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Disclosures

• Trauma hurts but with a solid plan we can reduce the pain.
• Nothing financial to see here



Objectives

• Identify negative consequences associated with current treatment 
modalities.
• Identify common types of surgical trauma and examine analgesic 

strategies
• Identify and discuss techniques to reduce opioid usage and improve 

patient outcomes in a variety of practice settings.





Opportunities for Intervention



Where We’ve Come From……

Litvak KM, McEvoy GK. Ketorolac, an injectable nonnarcotic 
analgesic. Clin Pharm. 1990 Dec;9(12):921-35. PMID: 2292174.

Ketorolac, an injectable nonnarcotic analgesic



The Middle Ages….Multimodal Analgesia



Analgesia Today

• Multimodal Approach
• Incorporate Regional Anesthesia
• Addition of ERAS Guidance
• Standardized Treatments
• Skills matter more than titles
• GOAL=Optimal Post-Operative Pain Management



Management of Acute Pain in Trauma

• Resuscitation Vs Analgesia-Lets Do Both
• It Takes a Village
• What is Oligoanalgesia?
• Potential Barriers

• Hemodynamic Instability
• Respiratory Depression
• Airway Compromise



Use of Opioids
• Systemic Opioids
• Timing
• Barriers
• Adverse Effects
• Nausea and vomiting
• Delirium
• Vasodilation and hypotension (especially in hypovolemia)
• Respiratory depression
• Pruritus
• Immunosuppression
• Increased staffing requirements to monitor the patient 
• Increased length of stay in emergency department or recovery room



Are Opioids Superior?



Other Opioid Effects (That we don’t talk about)



Urgent Vs Emergent Management

• Acuity 
• Time
• Planning
• Increased Risk



Injury Based Analgesic Approach

• Orthopedic
• Thoraco-Abdominal
• Soft Tissue



Orthopedic Trauma
• Radius/Humerus
• Femur/Tibia
• Ribs
• Pelvic
• Amputations



Radius Fractures





Rib Fractures



Pelvic Fractures



Amputations



Thoraco-Abdominal Trauma

• Thoracic
• Pulmonary
• Vascular

• Abdominal



Thoracic
• Epidural
• Regional
• Erector Spinae
• Transversus Abdominis Plane



Abdominal
• Epidural
• Regional
• Transversus Abdominis Plane
• Quadratus Lumborum



Soft Tissue

• Crush Injuries
• Cold Injuries
• Burns
• Lacerations
• Degloving



Oral Medications

• Acetaminophen
• Gabapentin
• Robaxin
• Celebrex
• Tramadol
• Lidocaine (Transdermal)



Acetaminophen

• Acetaminophen 1000 mg PO every 6 hours.
• Do not exceed 4000 mg every 24 hours.
• If <50 kg: 75 mg/kg/day max dose, divided in 4 doses.
• Liver disease patients

• MELD <15, Child class A or B – standard acetaminophen regimen
• MELD >15, Child C – Begin normal regimen. Check serum acetaminophen level 3 hours 

after 3rd Adjust acetaminophen dosage as indicated. Target level <30.
• Limit IV route x 24 hours unless specific indication exists



Gabapentin

• Gabapentin 300 mg PO every 8 hours thereafter
• Consider continuing pregabalin for certain indications:

• Neuropathic pain responsive to pregabalin
• Strongly consider in spinal cord injury patients.

• Titrate gabapentin higher as indicated for uncontrolled pain. Max dose 1200 
mg every 8 hours.
• Gabapentin in setting of renal failure:

• eGFR <30 mL/min start 200 mg once daily, max dose 700 mg once daily



Methocarbamol 

• Methocarbamol 500-750mg per dose
• Consider a maximum dose of 3-6gm daily in divided doses.
• Available IV if PO unavailable



Tramadol

• Tramadol 50 or 100 mg PO every 6 hours (for eGFR <30 mL/min, 50 
mg PO every 6 hours)
• Contraindications
• History of seizures
• Monoamine oxidase inhibitor (MAOI) use
• Selective serotonin reuptake inhibitor (SSRI) use (relative contraindication)



Lidocaine (Transdermal)

• Lidoderm 5% topical Patch, Apply for 12 hours on, then 12 hours off 
daily
• Apply up to 3 patches in 24 hours



Intravenous Medications

• Ketamine
• Magnesium
• Dexmedetomidine
• Acetaminophen
• Ketorolac
• Lidocaine
• Dexamethasone



Ketamine
• Sub Disassociative Dose Ketamine
• 0.2-0.5mg/kg Initial Dosing
• 0.1-0.2mg/kg/hr

• Head Trauma
• Less Hemodynamic Consequences
• Emergence Delirium



Magnesium

• 50 mg/kg over 15 minutes 
• Then 15 mg/kg/hr

• Other studies suggest 10mg/kg/hr
• Concern over prolonged relaxation

• Reversal considerations



Dexmedetomidine
• Loading Dose 0.5-1mcg/kg
• Infusion 0.2-0.7mcg/kg/hr



Acetaminophen



Ketorolac

• Ketorolac 30 mg IV once
• Hold in all patients if eGFR <30 mL/min.
• Hold in patients with a traumatic brain injury (TBI) unless cleared by 

Neurosurgery.
• May administer IM if IV route unavailable.



Lidocaine

• Initial bolus dose of lidocaine 1.5 mg/kg body weight followed by an 
infusion run at 2 mg/minute
• Consider continuing infusion post operatively



Dexamethasone

• Dosing Variation
• 4-16mg 
• Consider Reduction in brittle diabetics
• ?Role of wound healing



Neuraxial



Regional Anesthesia



Where Regional Isn’t an Option

• Practice Restriction
• Financial and Logistical Barriers



Practice Considerations

• Schedule
• Cost Vs. Benefit
• Availability of Supplies and Equipment
• Overcoming myths, dogma and tradition
• TIME



Identification of Complications

• Compartment Syndrome
• Constipation
• Prolonged Sedation



Compartment Syndrome



Constipation

• Bowel Regimen
• Docusate 100 mg PO every 12 hours
• Senna 2 mg PO every 12 hours
• Polyethylene glycol 3350 17 g PO every 12 hours
• Bisacodyl suppository 10 mg rectally daily PRN for no bowel movement



Prolonged Sedation

• Multimodal Analgesia
• Triggering Medications
• Post-Operative Monitoring



Sample Analgesia Orders

• Pre-Operative
• Post-Operative



Pre-Operative Orders



Post-Operative Orders
• Multimodal Regimen to be Ordered Upon Admission for Background Pain:
• Acetaminophen 1000 PO every 6 hours.

• IV formulation should be used in patients in bowel discontinuity or who are not tolerating PO intake
• Naproxen 500 mg PO every 12 hours (contraindicated in patients with eGFR <30 

mL/min)
• Gabapentin 300 mg PO every 8 hours (200 mg once daily for eGFR <30 mL/min)
• Lidoderm 5% topical Patch, Apply for 12 hours on, then 12 hours off daily

• As Needed Opioids to be Ordered Upon Admission for Breakthrough Pain:
• For Moderate pain (pain score 4-6):
• Tramadol 50 mg tab PO q 6 hours PRN pain score 4-6, or
• Oxycodone (immediate-release) 5 mg tab PO q 4 hours PRN pain score 4-6
• For Severe pain (pain score 7-10):
• Tramadol 100 mg tab PO q 6 hours PRN pain score 4-6, or

• Oxycodone (immediate-release) 10 mg PO q 4 hours PRN pain score 7-10



• For Severe pain (pain score 7-10) and NOT responding to oral therapy:
• Re-assess patient for potential missed injury or impending complication 

(e.g. compartment syndrome of an extremity)
• Consider:

• Ketamine IV drip
• Dose: initial bolus of 0.1 to 0.5 mg/kg, followed by 0.1 to 0.25 mg/kg/hr continuous infusion.

• Lidocaine IV drip
• Dose: 20 mcg/kg/min – no titration
• Cirrhosis is not a contraindication; use with caution.
• Contraindication: heart failure with EF < 20%.

• Scheduled opioids:
• Methadone 5 mg PO q 8 hours
• Oxycodone Extended Release 10 mg PO q 12 hours

• Must be swallowed; cannot be crushed and maintained the sustained release properties.
• One-time rescue medications:

• HYDROmorphone 0.5 mg IV q 4 hours PRN severe pain
• Fentanyl 50 mcg IV q 1 hour PRN severe pain 



Post Operative Management Strategies

• Pumps
• Pain Rounds
• PO Regimen



Questions?

bgcornelius@txwes.edu

mailto:bgcornelius@txwes.edu

