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Learning Objectives
§Review non-opioid alternatives for acute pain management in the 

perioperative setting
§ Identify strategies for perioperative management of patients on opioid use 

disorder medications
§Review challenges for acute pain management in COVID-19 patients
§Discuss PROs and CONs for peripheral nerve blocks as anesthetic technique 

in COVID-19 patients













Opioid Epidemic – Causes?

§Overprescribing after surgery

§Pharmaceutical industry (extended release oxycodone)

§JCAHO (pain 5th vital sign)

§Patient factors (e.g., depression)

Kim N et al. J Bone Joint Surg Am 2016;98:1-9
Carroll I et al. Anesth Analg 2012;115:694-702 
Joint Commission on Accreditation of Healthcare Organizations. Jt Comm Perspect. 1999;19:6–8.



Experts Recommendation to Manage Postsurgical Pain: 



Multimodal Analgesia



Multimodal Analgesia

OVERALL GOAL:

Minimizing/Sparing 
Opioids



Multimodal Analgesia

OVERALL GOAL:

Minimizing/Sparing 
Opioids

While avoiding significant additional side effects



What tools do we have available?

What is the best timing for administration pre/intra/post?

Are certain surgeries more susceptible to certain treatments ?

Multimodal Analgesia



Preoperative “Preemptive” Therapeutics



Nir RR et al. Eur J Pain 2016;20:1025-43

511 articles screened

39 articles included

Data from 3172 patients



Nir RR et al. Eur J Pain 2016;20:1025-43

All NSAIDS – Postop Opioid Consumption



Nir RR et al. Eur J Pain 2016;20:1025-43

COX-2 Inhibitors – Postop Opioid Consumption



NSAIDs – Bleeding Risk

Relative Risk by NSAID

• Celecoxib 1.42
• Ibuprofen 2.69
• Diclofenac 3.89
• Meloxicam 4.15
• Naproxen 5.63
• Piroxicam 9.93
• Ketorolac 14.54



Are NSAIDS Safe in COVID-19 Patients?

Herzberg DL et al. Reg Anesth Pain Med 2020; epub ahead of print



Are NSAIDS Safe in COVID-19 Patients?

§SARS corona virus-2 infects 
cells by binding to ACE-2 
(common in cardiovascular, 
GI and renal system)

§ Ibuprofen could increase 
levels of cellular expressed  
ACE-2 and result in more 
severe disease 

Herzberg DL et al. Reg Anesth Pain Med 2020; epub ahead of print



Are NSAIDS Safe in COVID-19 Patients?

March11,2020



Are NSAIDS Safe in COVID-19 Patients?

Qiao W et al. Cardiology 2015;131:97-106 



Are NSAIDS Safe in COVID-19 Patients?

Qiao W et al. Cardiology 2015;131:97-106 

- Ratio ACE: ACE 2 was raised in diabetic rats

- This was reversed by Ibuprofen

- Ibuprofen relatively raised ACE-2



Are NSAIDS Safe in COVID-19 Patients?



Are NSAIDS Safe in COVID-19 Patients?



Are NSAIDS Safe in COVID-19 Patients?



Are NSAIDs Safe in COVID-19 Patients?

“At present there is no evidence of severe 
adverse events, acute healthcare utilization, long-
term survival, or quality of life in patients with 
COVID-19, as a result of the use of NSAIDs”  



Are NSAIDs Safe in COVID-19 Patients?

South Korea’s National Database COVID-19
Hospitalized patients: 1824

NSAIDs Users: 354



Are NSAIDs Safe in COVID-19 Patients?

“NSAIDs use was associated with increased 
risk of the primary composite outcome.”

(in-hospital death, ICU admission, ventilator 
use, sepsis)



Are NSAIDs Safe in COVID-19 Patients?

My opinion:



Arumugam S et al. J Pain Res 2016;9:631-40

Anticonvulsant

Mechanism of action: unknown



Arumugam S et al. J Pain Res 2016;9:631-40

812 Articles screened

17 RCTs selected 

1791 patients



Arumugam S et al. J Pain Res 2016;9:631-40

Opioid Consumption



Arumugam S et al. J Pain Res 2016;9:631-40

Type of Surgery



Arumugam S et al. J Pain Res 2016;9:631-40

Dose



Arumugam S et al. J Pain Res 2016;9:631-40

Secondary Outcomes/Side Effects:

Significant increase in somnolence

No impact on nausea/vomiting 



Arumugam S et al. J Pain Res 2016;9:631-40

Somnolence



Verret M et al. Anesthesiology 2020;133:265-79



Verret M et al. Anesthesiology 2020;133:265-79

“Conclusion: No clinically significant analgesic 
effect for the perioperative use of 
gabapentinoids was observed”



“Uber meta-analysis”

-6795 articles screened
- 281 RCTs selected

- 24682 patients

Verret M et al. Anesthesiology 2020;133:265-79



Verret M et al. Anesthesiology 2020;133:265-79

Risk of Bias:

High: 27% of trials

Low: 11% of trials

Unclear: 62% of trials



Verret M et al. Anesthesiology 2020;133:265-79

Gabapentin – Pregabalin:

Gabapentin: 52% of trials

Pregabalin: 43% of trials

Both: 5% of trials



Verret M et al. Anesthesiology 2020;133:265-79

Gabapentin – Pregabalin:

Gabapentin: 52% of trials

Pregabalin: 43% of trials

Both: 5% of trials

No stratification by type of surgery



Verret M et al. Anesthesiology 2020;133:265-79

Primary Outcome – Pain Intensity:

“A slightly lower pain intensity was observed at 
6, 12, 24, and 48h with gabapentinoids 

administration…”

Not clinically significant – below 10 points out of 
a 100 on VAS scale



Verret M et al. Anesthesiology 2020;133:265-79

Secondary Outcome – Opioids Administered:

“The amount of opioids administered at 24h was 
slightly lower with the use of gabapentinoids”



Verret M et al. Anesthesiology 2020;133:265-79

Secondary Outcome – Opioids Administered:

“The amount of opioids administered at 24h was 
slightly lower with the use of gabapentinoids”

MME: 25.3 mg vs 38.7mg



Verret M et al. Anesthesiology 2020;133:265-79

Secondary Outcome – Opioids Administered:

“The amount of opioids administered at 24h was 
slightly lower with the use of gabapentinoids”

MME: 25.3 mg vs 38.7mg

35% lower – “not clinically significant”



Nir RR et al. Eur J Pain 2016;20:1025-43

Preoperative “Preemptive” Meds
Summary:

Preop. Cox-2 Inhibitors

Preop. Gabapentin

Acetaminophen PO

Other NSAIDS

Preop. Opioids 

+ + +

-

+ + 

-

Arumugam S et al. J Pain Res 2016;9:631-40

+ 



Intra/Post-operative Therapeutics



Anesthesiology 2017; 126:00-00



Anesthesiology 2017; 126:00-00

Mechanism :

• Effects are observed with infusion rates 
that mimic the plasma concentration 
obtained with epidural administration

• Clinical effects exceed the duration of the 
infusion by over 8h (5.5 times the half-life

• Likely not primarily Na channel blockade

• Attenuation of portions of the pro-
inflammatory system (pain, ileus)

• Opioid sparing



Open Abdominal 

Lap. Abdominal

Prostate, Breast

Multilevel Spine 

Hip, Cardiac

Type of Surgery:

+ + +

+ + 

+ + 

-

+ + +

Anesthesiology 2017; 126:00-00



Anesthesiology 2017; 126:00-00

Typical Lidocaine Infusion Protocol



Anesthesiology 2017; 126:00-00

Typical Lidocaine Infusion Protocol
2/3 of studies with the strongest support stopped the infusion at the 

end of surgery or in the PACU



Laskovski K et al. Can J Anesth 2011;58:911-23

2257 articles reviewed

70 RCTs included

4701 patients



Laskovski K et al. Can J Anesth 2011;58:911-23

• NMDA receptor agonist

• Duration: 15 min (rapid redistribution) 



Laskovski K et al. Can J Anesth 2011;58:911-23

Opioid 
Consumption



Laskovski K et al. Can J Anesth 2011;58:911-23

Upper Abdominal 

Thoracic

Major Orthopedic

Lower Abdominal

Head/Neck, Dental Tonsillectomy

Type of Surgery:

+ + +

+ + 

+ + 

-

+ + +



Laskovski K et al. Can J Anesth 2011;58:911-23

Side Effects



Small Dose Ketamine – Typical Regiment:

Bolus after induction: 0.25 mg/kg 

Cont. infusion: 0.25 mg/kg/h

Continue in PACU/ICU

Wean over 48h



Blaudszun et al. Anesthesiology 2012;116:1312-22  

159 article reviewed

30 RCTs included

1792 patients 



Blaudszun et al. Anesthesiology 2012;116:1312-22  

Pain Scores



Blaudszun et al. Anesthesiology 2012;116:1312-22  

Morphine Sparing



Blaudszun et al. Anesthesiology 2012;116:1312-22  

Hemodynamic Side Effects



Blaudszun et al. Anesthesiology 2012;116:1312-22  

Hemodynamic Side Effects



Local Anesthetics



Local Anesthetics: 

Neuraxial Techniques

Peripheral Nerve Blocks

Infiltration Techniques



Continuous Epidural:

“Gold standard” for thoracotomy

Open laparotomy?



Continuous Epidural:

Disadvantages:

§Technical challenging (THORACIC)

§High failure rate

§Labor intensive

§Hemodynamic changes (goal directed fluid therapy) 



Continuous Peripheral Nerve Block:

“Gold standard” for major orthopedics

“Gold standard” for amputations



Continuous Peripheral Nerve Block:

Advantages:

§Tailored to 1 extremity

§High success rate

§No hemodynamic changes 

§Home discharge possible



Continuous Peripheral Nerve Block:

Disadvantages:

§Requires experience with technique

§Until recently limited to extremity surgeries



New Nerve Block Techniques:

Abdominal Wall and Chest Wall: 

§Transverse abdominus plane (TAP) block 

§Pectoralis (PEC) blocks 



TAP BLOCK



PEC BLOCK



Regional or General Anesthesia in COVID-19 Patients? 

Chen X et al. Anesthesiology 
2020;132(6):1307-1316



Regional or General Anesthesia in COVID-19 Patients? 

Chen X et al. Anesthesiology 
2020;132(6):1307-1316

Psychologic Preparation 
and Self Encouragement



Regional or General Anesthesia in COVID-19 Patients? 

Chen X et al. Anesthesiology 
2020;132(6):1307-1316

“General anesthesia is recommended for patients with suspected or confirmed 
COVID-19 to reduce the risk of patients coughing and bucking, which can 

generate airborne materials and droplets”   



Regional or General Anesthesia in COVID-19 Patients? 

Chen X et al. Anesthesiology 
2020;132(6):1307-1316

“Spinal anesthesia is still recommended as the primary choice for anesthesia 
for cesarean delivery in a mother with COVID-19”



Singleton MN, Soffin EM. Reg Anesth Pain Med 2020; epub ahead of print

Regional or General Anesthesia in COVID-19 Patients? 



Regional or General Anesthesia in COVID-19 Patients? 

PRO-Regional

§Avoidance of Intubation (aerosol)

§Benefits of regional anesthesia (L&D, hip)

§Potentially resource preserving

CON-Regional

§Coagulopathy

§Higher failure rate (due to PPE)?

§Conversion to GA

§Respiratory compromise (phrenic nerve)

§Other aerosol generating events (cough)?

Singleton MN, Soffin EM. Reg Anesth Pain Med 2020; epub ahead of print



General or Regional Anesthesia in COVID-19 Patients? 

Ashokka B et al. Reg Anesth Pain Med 2020;45:536-43



General or Regional Anesthesia in COVID-19 Patients? 

Ashokka B et al. Reg Anesth Pain Med 2020;45:536-43



Regional or General Anesthesia in COVID-19 Patients? 

Chen X et al. Anesthesiology 
2020;132(6):1307-1316

- There are no data suggesting that one technique is superior to the other in the 
COVID-19 population

- Decision regarding anesthetic technique should be case by case and take into 
consideration:

- Current disease state (respiratory, coagulation, hemodynamics, organ failure)
- ”Sedation obstacles” (e.g., OSA)

- Type and duration of planned surgery
- Respiratory or hemodynamic impact of regional technique



Adjuvant Therapy

• Music Therapy

• Acupuncture



Adjuvant Therapy

• Music Therapy

• Acupuncture

Mixed evidence

No harm!



Hole J et al. Lancet 2015;386:1659-71 



Hole J et al. Lancet 2015;386:1659-71 



Music Therapy







Young-Hun Cho, MS et al. Pain Practice 2014;201:279-91 

1515 Publications

5 RCTs selected (3 from same author)

480 patients



Young-Hun Cho, MS et al. Pain Practice 2014;201:279-91 

Pain Scores



Young-Hun Cho, MS et al. Pain Practice 2014;201:279-91 

Opioid Sparing



Is there a “GOOD” Opioid?



• Developed in Germany between 1937-1939
• Synthetic opioid
• Targets the NMDA receptor in addition to the μ-receptor 
• Long half-life 15-60h, mean 22h (CYP3A4, CYP2B6, CYP2D6)



Murphy GS et al. Anesthesiology 2015;122:1112-22

N = 156, scheduled for cardiac surgery

Randomized to either receive 0.3mg/kg methadone or 
fentanyl 12 mcg/kg

Half of dose at induction, other half infused over next 2h



Murphy GS et al. Anesthesiology 2015;122:1112-22



Murphy GS et al. Anesthesiology 2015;122:1112-22



Murphy GS et al. Anesthesiology 2015;122:1112-22



Methadone – Risks:

• Cardiac arrhythmias – QT prolongation

• 2011: 26% of all opioid related deaths in the US
22600649



Perioperative Management of Opioid Use 
Disorder Medications



Jonan AB et al. Pain Physician 2018;21:E1-E12



Jonan AB et al. Pain Physician 2018;21:E1-E12



- Patients presenting for elective highly 
invasive surgery for which regional 
techniques can NOT be utilized 
(e.g., complex spinal fusion) AND being 
treated with HIGH 
dose buprenorphine/naloxone (8/2 and 
12/3) should be postponed and referred to 
a pain clinic for suboxone weaning.

- Patients presenting for elective 
minimal/moderate invasive surgery for 
which multimodal analgesia (including 
regional techniques) can be utilized (e.g., 
TKA) AND being treated with small to 
moderate doses 
of buprenorphine/naloxone (2/0.5 and 4/1) 
are ok to proceed.



Setting Expectations:

Starts with preoperative visit

Involve pain service early

Continue home meds/ add IR meds

Periop. period NOT the right time to wean chronic meds




