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PREEMPTIVE ANALGESIA 

IN ORTOPEDIC SURGERY
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Pain Pain ChronicityChronicity

Acute Acute -- Transient / Recurrent Transient / Recurrent 
-- ReversibleReversible

ChronicChronic -- Long lasting/ReversibleLong lasting/Reversible
-- Persistent / IrreversiblePersistent / Irreversible



Pain Mechanism

Etiological Factors
inflammation/tissue damage/nerve lesions

Pain Sydromes
post-operative/arthritic/back pain/neuropathic



TransductionTransduction

Transmission Transmission 

ModulationModulation

PerceptionPerception

Emotion



Multiple Pain MechanismsMultiple Pain Mechanisms

• Nociception

• Peripheral sensitization

• Central sensitization

• Ectopic excitability

• Decreased inhibition/

Structural reorganization



CGRP

CGRP

Peripheral sensitization to pain:



lamina I cells whether it is painful or not

lamina V cells details about the stimulus

-A-delta and C fibers release glutamate and 
peptides on dorsal horn neurons.

How is pain info sent to the brain
 

-

Pain is signaled by lamina I and V neurons acting together. 

If lamina I cells are not active, the info about type and location of a stimulus 
provided by lamina V neurons is interpreted as innocuous. 

If lamina I cells are active then it is pain.



Mechanisms of early-onset central 
sensitization:

Winduphomosynaptic activity-dependent 
plasticity characterized by a progressive increase 
in firing from dorsal horn neurons during a train 
of repeated low-frequency C-fiber or nociceptor 
stimulation. 

Windup results from the summation of slow 
synaptic potentials. 

Increasing glutamate action progressively 
increases the firing-response to each individual 
stimulus .

Repeated mechanical or noxious heat are 
perceived as more and more painful even if the 
stimulus intensity does not change.



Centrally mediated hyperalgesia

Under conditions of persistent injury, C fibers fire repetitively and the response of 
dorsal horn neurons increase progressively (“wind-up” phenomenon). 

This is due to activation of the N-methyl-D-aspartate (NMDA)-type  glutamate receptor 
and diffusion of substance P that sensitizes adjacent neurons. Blocking NMDA 
receptors can block the wind-up.

Noxious stimulation can produce these long-term changes in dorsal neurons 
excitability (central sensitization) which constitute a memory of the C fiber input. Can 
lead to spontaneous pain and decreases in the threshold for the production of pain.



Pathways Leading to Pain in Peripheral Neuropathy Pathways Leading to Pain in Peripheral Neuropathy 
and Potential Sites of Pharmacologic Interventionsand Potential Sites of Pharmacologic Interventions

Mendell J and Sahenk Z. N Engl J Med 2003;348:1243-1255



InnocuousInnocuous NoxiousNoxious
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Preemptive analgesiaPreemptive analgesia


 

An evolving clinical concept, involves the An evolving clinical concept, involves the 
introduction of an analgesic regimen before introduction of an analgesic regimen before 
the onset of noxious stimuli, with the goal of the onset of noxious stimuli, with the goal of 
preventing sensitization of the nervous system preventing sensitization of the nervous system 
to subsequent stimuli that could amplify painto subsequent stimuli that could amplify pain..


 

Surgery offers the most promising setting for Surgery offers the most promising setting for 
preemptive analgesia because the timing of preemptive analgesia because the timing of 
noxious stimuli is knownnoxious stimuli is known..




 

The analgesic intervention begins before the 
noxious stimulus arises which has beneficial 
effects reducing postoperative pain and the 
occurrence of postoperative pain.


 

This response comprises of neurotransmitters, 
peptides, endocannabinoids, cytokines, and 
hormones, all of which are operating in 
interdependent nervous, endocrine, and 
immune processes to cope with the injury. 



The Two Phases of Acute PainThe Two Phases of Acute Pain
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Post Surgical NeuropathyPost Surgical Neuropathy



Acute Neuropathic Pain after Acute Neuropathic Pain after 
SurgerySurgery



Preemptive Analgesia for Preemptive Analgesia for 
Postoperative Pain:Postoperative Pain: 

A Systematic Literature Review A Systematic Literature Review 

Rosen, Eisenberg, Carr et al.,Rosen, Eisenberg, Carr et al.,





PrePre--Emptive AnalgesiaEmptive Analgesia

Agents Shown to be of PreAgents Shown to be of Pre--Emptive Emptive 
BenefitBenefit
KetamineKetamine
CoxCox--2 Inhibitors2 Inhibitors
GabaGaba
Local AnestheticsLocal Anesthetics





Primary prevention of Post Primary prevention of Post 
Surgical NeuropathySurgical Neuropathy

DonDon’’t operatet operate







EtoricoxibEtoricoxib -- ArcoxiaArcoxia


 

CoxibCoxib block prostaglandin production, which block prostaglandin production, which 
halts the inflammatory mediators and halts the inflammatory mediators and 
minimizes pain. minimizes pain. 


 

It is possible to selectively block the enzymes It is possible to selectively block the enzymes 
that produce the prostaglandins responsible that produce the prostaglandins responsible 
almost exclusively for pain inflammation and almost exclusively for pain inflammation and 
fever.fever.



All All NSAIDsNSAIDs
 

and COXand COX--22--selective  drugs inhibit COXselective  drugs inhibit COX--2.2.
 The inhibition of COXThe inhibition of COX--2 causes their2 causes their

 antianti--pyretic, antipyretic, anti--inflammatory and analgesic effectsinflammatory and analgesic effects



NSAIDs = nonsteroidal anti-inflammatory drugs; PUBs = perforations, ulcers, bleeds 
*Combined analysis of 10 clinical trials in OA, RA, and chronic low back pain; **Naproxen 1000 mg/day, ibuprofen 2400 mg/day, 
or diclofenac 150 mg/day
Adapted from Hunt RH et al Am J Gastroenterol 2003;98:1725–1733;

 

Curtis S et al.  Poster

 

presented at EULAR, 2002.
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GI Tolerability ProfileGI Tolerability Profile
 Etoricoxib vs. Nonselective NSAIDs: GI PUBs*Etoricoxib vs. Nonselective NSAIDs: GI PUBs*

Etoricoxib had lower incidence of confirmed PUBsEtoricoxib had lower incidence of confirmed PUBs

מציג
הערות מצגת
The risk of upper GI perforations, ulcers, and bleeds (PUBs) was significantly lower with etoricoxib than with older conventional NSAIDs* (p<0.001).  A blinded expert adjudication of investigator-reported upper GI clinical events compared data from the combined analysis of 10 clinical trials in patients with OA, RA, and chronic low back pain for the occurrence of PUBs in patients treated with etoricoxib 60, 90, or 120 mg once daily (n=3142) or nonselective NSAIDs (n=1828; naproxen 500 mg twice daily, diclofenac 50 mg three times daily, or ibuprofen 800 mg three times daily).  Analysis included PUBs occurring during active treatment or within 14 days of stopping treatment.  Confirmed PUBs occurred at a rate of 1.16/100 person-years with etoricoxib and 3.05/100 person-years with nonselective NSAIDs.  Etoricoxib 60 mg decreased the risk of PUBs by approximately 55% compared with nonselective NSAIDs* (p<0.001).4,5




*Naproxen 1000 mg/day, ibuprofen 2400 mg/day, or diclofenac 150 mg/day



Tramadol 100
Aspirin 600/650

Paracetamol 1000
Morphine 10 IM

Diclofenac 50
Naproxen 500/550

Lumiracoxib 400
Ibuprofen 400
Rofecoxib 50

Paracetamol/codeine 1000/60
Celecoxib 400
Valdecoxib 40
Etoricoxib 120

1 2 3 4 5 6 7
95% CI of NNT: at least 50% pain relief compared with placebo

נוחו ת ב שימוש 
התחלת פעילות מוקדמת לאחר נטילת תרופה משככת כאבים

) הקלה ב כאב  ב השוואה ל פלצבו50%לפחות            (

www.ebandolier.com





COXCOX--2 selectivity alone does not define the 2 selectivity alone does not define the 
cardiovascular risks associated with NSAID drugscardiovascular risks associated with NSAID drugs

Lancet, January, 2008




 

Perioperative use of gabapentin has a 
significant 24-hour opioid sparing effect and 
improves pain score for both abdominal 
hysterectomy and spinal surgery. 


 

Nausea may be reduced in abdominal 
hysterectomy.








 

Principle findings: 


 
Patients who received gabapentin preoperatively 
reported significantly lower pain scores (-11.9 at 
rest and -11.0 with movement on a 100-point visual 
analogue scale) and opioid consumption (-14.7 mg 
of morphine in 24 hr) with


 

no difference in the incidence of side effects



GabapentinGabapentin: a new drug for : a new drug for 
postoperativepostoperative  painpain ? ?  Editorial:  British Journal of Editorial:  British Journal of AnaesthesiaAnaesthesia


 

Enhance analgesiaEnhance analgesia


 
Preemptive analgesia rolePreemptive analgesia role


 

Decrease Decrease opioidopioid dosingdosing


 
Improve movementImprove movement--related analgesiarelated analgesia



PregabalinPregabalin 
Modulates Hyperexcited NeuronsModulates Hyperexcited Neurons



PerioperativePerioperative Oral Oral PregabalinPregabalin Reduces Chronic Reduces Chronic 
Pain After Total Knee Pain After Total Knee ArthroplastyArthroplasty: : A A 

Prospective, Randomized, Controlled TrialProspective, Randomized, Controlled Trial  

CONCLUSIONCONCLUSION: : PerioperativePerioperative 
pregabalinpregabalin administration administration 
reduces the incidence of reduces the incidence of 
chronic neuropathic pain chronic neuropathic pain 
after TKA, with less after TKA, with less opioidopioid 
consumption and better consumption and better 
range of motion during the range of motion during the 
first 30 days of first 30 days of 
rehabilitation.. rehabilitation.. 







There are no safe drugs There are no safe drugs 
there are safe dosesthere are safe doses
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