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Disclosure

el have participated 1 n
studi es by the foll owl

e Cadence (IV acetaminophen)
e Purdue (oxycodone, Oxycontin)
e Endo (oxymorphone)

e Since very few analgesic drugs have been
studied I n children, t
| abel 0 use of drugs.



Objectives

e Pain following craniotomy surgery. a model of
how to conduct a clinical trial

e \What is six sigma and can this industrial
management tool be used to alter the practice of
medicine Iin general and pain (craniotomy)
management In particular

e Discuss the preliminary results of the IVPCA
craniotomy study (Morad etal ASA 2008)



Mr Peterson calls

e 2005, Ron Peterson, the President of the Johns
Hopkins Hospital calls me to his office to

di scuss a parentos | et
e The patient was a 15 year old with a brain tumor
who was nwrithing I n p
not hi ng was doneoénl w

Carson that Johns Hopkins had a wonderful
pedi atri ¢c paln service



Continued

e | agreed that what happened was intolerable and
woul d | ook 1T nto 1teée

e The PICU was full and the patient was treated In
the NCCU.

e In the NCCU, patients did not receive routine
anal gesicséin the PI CU

o \Why?



Pain following Craniotomy

e Opioids, the most commonly used drugs to treat pain,
are avoided or minimized in pestaniotomy patients
because they may:

e mask signs of neurological injury
e depress minute ventilation leading to:
e hypercapnia
e increased intracerebral blood volume
e cerebral edema and intracranial pressure
e Presumed | ack of needeéet he



Soeé

e |s pain following neurosurgery, specifically
craniotomy a real problem?

e Even If it Is a problem, can we safely treat it?
e And If we treat It, how should we treat It?

e Can six sigma, an industrial technique widely
used at JHU hel p us de
problem if it is one?







Six Sigma

e Six Sigma Is a highly disciplined process that
helps industry focus on developing and
delivering neaiperfect products and services.

e |t IS a process improvement method that focuses
on eliminating defects by reducing variation.

e \Why "Sigma"? Statistical term that measures
how far a given process deviates from the mean.
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Six Sigma

e The central idea behind Six Sigma is that if you
can measure how many "defects" you have in a
process, you can systematically figure out how
to eliminate them and get as close to "zero
defects" as possible.

e Six Sigma has changed the DNA of the
Department of Anesthesiology/Critical Care
Medicine at Johns Hopkirg it is now the way
we work 0 In everything we do and in every
procedure that we perform.



Six Sigma and Medical Errors

eThe Nati onal Academy o
Medicine (IOM) found that medical errors are
responsible for the deaths of 44,000 to 98,000

hospital patients every yeatr.

e Even If it were the lower number, the report said,
It would make medical errors the eighdading
cause of death in the United States, exceeding
causes like motor vehicle accidents, breast
cancer, or AlDS.



BRI Six Sigma Process Capability

S1gma

G sigma
3 sigma
& 5lgma
3 sigma

2 sigma

1 sigma

Defects per million

3.4 defects per million

£3ll defects per million
6,200 defects per million
67,000 defects per million
J10.000 defects par milhan
700,000 defects per million

Cost of poor gquality

<10% of sales Warld-class

10 to 15% of sales

15 to 20% of sales Industry average
20 to 30% of sales

30 to 40% of sales Moncompetitive
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Sigma |Defects Industrial
Level per million |Health Care examples examples
6 3.4 Toyota, GE
0.00025 % deaths caused |Airline
5 230 by Anesthesia fatalities
Airline
1% of hospitalized pts paggage
4 6,200 |injured by negligence nandling
Publishing
3 67,000 misspellings
21% ambulatory pts Rxed |IRS tele-
2 310,000 |with antibiotics for colds phone info
79% of eligible Ml survivors
1 700,000 |fall to receive beta blockers



Medical Error

o] OM report AnTo Err 1 s

eAmeri can health care
|l ts technol ogil cal ach
Npotent i allkevenladhalngte r o u
execution. o

e Unintended human error is at the root of many
medical errors.

e The problem Is not bad people in health ganas
that good people are working in bad systems



Six Sigma
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Pain Assessment in Adult Post
Craniotomy Patients:

Jacob and Hilda Blaustein Foundation




Introduction

e I[N 1999 the Joint Commission on Accreditation
of Healthcare Organizations (JCAHO) mandated
that the relief of pain and suffering become
Integral in the mission and function of all
accredited hospitals and health care settings Iin
the United States. Pain assessment became the
An5th vital signo.



Objectives

e The purpose of this prospective, clinical trial was
to:

e assess the compliance of physicians and nurse
IN assessing perioperative craniotomy pain.

e Determine the incidence of pain in post
craniotomy patients

e Determine how post craniotomy pain Is treated



Methods

o After obtaining IRB approval and patient
consent, data on perioperative pain assessment
was obtained in 200 patients undergoing surgical
craniotomy.

e Data was collected pi@peratively and on post
operative day (POD) 0, 1, and 2 via chart review
and patient interview by a study nurse
practitioner.



Demographics
Total number
M:F

Weight+ SD
Age+ SD
Occipital
Frontoparietal

200
88:112
/8+ 20
52+ 15

/6

124



Pain Score Assessment

e Visual analog scale
e VVerbal numeric rating scale
e Subjective pain score Iin non verbal patients



1 Neurosurgeon

mmmm Anesthesiologist
Preop nurse
NCCU nurse
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Fentanyl

e Fentanyl was the most commonly Rxed opioid
e The most common RX:
e 25-50 mcg IV g 12 hours PRN
e Average weight 78 + 20 kg
e Fentanyl dose should be 3Bmcg/kg

o |f a patient received fentanyl he/she received
more than 10 doses/day
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Summary:

Pain and Pain Assessment

e Painis common after craniotomy
e 60% of patients had pain score$

o Approximately 20% of patients had severe pain
(pain scores 7)

e Patients with surgery in the occipital region had
higher pain scores than patients who had fronto
parietal surgery



Summary Pain Management

e An almost 40% error rate (acetaminophen)

e Patients are being treated with opioids for pain
but the treatment is often ineffective and
Inefficient (nurses must open and waste multiple
vials of fentanyil)

e \We have now defined, measured, and analyzed
the problem

e Plan: Treatment algorithm with defined dosing



Six Sigma
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Disclosure

This research was supported in part by a
grant from the Blaustein Pain Research
Fund.



Intravenous patient controlled
analgesia (IV PCA)

o [VPCA Is a safe and effective modality of
pain control in nofmeurosurgical patients.

e For reasons already discussed this
technology and Rx Is especially unpopular
to neurosurgeons because of concerns ovel
safety.



e Intravenous Patient
Controlled Analgesia
(IVPCA) will safely and = |
more effectively treat | |
postoperative
supratentorial
craniotomy pain than
conventiona
needed ( PR
therapy. F




Inclusion Exclusion

Criteria Criteria
e English speaking e Pregnancy,
adults scheduledfor  allergies to fentanyl,
elective intracranial history of narcotic
surgery, able to give  abuse, preoperative
Informed consent requirement for
opioids

e Acute or chronic
respiratory
Insufficiency



Endpoints

e Efficacy outcomes:
e Pain scores (0-10, self report)
e Hourly fentanyl use (mcg)
e Safety outcomes:
e Sedation scores (Ramsay score 0-6)
e Glascow Coma Scale (3-15)
e Vital signs (HR, SBP, Sa02, RR)



IRB Approval
79 patients meeting inclusion criteria consented

Standardized General Anesthetic +
Scalp blocks

Intraoperative Patients unable

naloxone to:

communicate or
Postop Neuro Secondary Exclusion Criteria initiate demand

changes
Postop intubatio dose

Acetaminophen 1000 mg POq 6 hours
or
Acetaminophen 650 mg PRq 4 hours

Fentanyl PRN Fentanyl IV PCA
25 - 50 mcg IVq 30 min PRN 0.5 mcg/kg IVq 6 min PRN




Statistics

e Between group continuous variables compared
using FI sheros exact t
compared with Chsquared test

e L ongitudinal data analyzed using repeated
measures ANOVA



Results

Age (yrs)

PRN (n=35)
47.8(15.0)

PCA (n=29)
48.2(11.9)

Male/Female (n/n)

18/17

11/18

Wh/Bl/Other (n/n/n)

27/6/2

25/4/0

Weight (kg)

78.7(15.9)

76.4(16.1)

ASA

3(2-3)

3(2-3)

Tumor/Vascular (n/n)

31/4

27/2

Surg. Duration (h)

5.13(2.27)

4.38(1.70)

Anes. Duration (h)

6.02(3.01)

5.22(1.75)

Intraop. Fent. (mcg)

514 (310)

506 (170)

Intraop. Fent (mcg/kg)

6.82 (3.98)

6.83 (2.49)

Midaz (mg)

0.429 (0.948)

0.103 (0.409)

Dexamethasone (n)

31(89%)

24(83%)

Initial Pain (0-10)

3.77 (3.49)

3.61 (3.61)




Pain Scores
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Fentanyl Use
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Systolic Blood Pressure

H
N
o

—~
—
—
o

Naw”
&)
—
>
0]
0
o
—_

ol

o
o

O

m

Q

O

o
2
>

p)

Time from Neurosurgical ICU admission (hrs)




Ramsay Sedation Score
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Glasgow Coma Scale
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Respiratory Rate
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Oxygen Saturation
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Nausea / Vomiting
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Conclusions

o |VPCA fentanyl safely and effectively treats
pain following supratentorial intracranial
surgery

e [VPCA is more effective than PRN fentanyl
In treating post-craniotomy pain.

e |[VPCA use can be used in future analgesic
trials as measure of efficacy



Where do we go from here?

e The infratentorial IVPCA trial continues
e |S It safe?

eThe study was desi gne
efficacy not safety

e A safety trial will require hundreds of patients

eHow do you measure ns
study?



Where do we go from here?

e |[n our multrmodal a
replace acetaminop
NSAID or other ana
platelets?

pproach to Rx, can we
nen with a more potent

gesic that does not affect

e Choline magnesium trisalicylate (Trilisate)

e Tramadol



Where do we go from here?

e Would long acting intraoperative analgesics be
beneficial?

e Nerve blocks with long acting local anesthetics?
And/Or soaking catheters with elastomeric pumps?

e Methadone

e Would weak antepileptics (gabapentin, pregabalin)
given before surgery help reduce postoperative pain? Is
sedation an issue?



Objectives

e Pain following craniotomy surgery. a model of
how to conduct a clinical trial

e \What is six sigma and can this industrial
management tool be used to alter the practice of
medicine Iin general and pain (craniotomy)
management In particular

e Discuss the results of the prospective IVPCA
craniotomy study (Morad etal ASA 2008)
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