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Outline

Wh t t i i l ?• Why treat pain aggressively?
• Pain pathways
• Components multimodal analgesia
• Clinical pathwaysClinical pathways
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Why Treat Pain AggressivelyWhy Treat Pain Aggressively

• Reduce complications 
I h bilit ti• Improve rehabilitation

• Improve outcome
• Prevent chronic pain
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Traditional AnalgesiaTraditional Analgesia

• Parenteral opioid
i /• im/sc prn   

• iv PCA
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PCAPCA

• Parenteral opioid
i /• im/sc prn   

• iv PCA
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Opioid  side-effectsOpioid  side effects
• Nausea /vomiting
• Sedation
• Respiratory depressionRespiratory depression
• Pruritus

Urinary retention• Urinary retention
• Constipation
• Hyperalgesia / Tolerance
• ImmunityImmunity
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Multimodal Analgesia

ADDADD 
NON-OPIOID  ANALGESICS 

• To decrease opioid requirements
D i id l t d /• Decrease opioid related s/e

• Improve dynamic analgesia
• Improve rehabilitation /outcome
• Reduce chronic painReduce chronic pain



Improved  OutcomeImproved  Outcome

• Local infiltration / FNB:    THA, TKA
↓ LOS better flexion↓ LOS,  better flexion

• Thoracic Epidural:     Colon resection
↓ ileus ↓ LOS improved QOL↓ ileus, ↓ LOS, improved QOL

• PVB/Thoracic Epidural: ↓ cancer 
recurrencerecurrence

ANDERSEN ACTA ORTHOP 2007 78:180 CARLI ANESTHESIOLOGY 2002 97:540ANDERSEN  ACTA ORTHOP 2007  78:180     CARLI  ANESTHESIOLOGY 2002 97:540
CHELLY    J ARTHROPLASTY  2001  16:436    WANG  REG ANES PAIN MED 2002  27:139    
WERNER   ACUTE PAIN 2005  7:5     BIKI  ANESTHESIOLOGY 2008 109: 180 
EXADACTYLOS ANESTHESIOLOGY 2006  105:660
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Improved  OutcomeImproved  Outcome

• Celecoxib      ACL, TKA, laparoscopy
• Gabapentin TKA ACL BreastGabapentin    TKA, ACL, Breast
• Dexamethasone    LAP CHOLE, TL
• Oxycontin TKA• Oxycontin   TKA

BUVANENDRAN JAMA 2003      MENIGAUX  ANESTH ANALG 2005   
FASSOULAKI  ANESTH ANALG  2005     BISGAARD  ANN SURG 2003 
WHITE CAN J ANESTH 2007    PETERS J ARTHROPLASTY 2006      ANDERSEN  
ACTA ORTHOPEDICA 2007 TOFTDAHL ACTA ORTHOP 2007 CHEVILLE J BONE JTACTA ORTHOPEDICA 2007     TOFTDAHL ACTA ORTHOP 2007   CHEVILLE  J BONE JT 
SURG 2001  WHITE CJA 2007
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Chronic Pain

>30 000 ne pts chronic pain 1999• >30,000 new pts chronic pain 1999
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Prevent Chronic Pain 

RISK FACTORSRISK FACTORS

• Preoperative pain present >1 mo
• Operative nerve damage
• Severe acute postoperative pain

PERKINS    ANESTHESIOL  2000   93:1123 11



Prevent Chronic Pain 

• EMLA cream x 3d, ropivacaine 
i i tiirrigation 

FASSOULAKI  ANESTH ANALG 2005  101:1427
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Pain Pathways
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Pain Pathways
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Pain Pathwaysy

TRAUMA

Pain

TRAUMA

OPIOID

HYPERALGESIA

Inflammation OPIOID
COX-3ACETAMINOPHEN

PGE

Sensitization & Windup
H l

M DEXAMETHASONE
IL6

Humoral 
signal

Induction of COX-2 NMDA

CELECOXIB
GABAPENTIN

Induction of COX-2
PGE

PGE

CELECOXIB

LOCAL ANESTHETIC

KETAMINE

15Activation of the peripheral 
nervous system

Activation of the central 
nervous system               
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Multimodal AnalgesiaMultimodal Analgesia

Using more than one drug, acting at 
a different place or with a different 
mechanism,
each with a lower dose than if used 
alone, ,
thus providing better analgesia with 
less side effects.
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less side effects.



Preventative Analgesia

PREVENT ACUTE PAINPREVENT ACUTE PAIN
• Initiation

Amplification• Amplification
• Transmission

PREVENT  ACUTE→CHRONIC PAIN
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Preventative Analgesia
PERIOPERATIVE  ANALGESIA

• Home
Preoperati e• Preoperative

• Intraoperative
P t ti• Postoperative

• Post discharge
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Preventative Analgesia
MULTIMODAL ANALGESIA

• Acetaminophen        REMY      BR J ANAES     2005

NSAIDs /co ib• NSAIDs /coxib    REUBEN  J BONE JT SURG     2005 

• GBP/pregabalin TIIPPANA       ANESTH  ANALG   2007 

K t i• Ketamine      HIMMELSEHER   ANESTHESIOLOGY   2005

• Dexamethasone SALERNO J BONE JT SURG   2006     

• Local Anesthetic      LIU    J AM COL SURG      2006

• Controlled release opioid -oxycontin
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Multimodal Analgesia

50

60

70

20

30

40

50

%OPIOID

0

10

20

NSAID ACETAM GABAPEN DEX LOCAL

20



AcetaminophenAcetaminophen

• Reduce opioid consumption 20-30%
• Reduce opioid related side effectsReduce opioid related side effects
• Additive effect with NSAIDs

N d ff t• No adverse effects

11
REMY  BR J ANAESTH 2005    FLETCHER  CAN J  ANES  1997



NSAID / COXIBNSAID / COXIB

R d i id ti 30 50%• Reduce opioid consumption 30-50%
• Reduce opioid related side effects
• Improve pain scores up to 2/10
• CELECOXIB: among the most 

potent analgesics, no platelet 
dysfunction, no effect on bone 
fusion no increase in thrombosisfusion,  no increase in thrombosis 
rates

12LEESE   CLIN PHARM 2000    REUBEN   J BONE JT SURG 2005     MCGETTIGAN  JAMA  2006



CelecoxibCelecoxib

N ff t b th bl diNo effect on bone growth or bleeding     

12LIONBERGER   J ARTHOPLASTY   2005         LEESE 



CelecoxibCelecoxib

Celecoxib x 3 days postop:                  
• ↓ opioid use, pain, ileus
• ↑ satisfaction, recovery
• Resumed ADL 2 days earlier  

12WHITE   CAN J ANESTH   2007



GabapentinoidsGabapentinoids

• Gabapentin• Gabapentin
• Pregabalin
• 24 RCTs acute painp
• 600 mg optimal 

initial dose for 
gabapentingabapentin 
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PANDEY  J NEUROSURG  ANESTHESIOL  2005     TIIPPANA   ANESTH   ANALG 2007



GabapentinoidsGabapentinoids

26
PANDEY  J NEUROSURG  ANESTHESIOL  2005     TIIPPANA   ANESTH   ANALG 2007



GabapentinGabapentin
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TIIPPANA ANESTH ANALG  2007



GabapentinGabapentin

• Reduce opioid consumption 16-67%
• Reduce opioid related side effects
• Additive effect with NSAIDs
• AnxiolysisAnxiolysis
• Improve functional recovery
• No increase adverse effects• No increase adverse effects 
• Pregabalin 6x more potent

28MENIGAUX   ANESTH  ANALG 2005    TURAN   ANESTH ANALG  2006       GILRON   PAIN  2005



Surgical Outcomes

• ↓ anxiety >50%
• ↓ morphine use 58%
• ↑ active & passive flexion POD 1&2

MENIGAUX ANESTH  ANALG  2005  100:1394



Surgical Outcomes

Reduced Costs and Time to Discharge Following Total Knee 
A th l t ith P i ti P b li

Perioperative Pregabalin Improves Postoperative 
Outcomes after Total Knee Arthroplasty

Arthroplasty with Perioperative Pregabalin

Asokumar Buvanendran, M.D., Scott S. Reuben, M.D., Maruti Kari, M.D., Jeffrey S. 
Kroin, Ph.D., Mario Moric, Ph.D.
Anesthesiology Rush Medical College Chicago IllinoisAnesthesiology, Rush Medical College, Chicago, Illinois

• flexion, sleep, ↓ PCEA, ↓nausea
• ↓ time to discharge ↓ cost• ↓ time to discharge, ↓ cost

ASA abstracts A392,393  2008
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Gabapentin  TKAGabapentin  TKA
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Dexamethasone

R d i id ti

Dexamethasone

• Reduce opioid consumption
• Reduce pain scores
• Reduce nausea & vomiting
• Speed recoveryp y
• No adverse effects from single 

dose

33BISGAARD  ANN SURG  2003   HOLTE  J AM COLL SURG 2002     KARDASH   ANESTH 
ANALG 2008



Local Anesthetic

Improves dynamic pain

Local Anesthetic

• Improves dynamic pain
• Improves rehabilitation

• Infiltration
• Nerve block
• Neuraxial block

KLEIN  ANESTH ANALG 2005   GERGES  J CLIN ANESTH 2006   
NODA MASUI 1990   WANG   REG ANESTH PAIN MED 2002    ILFIELD ANESTH ANALG 2006     

34

CAPDEVILA ANESTH 1999   CHELLY  J ARTHOPLSTY 2001    SINGELYN ANESTH ANALG 
1998



Thoracic EpiduralThoracic Epidural

• Hastens return of bowel 
function for colon 
surgery

• Improves rehabilitation   p
&quality of life

CARLI   ANESTHESIOL  2002   97:540         BASSE  ANN SURG 2000  232:51 
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Controlled-release 
Opioid

• Oxycontin, Hydromorphone, MS 
contin

• Oxycontin : Biphasic release
• Constant low blood levelsConstant low blood levels
• 12 h duration

I d h bilit ti• Improved rehabilitation

36CHEVILLE J BONE JT SURG AM 2001



Ketamine / Clonidine / 
Lidocaine/ Tramadol

• Decrease pain, opioid
consumption

• High side effect profile-clonidine
• Difficult administration (ketamine,Difficult administration (ketamine, 

lidocaine)-must do iv /infusion
• Tramadol well tolerated by elderly• Tramadol well tolerated by elderly

BEAULIEU   CAN J ANESTH  2007    McCARTNEY   ANESTH ANALG  2004  LAUWICK CJA 2008
LIKAR  CLIN THER  2006     ROSENTHAL J AM GERIATR SOC 2004

b

37



Multimodal Analgesia
EFFECTS ARE ADDITIVE

• Acetaminophen   FLETCHER     CAN J ANESTH  1997

NSAIDs /co ib• NSAIDs /coxib GILRON PAIN 2005   TURAN ANESTH 
ANALG  2006

• Gabapentin / pregabalin   REUBEN   ANESTH p p g
ANALG  2006         KOC    ANESTH ANALG 2007

• Dexamethasone   KJETIL  ANESTH ANALG 2007

L l A th ti• Local Anesthetic   FASSOUAKI ANESTH ANALG 2005
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Multimodal Analgesia
REDUCES PCEA USE

• Celecoxib  - TKA       BUVANENDRAN JAMA 2003

↓ PCEA use 60%

G b ti LES• Gabapentin  - LES  TURAN   BR J  ANAESTH  2006 

↓ PCEA use 60%↓ PCEA use 60%
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Clinical Pathways

PREOPERATIVEPREOPERATIVE 
• celecoxib, acetaminophen, 

gabapentin dexamethasonegabapentin, dexamethasone,
± oxycontin

INTRAOPERATIVEINTRAOPERATIVE
• local infiltration, nerve block, 

neuraxial blockneuraxial block, 
+/- ketamine 40



Clinical Pathways

POSTOPERATIVEPOSTOPERATIVE 
• celecoxib, acetaminophen,  

gabapentin oxycontin continuousgabapentin, oxycontin, continuous 
nerve block, wound infiltration, 
epiduralp

HOME
• Continue oral multimodal analgesia 

at home days to 2 weeks
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Clinical example I

L4/5 Laminectomy

PREOP (2 hr) 

• celecoxib 400 mg
• acetaminophen 1000mg• acetaminophen 1000mg
• gabapentin 600 mg
• oxycontin 20 mg• oxycontin 20 mg
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Clinical example I

INTRAOP 

• ketamine 20 mg iv
• dexamenthasone 8 mg iv 

f %• Local infiltration 20 ml 0.5% 
bupivacaine by surgeon
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Clinical example I

POSTOP

• celecoxib 200 mg q12h
• acetaminophen 1000mg q6h
• gabapentin 100-200 mg q8h
• oxycontin 10 mg q8h
• oxycodone 5-10 mg prn b/t
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Clinical example II

THA

PREOP (2 hr) 

• celecoxib 400 mg
• acetaminophen 1000mg• acetaminophen 1000mg
• gabapentin 600 mg

• Spinal: 15mg 0.5%bupivacaine 
10ug fentanyl + 100ug epimorph10ug fentanyl  100ug epimorph
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Clinical example II

INTRAOP 

• ketamine 20 mg iv
• dexamethasone 8 mg iv

f %• extensive local infiltration 0.2% 
ropivacaine by surgeon

46



Clinical example II

POSTOP

• celecoxib 200 mg q12h
• acetaminophen 1000mg q6h
• gabapentin 100-200 mg q8h

C &• oxycontin 10-20 mg in PACU & 5-10 
mg q8h
oxycodone 5 10 mg prn b/t• oxycodone 5-10 mg prn b/t
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Clinical example III

TKA

PREOP (2 hr) 

• celecoxib 400 mg
• acetaminophen 1000mg• acetaminophen 1000mg
• gabapentin 600 mg

CFNB/FNB 20 ml 0.5% ropivacaine
SNB 20 ml 0 5% ropivacaineSNB            20 ml 0.5% ropivacaine
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Clinical example III

PREOP 
• spinal 10 mg 0.5% bupivacaine 

10 µg fentanyl

POSTOP
• celecoxib 200 mg q12h
• acetaminophen 1000mg q6h

b i 100 200 8h• gabapentin 100-200 mg q8h
• oxycontin 10-20 mg in PACU & 5-10 

mg q8hmg q8h
• PCA or oxycodone 5-10 mg prn b/t49



Clinical example III

PREOP 

• spinal 10 mg 0.5% bupivacaine 
10 µg fentanyl

OINTRAOP

k i 20 i• ketamine 20 mg iv
• dexamethasone 8 mg iv
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Clinical example IV

Lap-Chole

PREOP (2 hr) 

• celecoxib 400 mg
• acetaminophen 1000 mg• acetaminophen 1000 mg
• gabapentin 600 mg
• oxycontin 10 mg• oxycontin 10 mg
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Clinical example IV

INTRAOP

• ketamine  20mg ivg
• dexamethasone 8 mg iv
• Infiltration 0.5% bupivacaine p

umbilical port: skin to 
preperitoneal

• Infiltration port sites 0.5% 
b i ibupivacaine

52



Clinical example IV

INTRAOP

• 2l RL
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SB order sheetSB order sheet
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SummarySummary

• Use preventative, perioperative, 
multimodal analgesia in every 
case

• This will reduce opioid use, p
improve outcome and reduce 
chronic painp
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