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Acute Postoperative Pain

Chronic Pain After Surgery 

Opioids in Acute and Chronic Pain

Multimodal Analgesia

Perioperative Pain Management
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Disclosure
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# Procedures performed

28 mil. inpatient surgical

48 mil. ambulatory surgical and 
non-surgical

~ 86% of patients report pain

~ 75% with mod-severe pain

Gan TJ et al. CMRO 2014

cdc.gov

Postoperative Pain
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High levels of postoperative pain

pulmonary and cardiovascular complications
delayed hospital discharge

unexpected hospital (re)admissions
increased cost of care

impaired function and quality of life
prolonged opioid use

chronic pain after surgery

- patient satisfaction
[one of most feared surgery related side effects among 

patients]
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Type of surgical procedure (ortho, thoracic, open 
abdominal, OB, trauma, emergency…  but also minor 

procedures)

Analgesic protocols 

Preoperative pain, chronic pain

Anxiety, catastrophizing 

Preoperative opioid use
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Pain  

surgery  

1) continuation of acute
2) delayed onset after asymptomatic time

days                           weeks                     months  
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0

Chronic pain Acute pain

Postoperative 
Pain 



The incidence of chronic pain after surgical procedures

E.J. Visser. Acute Pain 2006

surgery %

amputation
30-85

thoracotomy 5-67

mastectomy 11-57

ing. hernia repair 0-63

sternotomy 28-56

cholecystectomy 3-56

knee arthroplasty 19-43

prostatectomy 35
gynecological 

laparotomy 32
iliac crest bone graft 

harvest 30

V. Martinez et al. Annales Francaises d’Anesthesie et de Reanimation 2013

> 2 months
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Type of surgery, duration, repeat

Intensity/duration of acute post-op pain

Depression, anxiety, catastrophizing

Preexisting pain condition

Genetics, pain sensitivity, CPM

Predictors for 
Chronic Postoperative Pain 

Kehltet H. et al. Lancet 2006
Fletcher D. et al. Eur J Anesth 2015
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pain sensitivity and modulation
opioid sensitivity
opioid-related side effects

COMT, GCH1, ABCB1
CACNAD2, OPRM1, SCN9A

opioid metabolism
opioid receptor activity

Single 
Nucleotide

Polymorphisms
(SNPs)
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Opioids are not first line therapy

Establish goals for pain and 
function

Discuss risks/benefits

Start with immediate release 
opioids

Lowest effective dose

Short duration Rx for acute pain

Evaluate benefits and harm
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Tolerance

Addiction

Opioid 
induced 

hyperalgesia

Respiratory 
depression

Hormonal 
changes

Constipation

Neurotoxicity

Immunosupression
Dependance

Urinary 
retentionMood and 

sleep 
disturbanceSedation 

confusion
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Minimize Pain
Enhance Recovery
Improve Function

Shorten Hospital Stay
Improve Patient Satisfaction

Decrease Opioid Use

Postoperative Care
Goals



16

Multimodal Analgesia 

A. Chandrakantan, P.S.A Glass. BJA 2011, with permission from R. Sinatra MD



Pre
operative

Intra
operative

Post
operative

ACUTE 
PAIN 

CHRONIC 
PAIN 

peripheral sensitization

central sensitization

Preventive 
analgesia

(completely block any pain 
and afferent signals 
from the surgical wound

from the incision time
until final wound healing
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Perioperative Period
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Interscalene

Supraclavicular
Axillary

PECs 
Serratus

Intercostal

Rectus sheath

TAP

Paravertebral

Epidural

Quadratus 
lumborum

Femoral

Sciatic

Ankle

Adductor canal

Regional Anesthesia

orthopedic
vascular
thoracic
breast

abdominal
pelvic

ob
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Agent Mode Effect

NSAIDS prostglnd. antiinflam, central pain, opioid use

Acetaminophen central nocicept. ihibit. pain, opioid use

Dexamethasone antiinflam, antinocicept. pain, opioid use, LA duration*

Dexmedetomidine Alpha-2   agonist pain, opioid use, LA duration*

Ketamine NMDA antag. pain,opioid use, tolerance

Gabapentinoids Dcr. excit. NTs pain,  opioid use

Lidocaine Na+ chan., NMDA pain, opioid use, ileus

Duloxetine, Venlafaxine SNRI, desc. inhib. decreased neuropathic pain

TCA SN, NMDA, Na+ unclear

Esmolol excit. pain signaling opioid use

Multimodal Analgesia 
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Agent Mode Effect

NSAIDS prostglnd. antiinflam, central pain, opioid use

Acetaminophen central nocicept. ihibit. pain, opioid use

Dexamethasone antiinflam, antinocicept. pain, opioid use, LA duration

Dexmedetomidine Alpha-2   agonist pain, opioid use, LA duration

Ketamine NMDA antag. pain,opioid use, tolerance

Gabapentinoids Dcr. excit. NTs pain,  opioid use

Lidocaine Na+ chan., NMDA pain, opioid use, ileum

Duloxetine SNRI, desc. inhib. decreased neuropathic pain

TCA SN, NMDA, NA+ unclear

Esmolol excit. pain signaling opioid use

Multimodal Analgesia 

Patient and procedure 
specific 

analgesic planning
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Perioperative Pain 
Management

Identify high risk patients (surgery type, risk 
factors)

Pre-operative pain management evaluation, 
patient education and psychological 
counseling

Expand the timing/duration and modality of 
preventive analgesia
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Perioperative Pain 
Management

Pain management protocols utilizing
multimodal analgesia (procedure specific)

Postoperative pain service evaluation and 
follow up
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www.postoppain.org
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structural GABA analogs
(chronic) neuropathic pain agents

selective inhibition of voltage dependent Ca++ channels in 
activated neuron

decrease glutamate, norepinephrine and substance P release

interact/enhance descending inhibitory noradrenergic 
pathways

modulate NMDA receptors

Gabapentin, Pregabalin
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AA 2013

Nerve blocks by local anesthetics improve postoperative analgesia 
compared with placebo or PCA and decrease opioid requirements
Significant antihyperalgesic effects occur when the local anesthetic is 
present during the acute postoperative period



PPS Pain Mechanisms
Ectopic nerve discharge (neuroma)

Peripheral nociceptive sensitization at the site of injury

Central neuronal sensitization at spinal/supraspinal 
sites

CNS inflammatory changes triggered by injury-
induced proliferation of immunologically active 
microglia and astrocytes

Reactive/compensatory MSK changes after surgery

Impaired nociceptive inhibitory modulation

Enhanced nociceptive facilitory modulation 

28 I. Gilron, H. Kehlet. Can J Anesth 2014


