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Objectives
Define pain

Identify the physiology of Pain signaling process

Review acute and chronic pain assessment 

Explore strategies at reducing opioids in management of acute and chronic pain

Explore plans for chronic pain patients with acute pain events



How Do you define pain?
An unpleasant _______ and 

_________experience associated with 
actual or potential tissue damage or 
described in terms of such damage.

Pain is adaptive!
Harrison’s  Principles of internal medicine 19th ed



Acute  

Acute pain is nociceptive pain associated with specific somatosensory stimuli, usually 
mechanical or inflammatory, and an identifiable peripheral injury or lesion.

(Schneiderhan et al., 2017) 



Chronic Pain

Chronic pain is a complex, biologic, psychological, and social phenomenon 
that may be influenced by individual patient genetics, life experiences, and 
current circumstances.

The transition to chronic pain is generally defined as occurring at 12 
weeks, on the assumption that the offending injury or lesion has healed.

Non-cancer pain, not rapidly progressing 

Pain that persists beyond the usual recovery period

(Schneiderhan et al., 2017; Stanos et al., 2016)



Subacute pain?
CDC now recognizes Subacute pain

1-3 month period 



Consequences of Uncontrolled pain
Physiologic

CV changes with Oxygen/demand 
mismatch

Decreased diaphragm function, increased 
respiratory complications

Reduced GI motility

Oliguria and urinary retention

Atrophy

Decreased ROM

Institutional

Increased Hospital LOS

Decreased Patient satisfaction

Longer time to PT milestones

Readmissions

Increased cost

Lamplot J, W. E. (2014). Multimodal Pain management in Total Knee Arthroplasty : A Prospective Randomized 
Controlled Trial. The Journal of Arthroplasty, 329-334.



Consequences of uncontrolled pain
Cardiovascular:

heart rate
contractility                                                       Myocardial
blood pressure                                                 Oxygen Demand

Coronary Vasoconstriction                                       Myocardial oxygen supply

Myocardial 
Ischemia

Harrison's Principles of Internal medicine 19th ed



Consequences of uncontrolled pain
Pain

• Post 
trauma/surgical 
site 

diaphragmatic function 

intercostal and 
abdominal muscle 

tension

Decreased FRC

Decreased VC

Increased risk of 
respiratory 

complications

Lamplot J, W. E. (2014). Multimodal Pain management in Total Knee Arthroplasty : A Prospective Randomized Controlled Trial. The Journal of 
Arthroplasty, 329-334.



Consequences of uncontrolled pain
GI: reduced motility, ileus, n/v

Renal: oliguria, urinary retention

Immune: impairment-> infection

Muscle: weakness, atrophy

Psych: Anxiety, fear, depression

Impaired sleep: increased risk for delirium



Sensory 
hypersensitivity

/  nociplastic

Neuropathic
Nociceptive

/
somatic

Nociceptive
- Musculoskeletal

- Examples:
- Oncological pain
- Osteoarthritis
- Rheumatoid Arthritis

Neuropathic
- damage/dysfunction to peripheral 
nerves

- Examples:
- diabetic neuropathic pain
- post herpetic neuralgia

- Spinal injury
- Chemo-induced 

neuropathy

Neuropathic
- damage/dysfunction to peripheral 
nerves

- Examples:
- diabetic neuropathic pain
- post herpetic neuralgia

- Spinal injury
- Chemo-induced 

neuropathy

Sensory/hypersensitivity/nociplastic
- Central disturbances in pain 

processing

- Examples:
- Fibromyalgia
- TMJ
- IBS
- Tension headache

Pain Types



(Stanos et al., 2016)



(Stanos et al., 2016)

Nociceptive pain

• Sore
• Throbbing
• Dull
• Tender
• Aching
• Cramping

Neuropathic pain

• Hot
• Burning
• Electric shocks
• Stabbing
• Painful cold
• Tingling
• Prickling
• Numbness
• Pins and needles
• Allodynia
• Hyperalgesia

Sensory hypersensitivity

• Widespread pain with 
neuropathic pain qualities 
including allodynia and 
hyperalgesia

• Fatigue
• Non-restorative sleep
• Cognitive dysfunction
• Mood disturbance
• Hypersensitivity to sensory input 

such as bright lights, loud 
noises, and smells.

Patient pain descriptors/reported 
symptoms among the 3 types of pain:



https://now.aapmr.org/pain-and-placebo-physiology/





Assessment of pain



Pain assessment 
Numeric 1-10

Faces/Wong baker

Global pain scale

Visual analog score/color pain

CPOT

NVPS



Pain assessment tools



Pain rating scales - Chronic
McGill Pain Score



Considerations in 
Traumatic injury



Trauma in Pain
o Poor ability to quantify pain in poly trauma

improved quantification of pain could reduce over use of opioids

o Patient classifications with higher pain:
Middle aged patients when compared to extremes of ages
Penetrating injury - more statistically significant when surgical intervention is involved
Higher Injury Severity score is associated with higher pain
Isolated spinal injuries independent of surgical intervention



Pain Treatment



Non-
Pharmacologic 
interventions



(Stanos et al., 2016)



Pharmacologic Analgesia: Nociceptive 
pain

APAP

Consistently demonstrates decreased opioid 
needs

Scheduled ideal
◦ Intravenous 
◦ Often limited due to cost 
◦ Occasional hypotension

Multiple formulations

Avoid in liver failure

Reduce dose in older adults and chronic liver 
disease

NSAIDS

Inhibit Cox – 1 and2-> prostaglandins

Decrease opioid requirements 

Risks
◦ GI bleeding
◦ AKI
◦ CV events
◦ Antiplatelet activity
◦ Frequently avoided in TBI
◦ Caution in Colorectal resection

What about NSAIDS and Fractures?



Pharmacologic Analgesia: Nociceptive 
Pain

Opioids
◦ Modulate pain signaling in ascending and descending pathways
◦ Side Effects

◦ Respiratory and CNS depression
◦ Delay of ROBF
◦ Risk of ileus
◦ Concern for chronic opioid use

◦ Factors increasing risk for OD/SUD
◦ Family or personal history of SUD or OD
◦ Depression
◦ Age (OD risk)
◦ Underlying renal, hepatic or pulmonary dysfunction



Pharmacologic Analgesia: Nociceptive 
Pain: Opioids

Opioid use for LBP is correlated to long term opioid use
◦ 1-13% 
◦ Odds increases with longer duration of initial exposure
◦ OR 2.08  for long term opioid use with 1-140 MME provided
◦ OR 6.14 for long term opioid use with >450 MME prescription 

◦ https://www.oregonpainguidance.org/opioidmedcalculator/

Webb, Bradley & Spears, J. & Smith, Langan & Malkani, Arthur. (2015). Periarticular injection of liposomal bupivacaine in total knee 
arthroplasty. Arthroplasty Today. 1. 10.1016/j.artd.2015.09.001. 



Opioids and patient education
Multimodal approach to pain management 
in setting of trauma reducing MME

Patient education associated with 
decreased opioid use

Harvin et al 2021, Karamchandani, K et all 2022; Kay, A et all 2022; Colloca 2022 



Pharmacologic Analgesia: Nociceptive 
Pain: Opioids

Routes
◦ Enteral preferred

Escalating pain?
◦ May require escalating opioids
◦ Opioid rotation

Extended-release Opioids
◦ Avoid in acute pain
◦ Not indicated in most trauma
◦ More commonly in cancer related pain



OUD in traumatic pain

https://www.asam.org/docs/default-source/education-docs/dsm-5-dx-oud-8-28-2017.pdf



Buprenorphine
Partial mu agonist

Higher receptor affinity compared to other 
opioids

Analgesic effect
◦ Greater potency compared to morphine

Culshaw, J. , Philpott, C. , Reinstatler, K. , Bradshaw, P. , Brizzi, M. , Makley, A. & Droege, M. (2022). 1555: EVALUATION OF ACUTE PAIN 
MANAGEMENT IN TRAUMA PATIENTS ON HOME BUPRENORPHINE. Critical Care Medicine, 50 (1), 781-781. doi: 
10.1097/01.ccm.0000812544.38918.29.





Regional Anesthesia: Peripheral Nerve 
Blocks

◦ Single Shot
◦ Indwelling catheter

Indications
limb surgery
traumatic injury/sutures/wound repair
Rib fractures/surgical site pain

Contraindications
Allergy
nerve injury
risk for compartment syndrome
Infection
inability to communicate

Folino TB, Mahboobi SK. Regional Anesthetic Blocks. [Updated 2022 Jul 29]. In: 
StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 2022 Jan-. Available 
from: https://www.ncbi.nlm.nih.gov/books/NBK563238/



Regional Anesthesia: 
Neuraxial

Intrathecal vs Epidural

Indications
◦ Thoracic/abdominal/pelvic surgery
◦ Rib fractures
◦ Abdominal/pelvic/lower extremity trauma

Contraindications
◦ Allergy to local anesthetic
◦ Spinal injury
◦ Coagulopathies



Regional 
Anesthesia: 
Complications

Block failure

Neural Injury

Post Dural puncture headache 
(<1%)

Back Pain

LAST

Hypotension/bradycardia

Cave, G., Harrop-Griffiths, W.A., Harvey, M., Meek, T., Picard, J., Short, T.G., & Weinberg, G.L. (2010). Management of severe 
local anaesthetic toxicity.



Lidocaine infusion
Peripheral and Central properties

Modifies neuronal response in the dorsal horn 

Decreases spinal synaptic response

Anti-Proinflammatory properties

Benzon 2018



Lidocaine infusion
Colorectal surgery

◦ Post op infusion 2 mg/min for 24 hours
◦ Reduce pain scores 2 days post op, reduce opioid needs

Prostatectomy
◦ 1.5 mg /kg bolus pre op followed by 2 or 3 mg/min infusion
◦ No opioid consumption difference
◦ Reduced pain scores and earlier ROBF

Inflammatory markers post op
◦ Variety of studies with varying pain and opioid consumption changes
◦ Show reduced inflammatory markers following infusion

Benzon 2018



Patton, Petrease MD, MSc; Vogt, Kelly MD, MSc; Priestap, Fran MSc; Parry, Neil MD; Ball, Ian M. MD, MSc. Intravenous lidocaine for the 
management of traumatic rib fractures: A double-blind randomized controlled trial (INITIATE program of research). Journal of Trauma and Acute 
Care Surgery 93(4):p 496-502, October 2022. | DOI: 10.1097/TA.0000000000003562 





Ketamine
NMDA antagonist and NA channel blocker

Half life 80-180 minute

Pain reduction

Reduced opioid consumption

Benzon 2018



Ketamine
Does not:

Cause respiratory depression 

Suppress Cardiovascular function

Depress the laryngeal protective reflexes

Side Effects:

Post operative malaise

Accumulation of metabolites

Development of tolerance

Cardiovascular excitation

Psychotomimetic effects



Ketamine
Protocols vary

◦ Low dose infusion (o.1 mg/kg) 96 hours perioperatively (Chumbley et al)
◦ 48 hour reduction in pain (at rest) compared to standard care (multimodal) in Thoracotomy
◦ Significantly less opioid consumption

◦ Low dose ketamine post operatively (spinal surgery) (Macintyre et al, Benzon et al)
◦ 1 mg/kg bolus followed by 83 microgram/kg/hr
◦ Reduced opioid use in opioid tolerant patients
◦ Some studies show improved pain for > 1 year post  operatively  

◦ Post operative in amputation
◦ 0.5mg mg/kg bolus and infusion
◦ Did not reduce morphine consumption or decrease stump allodynia

◦ Ketamine + epidural post op in colorectal surgery
◦ Less PCA needs
◦ Less opioid consumption up to 3 months later



acute_pain_guidelines.pdf (facs.org)



Summary
Pain is complex and multifactorial

Acute on chronic pain or acute pain in the setting of substance use can be more complex to 
manage

Multimodal pain strategies can reduce opioid consumption without negative impact on pain 
scores

Ketamine can be opioid sparing

Continuation of pre-injury opioid use disorder treatment is imperative to pain management 

Non-pharmacologic interventions can be useful in pain management; more typically in
chronic pain than acute
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