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Our patient 

• Small SDH 

• Intubated  

• Hemopneumothorax with multiple rib fx and chest tube 

• Open abdomen, s/p splenectomy, bladder repair 

• Pelvic fracture, ex fix 

• Open femur, ex fix 

• Compartment syndrome, calf 

• Extensive soft tissue injury 



Why do we treat acute pain? 

• Reduce suffering 

• Increase activity levels 

• Prevent complications 
• Pneumonia 
• DVT 
• Cardiovascular  

• Prevent chronic pain 

 

• REMEMBER: 

 pain is a sign of life! 

 



Adverse effects of unrelieved Pain 

Cardiovascular Heart Rage 
Blood Pressure 
Increased 
myocardial demand 
Hypercoagulation 

Unstable angina 
Myocardial 
infarction 
DVT 
PE 

Respiratory Lung Volumes 
Decreased cough 
Splinting 

Atelectasis 
Pneumonia 
Hypoxemia 
 

GI Gastric Emptying 
 Bowel Motility  

Constipation 
Anorexia 
Ileus 

National Pharmaceutical Council (2001). Macintyre & Schug (2007).Cohen et al (2004) 



Adverse effects of unrelieved Pain 
Neuroendocrine Altered release of 

multiple hormones  
Hyperglycemia 

Wt loss/ muscle 
wasting 

Impaired wound 
healing 

Impaired immune 
function 

MSK Muscle spasm 

Impaired muscle 
mobility & function 

Immobility 

Weakness 

Fatigue 

Psychological Anxiety 

Fear 

Sleep deprivation 

Impact on coping 

Post traumatic 
stress disorder 

National Pharmaceutical Council (2001). Macintyre & Schug (2007).Cohen et al (2004) 



Are rib fractures a big deal? 
 



Are rib fractures a big deal? 

In ED  Hospital Day 3 



Rib fractures 

• Rib fractures are seen in 10-26% of trauma patients 

• Account for 25% of deaths 

• If there is enough force to break a rib, extrathoracic injury is found 85-
90% of the time 

• Mortality is DIRECTLY correlated with the number of rib fractures 

 



Rib fracture correlation with mortality 

Half-a-dozen ribs: The breakpoint for mortality. Flagel, et al. Surgery 2005;138:717-25 



From the National Trauma Data Bank all ages 
 

Half-a-dozen ribs: The breakpoint for mortality. Flagel, et al. Surgery 
2005;138:717-25 



Rib fractures in the elderly 

• Twice the morbidity and mortality of younger 

• Patients with 3-4 fractures have 19% mortality and 31% pneumonia 

• ≥6 fractures 33% mortality and 51% pneumonia 

• For each additional fracture, mortality increases by 19% and 27% 
increase in risk of pneumonia 

 

Rib fractures in the elderly. Bulger et al. J Trauma.2000;48:1040- 47 



Does pain control in rib fx help? 

Improved Outcomes Associated with the Liberal Use of Thoracic Epidural Analgesia in Patients with Rib Fractures. Jensen CD, et al. Pain Medicine Aug 2016 



Classification of pain 



Nociceptive pain 



Neuropathic pain 



Perception of pain 



Pain assessment 



Sites of action 



Nonopiods: acetaminophen 

• Example: tylenol, combo drugs 
(percocet, etc) 

• Delivery: PO, PR, IV 

• MOA: 
• Not entirely understood 

• Inhibits prostaglandin production in 
CNS; antipyretic 

• No effect on blocking peripheral 
prostaglandin; no anti-inflammatory 

• Common adverse events: 
• Liver toxicity 

 



• Maximum daily dose:  4000 mg. 
• 3200 mg in chronic users (healthy adults). 

• 2400 mg in elderly patients or those with liver, renal or cardiac 
impairment. 

• Good for  
• Headaches associated with intracranial blood 

• Multimodal therapy 

 

Acetaminophen cont’d 



Nonopiods: NSAIDs 

• Examples: ASA, ibuprofen, ketorolac, 
naproxen 

• Delivery: IV, PR, PO 

• MOA: 
• Peripheral and central anti-inflammatory 

and analgesia 
• Inhibit cyclooxygenase and prostaglandin 

production 
• Inhibit leukatrine B4 production 

• Adverse  
• Platelet inhibition 
• GI bleeding 
• Renal toxicity 
• Inhibit bone healing? 

 



• Risk factors associated with GI bleed: 
• History of Peptic Ulcer Disease or Upper GI Bleed – risk ↑4–5x 

• Oral steroid – risk ↑4–5x 

• Age > 65 – risk ↑5–6x 

• High (>2x normal) dose – risk ↑10x 

• Anticoagulants – risk ↑10–15x 

• Good for: 
• Inflammatory component of pain, esp early  

• Multimodal therapy 

 

NSAIDs cont’d 



Nonopioids: antiepileptics 

• Example: gabapentin, pregabalin 

• Delivery: PO 

• MOA: structural analog of GABA 
• suppress neuronal 

hyperexcitability 

• Reduced neuronal influx Ca2+, 
reducing excitatory 
neurotransmitter release 

• Adverse effects: somnolence, 
dizziness, peripheral edema 



Antiepileptic, cont.  

• Good for  
• Neuropathic pain 

• Acute pain multimodal therapy 
• 2010 prospective randomized trial, which included pregabalin as part of a multimodal 

analgesia regimen, has shown a significant decrease in chronic pain at 6 months after 
Total Knee Arthroplasty.  

• Opioid sparing 

• Anxiolytic  

 
 

Perioperative oral pregabalin reduces chronic pain after  total knee arthroplasty: a prospective randomized, controlled trial. Anesth Analg 
2010;110(1):199-207. Buvanendran A, et al 

 



Nonopioids: local anesthetics 

• Examples: lidocaine, bupivacaine, Lidoderm 
patch, Capsaicin cream 

• Delivery: topical, SC, IV, perineural, epidural  

• MOA:  

• block Na channels, inhibit generation 
impulses by nerves 

• Deplete substance P in sensory nerve 
endings 

• Adverse events: local allergic reactions, 
arrhythmia, seizure, masking of clinical signs 



Local  



Comparison of Opioid vs. CPNB 
Mean Visual Analog Pain Scores 

Does Continuous Peripheral Nerve Block Provide Superior Pain Control to Opioids? A Meta-Analysis. Richman et al. Anesthesia and Analgesia Jan2006 



Nonopioids: NMDA receptor agonist 

• Examples: ketamine 

• Routes: IV, IM, PO 

• MOA:  
• NMDA antagonist  

• Interacts with μ and κ opioid 
receptors 

• NE uptake blocker 

• Muscarinic cholinergic antagonist 

• Adverse: “bad trip”, wide safety 
profile 



Ketamine, cont.  

• Anesthetic in doses >2mg/kg 

• Analgesic at 1-10mcg/kg/min 

• May decrease “wind up” at the spinal cord level and central 
sensitization 

• Role in patients with opioid tolerance and opioid hypersensitivity  



Opioids 

• Examples: morphine, hydromorphone, 
fentanyl, oxycodone, codeine, 
hydrocodone, methadone, tramadol(?) 

• Delivery: IV, IM, PO, mucosal, 
transdermal, intranasal, epidural 

• MOA: 
• Bind to opioid receptor in CNS to inhibit 

nociceptive input from periphery to spinal 
cord 

• Activate descending pathways that 
modulate transmission in spinal cord 

• Alter limbic system; modify sensory and 
affective pain aspects 

• Adverse events: sedation, confusion, 
respiratory depression, pruritus, nausea, 
constipation 

 



Opioids, cont. 

• Mainstay in trauma pain 

• Better when used as part of multimodal therapy 

• PCA when unable to take PO 
• Basal rate considered if opioid tolerant and in a monitored bed 

• Add long extended release if maxed out on immediate release and 
multimodal therapies 

 



Safety check for PCA 



Multimodal therapy 



Multimodal analgesia 



Acute pain in patient with chronic pain 



Managing pain in patients with  
chronic pain 
• If not opioid naïve, need to provide baseline opioid needs plus 

additional medication for new pain 

• Multimodal therapy 

• Work closely with outpatient prescriber of chronic regimen 

• Set boundaries and expectations 



Acute pain in patients on suboxone 

• Determine last dose and temporarily stop 

• Provide opioid agonist treatement 

• Will need higher doses of opioid as these patients are not naïve, and 
they still have antagonist on board 

• Monitor for over-sedation 72 hours after last dose of suboxone 

• Allow patient to experience mild-moderate opioid withdrawal for safe 
reintroduction of suboxone 



• 3047 adults patients admitted with acute trauma 

• 12 months post - 62.7% of patients reported injury-
related pain  

• Mean severity was 5.5/10 

• Pain at 3 months was predictive of both the 
presence and higher severity of pain at 12 months 

• More common in women and those who had 
untreated depression before injury 

• Lower pain severity was reported by patients with a 
college education and those with no previous 
functional limitations 

 
Prevalence of Pain in Patients 1 Year After Major Trauma (2008) Rivara et. al Arch 

Surg;143(3):282-287 

 

 

Prevalence of Pain after Major Trauma 



Factors associated with the development of persistent 
pain after Trauma 

 
• Younger age 
• Multiple surgeries 

• Length of sx 
• Type of sx  

• Poorly managed pain 
• Nerve injury 
• Duration of disability (time to 

return to work) 
• Psychological  -  anxiety, 

depression, stress, pain 
catastrophizing 

 
Macrae (2008), Keene et al (2011) , Sommer et al (2010) 

 



Concerns about opioid addiction 

• Cases where it does occur are usually 
in patients with previous substance 
abuse problems 

• Dependence-withdrawal symptoms 
upon discontinuation  

• Tolerance-physiologic response to 
fixed dose decreases over time 

• Pseudoaddiction-pattern of behavior 
that superficially resembles some 
behaviors of addiction  

• Addiction-neurobiological disease, 
inability to control use, compulsive 
use, continued use despite harm, 
craving 

 



Identify high risk patients 



Tapering down post injury 

• Set expectations: 
• You will not be pain free  

• The worst of the pain will be 
better in 2 weeks  

• Withdrawal symptoms 

• Timing: 
• The longer they’ve been on the 

slower the taper 

• Patient centered when they need 
less (day vs night) 

• Taper long acting first 

• Use pain scores at home to dose 
immediate release-most will 
auto taper 



Tapering protocols 

http://www.healthquality.va.gov/guidelines/Pain/cot/Opioid
TaperingFactSheet23May2013v1.pdf 






