

References

Ashkan, K.; Marsh, H. (2004). Microvascular decom#ression for trigeminal
neuralgia in the elderly: A review of the safety and efficacy. Neurosurgery
55(4), 840-848.

Filiphuk, D. (2003). Classic trigeminal neuralgia: A surgical perspective.
Journal of Neuroscience Nursing. p 82.

Huff, J. (2009). Trigeminal Neuralgia. Emedicine from WebMD. Retrieved
December 29,2009 from

Maricopa County Community College District (2005). Cranial nerves:
Review info. Retrieved December 10, 2009 from

Regis, J.; Metellus, P.; Otohiro, H. et al. (2006). Prospective controlled trial
of gamma knife surgery for essential trigeminal neuralgia. Journal of
Neurosurgery, volume 104.

Ritter, P.; Friedman, W. (2009). Trigeminal neuralgia: A debilitating pain
syndrome. Advance for Nurse Practitioners 17(3) 51.

Sindrup, S.; Jensen, T. (2002). Pharmacotherapy of trigeminal neuralgia.
Clinical Journal of Pain 18(1) 22-27.

\ Questions/Comments

9/6/2012

10






Complex Regional Pain Syndrome

Dajie Wang MD

Director
Jefferson Pain center
Thomas Jefferson University

Hospital
Philadelphia PA

Silas Weir Mitchell

« Born in Philadephia PA
February 15, 1829 —
January 4, 1914

« received the degree of M.D
at Jefferson Medical

College in 1850
« During the Civil War
(1861-1865), he was in

charge of treating nerve
injuries at Turners Lane

Hospital, Philadelphia

Causalgia: CRPS type Il

* Turner’s lane hospital was the first neurological
research center J Hist Neurosci. 1993 Apr;2(2):135-
42.

« The term causalgia was first used by SL Mitchell in
1867.

¢ “Causalgia: the most terrible of all tortures which a
nerve wound may inflict."
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Complex Regional Pain Syndrome

Complex Regional Pain Syndrome

CRPS: The Challenge

Of all the chronic neuropathic pain syndromes,

none has perplexed patient, clinician, and
scientist more than the complex regional pain
syndromes (CRPS).

Bonica's Management of Pain 3 Ed. Lippincott Williams & Wilkins; 2001:388.

Page 2





Complex Regional Pain Syndrome

*Disease overview

History

Epidemiology

Diagnosis

Pathophysiology
eInterdisciplinary treatment

History of CRPS

« The term causalgia was first used by SL Mitchell in 1867.
« The first reported descriptions of a non neuralgic chronic pain

disorder associated with localized vasomotor changes were in
1895,

» Bonica suggested the term reflex sympathetic disorder in

1953.

“Bonica's Management of Pain 3% Ed. Lippincott Wiiams & Wilkins; 2001 P389.

History of CRPS

« International Association for the Study of Pain (IASP)
renamed RSD as CRPS in 1993

— Complex: varied clinical features

— Regional: majority of cases involve a region of the
body, usually an extremity

— Pain: essential to the diagnosis

Bonica’s Management of Pain 31 Ed. Lippincott Wiliams & 2001 P389

@]efferson -
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CRPS Type |

* The presence of an initiating noxious event , or a cause of

immobilization
« Continuing pain, allodynia, or hyperalgesia with which the
pain is disproportionate to any inciting event

« Evidence at some time of edema, changes in skin blood flow
(Skin color changes, skin temperature changes more than
1.1°) or abnormal sudomotor activity in the region of pain

« Diagnosis is excluded by the existence of conditions that
otherwise would account for the degree of pain and
dysfunction

Bonica’s Management of Pain 3 Ed. Lippincott Williams & Wilkins; 2001 p 389

CRPS Type 7

* CRPS Type II is differentiated from Type I
by a definable nerve lesion.

Epidemiology

- Age at evaluation: 41years ( range, 4-84)
* Gender: 3:1, female—-to—male ratio

* Location:

— Majority cases are unilateral in a distal
extremity with relatively equal

distribution between the upper and lower
extremity.

* Number physician evaluations prior to
referral: 4.8(1-20)

Mlen G and Schwarz et al Pain, 1999 80:539.544,
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Majority of Patients Develop CRPS After Injury or
Surgery

Spontaneous, Other
or Unknown
23%

Sprain/Strain
29%

Contusion/
Crush injury
8%

Fractures
16% Post-Surgical

9
Allen G et al. Pain. 1999; 80:539-544. 24%

Patterns of Spread in CRPS Type [

 Retrospective analysis of 27 CRPS Type I patients who
experienced a significant spread of pain

+ Results: 3 patterns of spread defined
Contiguous (n=27): gradual and significant enlargement of
the area affected naturally
Independent (n=19): appearance of CRPS I in a location that
was distant and non-contiguous with the initial site
Mirror image (n=4): symptoms on the opposite side in area
that closely matched the site of initial presentation

« Conclusion: Spread may not be a unitary phenomenon
Contiguous — local spread of pathology
Independent — generalized susceptibility
Mirror image — abnormal neural functioning spread via
commissural pathways
Three kinds of spread — may be aberrant CNS regulation of
neurogenic inflammation

Maleki J et al. Pain. 2000;88:259-266.

@]efferson -

CRPS Signs/Symptoms

« Allodynia: Pain due to a stimulus which does not
normally provoke pain.

« Hyperalgesia: An increased response to a
stimulus which is normally painful.

« Hyperesthesia: Increased sensitivity to
stimulation.






CRPS Signs/Symptoms

* Sensory * Motor
« Pain ‘Burning’ » Decreased ROM
* Hyperesthesia » Weakness
» Hyperalgesia T
¢ Allodynia remor_
» Dystonia

Harden RN et al. Pain. 1999;83: 211-221, Birklein F, Pain. 2001;94:1-6.

CRPS Signs/Symptoms

e Sudomotor/Edema ¢ Vasomotor

« Edema « temperature asymmetry
» Sweating changes « Skin color changes

e Sweating asymmetry

Harden RN et al. Pain. 1999;83: 211-221, Birklein F, Pain. 2001;94:1-6.

CRPS Signs/Symptoms
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Diagnostic Criteria for CRPS: Balancing the
Needs of Clinicians and Investigators

«Scientists need specificity

Strict criteria to reduce sampling errors (non-cases designated as cases)
Could confound the results of an clinical trial
Lead further investigations astray

«Clinicians need sensitivity
— More relaxed boundaries to avoid the clinical sin of missing cases that might

benefit from a particular treatment trial

Diagnostic Criteria for CRPS:
Balancing the Needs of Clinicians and
Investigators

¢ 2003 closed consensus workshop
— Budapest, Hungary
— 35 professionals, 7 countries, invitation only
— Discussion of
« Diagnostic criteria

« Review of criteria and terminology
 Treatment

efferson.

Proposed New Diagnostic Criteria for Complex Regional Pain Syndrome

efferson.

Table3  Proposed clinical diagnostic criteria for CRPS (2003)

To make the clinical diagnosis, the following criteria must be met:

1. Continuing pain, which is disproportionate to any inciting event

2. Must report at least one symptom in three of the four following categories:

Sensory: Reports of hyperesthesia and/or allodynia

Reports of y y and/or skin color changes and/or skin color
asymmetry
Sudomotor/Edema: Reports of edema and/or sweating changes and/or sweating asymmetry
Motor/Trophic: Reports of decreased range of motion and/or motor dysfunction (weakness,
tremor, dystonia) and/or trophic changes (hair, nail, skin)

3. Must display at least one sign at time of evaluation in two or more of the following categories:
Sensory: Evidence of hyperalgesia (to pinprick) and/or allodynia (to light touch and/or
temperature sensation and/or deep somatic pressure and/or joint movement)

‘Vasomotor: Evidence of temperature asymmetry (>1°C) and/or skin color changes and/or
asymmetry

Sudomotor/Edema: Evidence of edema and/or sweating changes and/or sweating asymmetry
Motor/Trophic: Evidence of decreased range of motion and/or motor dysfunction (weakness,
tremor, dystonia) and/or trophic changes (hair, nail, skin)

4. There is no other diagnosis that better explains the signs and symptoms

For research purposes, diagnostic decision rule should be at least one symptom in all four symptom
categories and at least one sign (observed at evaluation) in two or more sign categories.
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Proposed New Diagnostic Criteria for Complex
Regional Pain Syndrome

1. Continuing pain, which is disproportionate to any
inciting event
2. Must report at least one symptom in three of the four

following categories:

Sensory: Reports of hyperesthesia and/or allodynia
Vasomotor: Reports of tempetature asymmetry and/or
skin colot changes and/or skin color  asymmetry

Sudomotor/Edema: Reports of edema and/or
swcatin; changes and/or sweating asymmetry
Motor/Trophic: Reports of decreased range of motion

and/or motor dysfunction (weakness, tremor, dystonia)
and/or trophic changes (hair, nail, skin)

Proposed New Diagnostic Criteria for Complex

Regional Pain Syndrome

3. Must display at least one sign at time of evaluation in

two or more of the following categories:
Sensory: Evidence of hyperalgesia (to pinprick) and/or
allodynia (to light touch and/or temperature sensation

and/or deep somatic pressure and/or joint movement)
Vasomotor: Evidence of temperature asymmetry (>1°C)
and/or skin color changes and/or asymmetry
Sudomotor/Edema: Evidence of edema and/or

sweating changes and/or sweating asymmetry
Motor/Trophic: Evidence of decreased range of motion
and/or motor dysfunction (weakness, tremor, dystonia)

and/or trophic changes (hair, nail, skin)
4. There is no other diagnosis that better explains the signs
and symptoms

Laboratory Testing

= Diagnosis of CRPS based on clinical criteria

= Tests and procedures are available that can provide

information about autonomic, sensory, and motor function
and dysfunction

Bone scan
Thermography

Electromyography/Nerve conduction studies

n

-

= Radiologic images

-

= Sympathetic nerve blocks
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Differential Diagnosis

« Unrecognized local pathology

« Neuropathic pain syndromes

« Peripheral neuropathies

¢ Inflammatory and Infectious disorders
« Vascular disorders

@]cffersm -

Pathophysiology
l Mechanism
of RSD I Lo
S Y
+ Most likely CRPS is | ey
developed and !

5
maintained by o
abnormalities throughout '
the neuraxis including

Central, Peripheral and _)

Autonomic Nervous
Systems

sstubinbinng & cycte of
Pain smd wereilmg

Pathophysiology

« Pathophysiological considerations include:
— Neurogenic inflammation
— Impairment of sympathetic function
— Coupling between sympathetic efferents and
nociceptive afferents
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Treatments

* Rehabilitation

* Pain management

* Psychological treatment

« Interdisciplinary treatment:
simultaneous and time-

contingent

« Therapeutic options in
response to patient’s

clinical progress in
rehabilitation pathway

« Failure to Progress

EXCELLENT f
RESPONSE necessitates more

advanced pain
-

T management and
psychological approaches

Rehabilitation

* Mainstay of CRPS treatment
+ Physiotherapeutic Algorithm based on:

motivation
desensitization
mobilization

+ Pain management and psychological
measures facilitate progression through

rehabilitation pathway
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Psychological Treatment

Early in Disease Process:
(4-6 weeks of onset)
Education

1 |

Disease Progression:
(6-8 weeks of significant symptoms)
*Assessment and treatment of Axis | Disorders
(e.g. depression, anxiety)

«Pain Coping Skills
*Biofeedback/Relaxation Training

Pain Management

« Initial Treatment
Oral and topical medications

« Partial or Inadequate Response: Minimally Invasive
Sympathetic nerve blocks
Intravenous regional blocks
Somatic blocks

« Partial or Inadequate Response: More Invasive
Epidural/Plexus catheter blocks
Neurostimulation
Intrathecal drug delivery

Stanton-Hicks M et al. Pain Practice. 2002; 2:1-16.

@]efferson -

Pharmacotherapy

Antidepressants (TCAs)
Anticonvulsants
NSAIDs, opioids, NMDA receptor antagonists

@]efferson -

Page 11





Nerve Blocks

« Sympathetic

* Regional IV
* Somatic

* Epidural or plexus

Sympathetic Blocks (Stellate

Ganglion Block)

Lumbar Sympathetic Block
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Neurostimulation

+ Spinal cord stimulation (SCS)
Type I and Type II

« Peripheral nerve stimulation
(PNS)

Consider in Type II if

symptoms limited to single

nerve distribution

["@]effersgn -

Kemler, 2000 “VAS scores decreased 2.4 cm in SCS+PT vs inereased 2 cm in PT (p <.001) | 6 of 24 patients had
Randomized, Controlled “The proportion of patients with a score of 6 (“much improved”) for the atotal of 11
N=54, (36 SCS+PT - 24 global perceived effect was much higher in SCS+PT vs. PT only (39% vs. 6%) | complications.

received permanent implant, 18 | (P=.01).
“The health related quality of life improved in the patients who actually
Follow-up = 6 months underwent implantation of SCS. VAS decreased 3.6 cm in this group
“No improvement in function

Bennett, 1999 “Group 1 single lead quad systems, IT dual lead octapolar systems 20 total
Retrospective multicenter “VAS decreased 3.7 in group I (p<.0001) and VAS decreased 6 in group IT complications, (12
N=101 (Grp =71) | (p<.0001) in 30 grp I pts, 8 in
Avg follow-uj “Percentage overall satisfaction 70% in group I (p<.05) and 91% in group IT 71 gep 1 pts)
mos., Grp IT = 23.5 mos. (p<.05)

Oakley and Weiner, 1999 “VAS decreased from 6.7 pre-implant to 4.5 post-implant 4 patients had

Prospective, 2 center *9/10 patients thought stimulation was worthwhile complications (lead

N=19, 10 Assessable +30% full relief, 70% partial relief-80% obtained at least 50% pain relief repositioning or

Avg Follow-up: 7.9 Months “Sickness Impact Profile and McGill Pain Rating Index significantly improved | replacement and
(p<.05), Beck Depression Inventory showed trend toward improvement PG implanted

deeper)

Cavillo, 1998 “Pain (as measured by VAS) 45.3% better with SCS (p<.0001), 51.3% better with | 5 patients had

Retrospective PNS (p<.0001), 63.5% better with both (p<.0001). complications (2

N=36 (24 SCS, 5 PNS, 7SCS+ | +50% decrease in narcotic intake in 44% of pts; in remainder, analgesic 80% | infection at

PNS) more effective. generator site, 2

Follow-up: 35 months “QOL improved in “most” Tead migration, 1
-41% RTW on modified duty psychosis)

Kumar, 1997 +100% of patients experienced good (50-74%) to excellent (75-100%) long term | 5 lead-related

Retrospective relief of pain (measured by VAS and modified McGill Pain Questionnaire) complications

N=12 “Only 17% of patients still required occasional narcotic medication

Avg Follow-up: 41 months
(range 6 - 89 months)

["@]effersgn -

Intrathecal Drug Delivery

Inadequate response to
more conservative
therapies

Long-standing disease
Multi-limb involvement
Palliative care needed
Psychological evaluation

Absence of drug-seeking
behavior

["@]effersgn -
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Summery

« Early diagnosis and treatment.

« Interdisciplinary team care approach.
« Rehabilitation facilitated through pain

management and psychological treatments.

« Interventional pain management measures are
necessary to facilitate rehabilitation in certain

cases.

Page 14





