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Objectives 
⦿ Recognize the medications used for Opioid Use Disorder (OUD) 
⦿ Briefly identify buprenorphine induction techniques in the hospital 

setting 
⦿ Understand the challenges of acute pain in patients with chronic 

pain or OUD 
⦿ Apply novel techniques to treat acute pain in patients with chronic 

pain or OUD 

3 



Assessment 
⦿ T/F: Patients admitted to the hospital withdrawing 

from opioids can be given methadone 
⦿ T/F: If a patient is on buprenorphine and scheduled for 

an elective surgery, the buprenorphine dose should be 
tapered down prior to surgery 

⦿ T/F: Multimodal therapy is the best treatment for acute 
pain regardless of history of OUD/SUD 
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MEDICATION ASSISTED 
TREATMENT (MAT) 



Medication Assisted Treatment (MAT)  
⦿ The use of medications along with counseling and behavioral therapies to 

treat substance use disorders 
⦿ Works by normalizing brain chemistry, blocking euphoric effects, relieving 

cravings, preventing withdrawal symptoms, and normalizing body 
function without the negative effects of the substance used  

⦿ Mainly used for treatment of OUD 
⦿ Helps sustain recovery and prevent/reduce opioid overdose 
⦿ Goal of MAT is full recovery  

6 Substance Abuse and Mental Health Services Administration. Medication-Assisted Treatment (MAT). 2021 



Medications Used for MAT 

7 

Naltrexone 

Methadone 

Buprenorphine  

Substance Abuse and Mental Health Services Administration. Medication-Assisted Treatment (MAT). 2021 



Naltrexone 
⦿ Opioid antagonist  
⦿ Binds and blocks opioid receptors 
⦿ Reduces and suppresses opioid cravings 
⦿ Blocks euphoric and sedative opioid effects 
⦿ No abuse potential  
⦿ ER intramuscular injection monthly approved for OUD 
⦿ Patients should wait at least 7 days after last short-acting opioid and 10-14 days 

for long-acting opioids before initiation  

⌾ Mainly used for short-acting opioids 
 

8 Substance Abuse and Mental Health Services Administration. Medication-Assisted Treatment (MAT). 2021 



Methadone 
⦿ Long-acting full opioid agonist 
⦿ Reduces opioid cravings and withdrawal and blocks opioid effects 
⦿ Disadvantages: 

⌾ Can only be dispensed for OUD at a SAMHSA-certified treatment 
program (OTP) 

⌾ Greater potential for abuse 
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Anderson TA, Quaye ANA, Ward EN, Wilens TE, Hilliard PE, Brummett CM. To Stop or Not, That Is the Question: Acute Pain 

Management for the Patient on Chronic Buprenorphine. Anesthesiology. 2017 Jun;126(6):1180-1186. doi: 

10.1097/ALN.0000000000001633. PMID: 28511196; PMCID: PMC7041233. 



Buprenorphine 
⦿ Partial mu-opioid receptor agonist 
⦿ Less likely to lead to respiratory depression and lower potential for abuse 

⌾ Some formulations have naloxone to decrease likelihood of diversion and 
misuse 

⦿ Broad interpatient half-life variability 
⦿ High affinity for, low intrinsic activity at, and slow dissociation from mu receptor  
⦿ Low doses will competitively displace traditional opioids from receptors 
⦿ Patients must abstain from opioid use for at least 12-24 hours and be in early 

stages of withdrawal 
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Anderson TA, Quaye ANA, Ward EN, Wilens TE, Hilliard PE, Brummett CM. To Stop or Not, That Is the Question: Acute Pain 

Management for the Patient on Chronic Buprenorphine. Anesthesiology. 2017 Jun;126(6):1180-1186. doi: 

10.1097/ALN.0000000000001633. PMID: 28511196; PMCID: PMC7041233. 



Hospital Initiation of Buprenorphine or Methadone 
⦿ Methadone and buprenorphine can be administered by non-waivered 

clinicians in ED and hospital settings under certain circumstances:  

⌾ For withdrawal management or maintenance pharmacotherapy as 
an adjunct to treatment for another condition 

⌾ To patients who have already been prescribed one of these 
medications before admission 

11 The American Society of Addiction Medicine National Practice Guidelines for the Treatment of Opioid Use Disorder (2020) 



Traditional Induction of Buprenorphine 
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Step 1 

Wait for 
withdrawal 

Step 2 

Initiate 4mg 
Suboxone  

Step 3 

Wait 1-2 
hours and 
re-dose 

Step 4 

Titrate and 
reassess 
daily  

Klein, A., Dakroub, A. University of Pittsburgh. Starting suboxone in the hospital made ridiculously simple 

(2020). 



Step 1: 
⦿ Wait for withdrawal symptoms 
⦿ COWS score > 8 
⦿ Usually 6-12 hours after last short-acting opioid 

13 
Klein, A., Dakroub, A. University of Pittsburgh. Starting suboxone in the hospital made ridiculously simple 

(2020). 



14 



Step 2: 
⦿ 4mg is the starting dose of Suboxone for most patients 
⦿ Consider starting at 2mg in cases with high risk of 

precipitating further withdrawal 

15 
Klein, A., Dakroub, A. University of Pittsburgh. Starting suboxone in the hospital made ridiculously simple 

(2020). 



Step 3: 
⦿ Monitor for further signs of withdrawal using COWS 
⦿ If first dose was tolerated without worsening 

withdrawal, repeat 4mg dose 

16 
Klein, A., Dakroub, A. University of Pittsburgh. Starting suboxone in the hospital made ridiculously simple 

(2020). 



Step 4: 
⦿ Titrate and reassess daily 
⦿ The following morning: 

⌾ Calculate total daily dose from the day before 
⌾ Add 4mg to total if symptoms of withdrawal 
⌾ Split total daily dose into twice daily dosing 

⦿ Reassess daily until good effect for 24 hours or if receiving 24mg 
daily 

17 
Klein, A., Dakroub, A. University of Pittsburgh. Starting suboxone in the hospital made ridiculously simple 

(2020). 



Buprenorphine Micro-Dosing  
⦿ Patients must abstain from opioid use before initiation of 

treatment, which brings challenges for patients 
⦿ Microdosing involves prescribing a small initial dose (0.5/0.125mg) 

with incremental increases in dose and frequency 
⦿ Induction takes 7-10 days 
⦿ Limited research available but provides promising results 
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Randhawa PA, Brar R, Nolan S. Buprenorphine-naloxone "microdosing": an alternative induction approach 

for the treatment of opioid use disorder in the wake of North America's increasingly potent illicit drug 

market. CMAJ. 2020;192(3):E73. doi:10.1503/cmaj.74018 



Buprenorphine Micro-Dosing Example 
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Day 1: 0.5mg once daily 

Day 2: 0.5mg twice daily 

Day 3: 1mg twice daily 

Day 4: 2mg twice daily 

Day 5: 3mg twice daily 

Day 6: 4mg twice daily 

Day 7: 12mg (stop other opioids) 

Randhawa PA, Brar R, Nolan S. Buprenorphine-naloxone "microdosing": an alternative induction approach 

for the treatment of opioid use disorder in the wake of North America's increasingly potent illicit drug 

market. CMAJ. 2020;192(3):E73. doi:10.1503/cmaj.74018 



Micro-Dosing Clinical Trial 
⦿ Protocol available comparing rapid micro-induction and standard induction of 

buprenorphine/naloxone fore treatment of OUD 
⦿ Randomized, open-label, two-arm, superiority, controlled trial  
⦿ 50 patients with OUD will be randomized at one Canadian hospital  
⦿ Primary outcome is completion of Suboxone induction with low levels of 

withdrawal  
⦿ Secondary outcomes are treatment retention, illicit drug use, self-reported drug use 

behavior, craving, pain, physical health, safety, and client satisfaction 
⦿ First randomized controlled trial to compare safety and efficacy of micro-dosing vs 

standard induction 

20 

Wong, J.S.H., Nikoo, M., Westenberg, J.N. et al. Comparing rapid micro-induction and standard induction of 

buprenorphine/naloxone for treatment of opioid use disorder: protocol for an open-label, parallel-group, superiority, 

randomized controlled trial. Addict Sci Clin Pract 16, 11 (2021). https://doi.org/10.1186/s13722-021-00220-2 



CHALLENGES OF ACUTE 
PAIN MANAGEMENT IN 
CHRONIC PAIN OR OUD 



Chronic Opioid Use 
⦿ Chronic opioid therapy has increased over the past few decades 
⦿ One study estimated ~3% of patients in primary care settings were 

receiving chronic opioid therapy for pain 
⦿ Patients are at risk for opioid dose escalation during each acute 

pain episode and to remain on higher opioid doses after pain 
subsides  

22 Carr, D., Coffa, D. UpToDate. Management of acute pain in the patients chronically using opioids for non-cancer pain (2021) 



Why does chronic opioid use create acute 
pain management challenges? 
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Psychosocial factors: 

• Evaluation and treatment 
occurring in an atmosphere of 
mutual distrust 

• Difficulty determining cause of 
pain 

• Clinician concern about OUD 

• Clinicians may be worried about 
overdose/addiction and undertreat 
pain 

Biological factors: 

• Altered pain perception or pain-
related behavior 

• Central sensitization, tolerance, 
and opioid-induced hyperalgesia 

Carr, D., Coffa, D. UpToDate. Management of acute pain in the patients chronically using opioids for non-cancer pain (2021) 



Differential Diagnosis  
⦿ Should consider the site and nature of pain 
⦿ Assessment of baseline pain intensity: 

⌾ Clinicians should explore how the patient’s acute pain compares to 
chronic pain 

⌾ Determine pain at rest/during activity on an average day 
⦿ Exacerbation of chronic pain: 

⌾ Waxing and waning is a natural course of many chronically painful 
conditions 

24 Carr, D., Coffa, D. UpToDate. Management of acute pain in the patients chronically using opioids for non-cancer pain (2021) 



ACUTE PAIN 
TREATMENT OPTIONS 
FOR PATIENTS ON MAT 



For Patients Taking Naltrexone 
⦿ ASAM 2020 recommendations state: 

⌾ Non-opioid management for acute unexpected pain 
⌾ Oral naltrexone should be discontinued 72 hours before 

surgery and ER injectable naltrexone 30 days before surgery 
⌾ High-potency full opioid agonists if necessary 

26 The American Society of Addiction Medicine National Practice Guidelines for the Treatment of Opioid Use Disorder (2020) 



For Patients Taking Methadone  
⦿ According to 2020 ASAM guidelines: 

⌾ Temporarily increasing the dose or frequency may be effective in treating pain 

⌾ Those with acute pain refractory to other treatments, adding a short-acting 
full agonist opioid to regular methadone dose can be considered  

⌾ Discontinuation prior to surgery is not required, if choosing to discontinue: 

• Discontinuation can occur on the day before or day of surgery 

• Methadone can be restarted when need for full opioid agonist analgesia 
has resolved 

27 The American Society of Addiction Medicine National Practice Guidelines for the Treatment of Opioid Use Disorder (2020) 
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Do we have to discontinue 
buprenorphine  in order to treat 
acute pain? 



For Patients Taking Buprenorphine 
⦿ According to 2020 ASAM guidelines: 

⌾ Increase dose by 20-25% and split into 3-4 doses  

⌾ Addition of short-acting full opioid agonist to the regular buprenorphine dose 

⌾ Discontinuing buprenorphine prior to surgery is not required 

⌾ Patients on buprenorphine with moderate to severe acute pain refractory to 
other treatments and require opioids may benefit from as needed doses of 
buprenorphine 

⌾ If full opioid agonist is needed, discontinuation of buprenorphine is not 
required 

29 The American Society of Addiction Medicine National Practice Guidelines for the Treatment of Opioid Use Disorder (2020) 



Elective Surgery Preoperatively: assess 
anticipated postop pain 
and opioid requirements 

Ask patient if he/she is 
still taking buprenorphine 
and establish total daily 
dose 

Ask patient if he/she is 
still taking buprenorphine 
and establish total daily 
dose 

- Anticipate patient’s 
opioid requirements will 
be similar to opioid-
tolerant or highly-
tolerant patient 

- Surgical team should 
ensure appropriate 
outpatient follow-up 
with buprenorphine 
provider 

- Consider adjuncts 
(NSAIDs, membrane 
stabilizers, APAP, local 
anesthetics, regional 
anesthetic techniques) 

- Cancel surgery– maybe better: 
postpone or schedule surgery such 
that the following requirements can 
be met 

- Patient should return to 
buprenorphine provider and be placed 
on short-acting opioid or be weaned 
off before surgery. A plan for follow-
up and reinstitution of therapy should 
be established 

- 0-4mg/day: stop x24 h before 
surgery 

- >4-8mg/day: stop x48 h before 
surgery 

- >8-12mg/day: stop x72 h before 
surgery  

- Surgical team should contact 
buprenorphine providers and confirm 
they are aware of surgery and have a 
plan to reinstitute therapy  

- Assess amount of time since last dose. 
If following dose/time intervals are 
met, treat with traditional opioids 
using opioid-tolerant dosing 

- 0-4mg/day: stop x24 h before surgery 
- >4-8mg/day: stop x48 h before 

surgery 
- >8-12mg/day: stop x72 h before 

surgery 
- >12: requires preop management plan 

with buprenorphine provider 

- Continue 
buprenorphine 

- Do NOT routinely 
prescribe 
supplemental 
opioids 

- Do NOT change 
buprenorphine dose 

- Consider adjuncts 
(NSAIDs, membrane 
stabilizers, APAP, 
local anesthetics, 
regional anesthetic 
techniques 

Moderate-Severe Pain Minimal-No Pain 

YES NO YES NO 

Anderson TA, Quaye ANA, Ward EN, Wilens TE, Hilliard PE, Brummett CM. 

To Stop or Not, That Is the Question: Acute Pain Management for the 

Patient on Chronic Buprenorphine. Anesthesiology. 2017 Jun;126(6):1180-

1186. doi: 10.1097/ALN.0000000000001633. PMID: 28511196; PMCID: 

PMC7041233. 



Urgent/Emergent  
Surgery 

Preoperatively: assess 
anticipated postop pain 
and opioid requirements 

Ask patient if he/she is 
still taking buprenorphine 

Ask patient if he/she is 
still taking buprenorphine 

- Anticipate 
patient’s 
course to be 
similar to 
tolerant 
patient 

- Surgeons 
should ensure 
appropriate 
outpatient 
follow-up 

- Discontinue buprenorphine 
- Start PCA – will likely require high doses; may require some 

continuous opioid infusion. However, would avoid high-
dose, continuous opioids and instead allow the patient to 
use PCA. Consult APS, PCA to be managed by Acute Pain 
Service (APS) 

- Patient should be in monitored setting with close nurse 
monitoring (ICU or monitored/moderate care setting) 

-   Duration of ICU/monitored setting time will vary 
-   APAP around the clock (ATC) 
-   Consider gabapentin or pregabalin 
- Regional anesthesia – consider continuous catheters  
- Maximize adjuncts (dexmedetomidine for ICU patients used 

according to ICU protocols, APAP ATC, consider gabapentin 
or pregabalin) 

- Continue traditional opioid therapy for postop pain after 
discharge. Coordinate follow-up with pain physician 
prescribing buprenorphine for eventual wean and 
reinstitution of buprenorphine therapy 

- Assess the amount of time 
since last buprenorphine 
dose 

- If >5 days off buprenorphine, 
treat with traditional opioids; 
may require tolerant or 
highly-tolerant doses 

- Surgeons should contact the 
physician prescribing 
buprenorphine and ensure 
that he/she is aware of 
surgery 

- After postop pain normalizes, 
the patient may work with 
his/her physician to 
reinstitute buprenorphine 
therapy  

- Surgeons should 
contact the 
physician prescribing 
buprenorphine and 
ensure he/she is 
aware of surgery 

- Continue 
buprenorphine for 
postop pain 

- Do NOT routinely 
prescribe 
supplemental 
opioids 

- Consider adjuncts 
(APAP/NSAIDs) 

Moderate-Severe Pain Minimal-No Pain 

YES NO YES NO 

Anderson TA, Quaye ANA, Ward EN, Wilens TE, Hilliard PE, Brummett CM. 

To Stop or Not, That Is the Question: Acute Pain Management for the 

Patient on Chronic Buprenorphine. Anesthesiology. 2017 Jun;126(6):1180-

1186. doi: 10.1097/ALN.0000000000001633. PMID: 28511196; PMCID: 

PMC7041233. 



For Patients Taking Buprenorphine 
⦿ Perioperative Pain and Addiction Interdisciplinary Network stated it is rarely 

appropriate to reduce the buprenorphine dose before surgery 

⌾ Suggest continuing buprenorphine and adding a full-agonist opioid 
postoperatively if pain is not well controlled, then consider decreasing the 
buprenorphine dose if pain persists 

⦿ Inadequate pain management is the main reason patients have buprenorphine 
discontinued 

⦿ Switching to a full agonist may help with analgesia, but does not address OUD 

32 

Anderson TA, Quaye ANA, Ward EN, Wilens TE, Hilliard PE, Brummett CM. To Stop or Not, That Is the Question: Acute Pain 

Management for the Patient on Chronic Buprenorphine. Anesthesiology. 2017 Jun;126(6):1180-1186. doi: 

10.1097/ALN.0000000000001633. PMID: 28511196; PMCID: PMC7041233. 



For Patients Taking Buprenorphine  
⦿ According to the University of Michigan Health System protocol, it may be 

appropriate to continue buprenorphine in patients undergoing surgeries where: 

⌾ Continuous regional anesthesia is used and is likely to minimize postoperative 
pain 

⌾ Only mild pain is expected after surgery 

⌾ For patients at high risk for relapse 
⦿ If continuing buprenorphine, it can be increased in patients not on maximum doses 

of 24-32mg orally daily 

33 

Anderson TA, Quaye ANA, Ward EN, Wilens TE, Hilliard PE, Brummett CM. To Stop or Not, That Is the Question: Acute Pain 

Management for the Patient on Chronic Buprenorphine. Anesthesiology. 2017 Jun;126(6):1180-1186. doi: 

10.1097/ALN.0000000000001633. PMID: 28511196; PMCID: PMC7041233. 



Retrospective Cohort Study 
⦿ 22 patients presenting for surgery and taking buprenorphine  
⦿ Half were maintained on buprenorphine and half had buprenorphine discontinued  
⦿ POD 1: pain control was similar in both groups 
⦿ The group with discontinued buprenorphine averaged 246mg morphine equivalent 

doses of opioids compared to 155mg in the group maintained on therapy 
⦿ Authors concluded buprenorphine can be continued perioperatively and can be 

given simultaneously with other opioids to treat acute pain 

34 

Anderson TA, Quaye ANA, Ward EN, Wilens TE, Hilliard PE, Brummett CM. To Stop or Not, That Is the Question: Acute Pain 

Management for the Patient on Chronic Buprenorphine. Anesthesiology. 2017 Jun;126(6):1180-1186. doi: 

10.1097/ALN.0000000000001633. PMID: 28511196; PMCID: PMC7041233. 



For Patients Taking Buprenorphine 
⦿ No clear agreement for perioperative management  

⌾ Lack of data and inconsistencies regarding buprenorphine 
pharmacokinetics 

⦿ Perioperative analgesia should include usage of regional and systemic 
opioid-sparing treatment when possible  

⦿ Multimodal analgesic combinations are associated with greater pain relief 
and decreased opioid use 

35 

Anderson TA, Quaye ANA, Ward EN, Wilens TE, Hilliard PE, Brummett CM. To Stop or Not, That Is the Question: Acute Pain 

Management for the Patient on Chronic Buprenorphine. Anesthesiology. 2017 Jun;126(6):1180-1186. doi: 

10.1097/ALN.0000000000001633. PMID: 28511196; PMCID: PMC7041233. 



For Patients Taking Buprenorphine 
⦿ Critical part of the protocol is early discussion with buprenorphine provider 

to ensure appropriate support 
⦿ Start pain management during preoperative assessment phase and utilize 

multidisciplinary approach  
⦿ Allow patients to be a part of their treatment plan 
⦿ Listen to patients concerns/fears surrounding surgery and recovery 
⦿ Include a plan for safe use if opioids are needed 
⦿ Treatment goals should include minimal opioid dose required 

36 

Anderson TA, Quaye ANA, Ward EN, Wilens TE, Hilliard PE, Brummett CM. To Stop or Not, That Is the Question: Acute Pain 

Management for the Patient on Chronic Buprenorphine. Anesthesiology. 2017 Jun;126(6):1180-1186. doi: 

10.1097/ALN.0000000000001633. PMID: 28511196; PMCID: PMC7041233. 
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Do we have to discontinue 
buprenorphine  in order to treat a 
patient’s acute pain? 



NOVEL NON-OPIOID 
TREATMENT OPTIONS 



Regional Anesthesia  
⦿ Regional anesthesia to block peripheral or central nerves is effective in 

reducing or eliminating the need for opioids  
⦿ Continuous infusions should be considered in those who require 

prolonged anesthesia, at risk of local anesthetic overdose, or where motor 
function needs to be preserved 

⦿ Additional benefits include reduction in hospital resource utilization, 
decreased risk of nausea/vomiting, faster return of bowel function, early 
discharge, and improved patient satisfaction  

39 



Epidural 
⦿ What is it:  

⌾ A catheter is placed into the spine to numb the area delivering local 
anesthetics, numbing the area affected 

⦿ Thoracic epidural analgesia (TEA) can be used for acute pain management  
⦿ Particularly useful after thoracic/upper abdominal surgery and rib 

fractures  
⦿ Use is warranted in predicted moderate-to-large thoracic or upper 

abdominal incision 

40 
Smith C. Manion, Timothy J. Brennan, Bruno Riou; Thoracic Epidural Analgesia and Acute Pain 

Management. Anesthesiology 2011; 115:181–188 doi: https://doi.org/10.1097/ALN.0b013e318220847c 

https://doi.org/10.1097/ALN.0b013e318220847c


Epidural Medications 

41 

Local anesthetics 
(LA) alone  

• Bupivacaine, 
levobupivacaine, 
ropivacaine 

• Limit opioid use 

Local anesthetics 
with opioids  

• Morphine, 
hydromorphone 

• Thought to 
provide 
synergistic effect 

Opioids alone 

• No evidence to 
support use 

Smith C. Manion, Timothy J. Brennan, Bruno Riou; Thoracic Epidural Analgesia and Acute Pain 

Management. Anesthesiology 2011; 115:181–188 doi: https://doi.org/10.1097/ALN.0b013e318220847c 

https://doi.org/10.1097/ALN.0b013e318220847c


Epidural Complications 
⦿ In 4,185 patients undergoing TEA, incidence of complications was 3.1%  

⌾ Unsuccessful catheter placement (1.1%) 

⌾ Dural puncture (0.7%) 

⌾ Postop radicular pain (0.2%) 

⌾ Peripheral nerve lesions (0.2%) 
⦿ The incidence of epidural hematoma is <1 in 150,000 patients  

⌾ Typically occurs in impaired coagulation 

42 
Smith C. Manion, Timothy J. Brennan, Bruno Riou; Thoracic Epidural Analgesia and Acute Pain 

Management. Anesthesiology 2011; 115:181–188 doi: https://doi.org/10.1097/ALN.0b013e318220847c 

https://doi.org/10.1097/ALN.0b013e318220847c


Epidural Literature 
⦿ “The comparative effects of postoperative analgesic therapies on 

pulmonary outcome” 
⦿ Cumulative meta-analysis of randomized, controlled trials  
⦿ 7 analgesic therapies included: epidural opioid, epidural LA, epidural opioid 

with LA, thoracic vs lumbar epidural opioid, intercostal nerve block, wound 
infiltration with LA, and intrapleural LA 

43 

Ballantyne JC, Carr DB, deFerranti S, Suarez T, Lau J, Chalmers TC, Angelillo IF, Mosteller 

F: The comparative effects of postoperative analgesic therapies on pulmonary outcome: 

Cumulative meta-analyses of randomized, controlled trials. Anesth Analg 1998; 86:598–612  



Epidural Literature 
⦿ Participants were postop patient who had either a thoracotomy, C-

section and lower abdominal, abdominal, upper abdominal, thoracotomy 
and upper abdominal, cholecystectomy, upper abdominal and hip, 
laparoscopic cholecystectomy, or coronary artery bypass graft  

⦿ Outcomes:  

⌾ No significant difference found in FEV1, FVC, or PEFR 

⌾ Incidence of atelectasis, infection, and other complications were 
significantly improved by epidural treatment 

44 

Ballantyne JC, Carr DB, deFerranti S, Suarez T, Lau J, Chalmers TC, Angelillo IF, Mosteller 

F: The comparative effects of postoperative analgesic therapies on pulmonary outcome: 

Cumulative meta-analyses of randomized, controlled trials. Anesth Analg 1998; 86:598–612  



Epidural Literature 
⦿ ”Effect of postoperative analgesia on major postoperative complications” 
⦿ Systemic update of evidence  
⦿ 18 meta-analyses, 10 systematic reviews, 8 randomized, controlled trials, and 2 

observational studies were reviewed  
⦿ Majority of evidence favors the ability of epidural analgesia to reduce postop 

cardiovascular and pulmonary complications only after major vascular surgery or in 
high-risk patients  

⦿ Medications used included APAP, NSAIDs, LA, glucocorticoids, and opioids 

⌾ LA recommended in open groin hernia repair, open abdominal hysterectomy, 
and thoracotomy  

45 
Liu SS, Wu CL: Effect of postoperative analgesia on major postoperative complications: A 

systematic update of the evidence. Anesth Analg 2007; 104:689–702  



Epidural Outcomes 
⦿ Epidural anesthesia reduces pulmonary morbidity, decreasing the 

incidence of atelectasis, pulmonary infections, hypoxemia, and overall 
pulmonary complications 

⦿ Epidural anesthesia decreased the duration of postoperative ileus 
compared to systemic opioids 

⦿ Overall better for patients at high risk for perioperative cardiac morbidity 
due to its activation of the sympathetic nervous system  

46 
Smith C. Manion, Timothy J. Brennan, Bruno Riou; Thoracic Epidural Analgesia and Acute Pain 

Management. Anesthesiology 2011; 115:181–188 doi: https://doi.org/10.1097/ALN.0b013e318220847c 

https://doi.org/10.1097/ALN.0b013e318220847c


Peripheral Nerve Catheter 
⦿ What is it: 

⌾ A catheter is placed into the affected limb and delivers local 
anesthetics to numb the area affected by the nerve  

⌾ Can be attached to an outpatient pump allowing the patient to 
be discharged and control doses as needed 

⦿ May reduce or eliminate the need for opioids 

47 
Ilfeld BM, Morey TE, Enneking FK. Continuous infraclavicular brachial plexus block for postoperative pain control at home: a 

randomized, double-blinded, placebo-controlled study. Anesthesiology. 2002 Jun;96(6):1297-304. doi: 10.1097/00000542-

200206000-00006. PMID: 12170039. 

 



Peripheral Nerve Catheter Literature 
⦿ “Continuous infraclavicular brachial plexus block for postoperative pain 

control at home” 
⦿ Randomized, double-blind, placebo-controlled trial looking at efficacy of 

patient-controlled regional anesthesia using an infraclavicular brachial 
plexus perineural catheter and portable infusion pump for those 
undergoing upper extremity orthopedic surgery 

⦿ Methods: preop patients (n=30) received infraclavicular nerve block and 
perineural catheter. Postop patients were discharged with pump 
delivering either 0.2% ropivacaine (n=15) or 0.9% saline (n=15) 
 

48 
Ilfeld BM, Morey TE, Enneking FK. Continuous infraclavicular brachial plexus block for postoperative pain control at home: a 

randomized, double-blinded, placebo-controlled study. Anesthesiology. 2002 Jun;96(6):1297-304. doi: 10.1097/00000542-

200206000-00006. PMID: 12170039. 

 



Peripheral Nerve Catheter Literature 
⦿ Daily endpoints were pain scores, narcotic use/side effects, sleep quality, 

satisfaction, and catheter/LA-related side effects 
⦿ Results: ropivacaine significantly reduced pain compared to saline (score 6.1 +/- 2.3 

for saline group and 2.5 +/- 1.6 for ropivacaine group; p<0.001). Sleep disturbances 
were 10-fold significantly greater for saline group. Overall satisfaction was greater 
in ropivacaine group. No catheter/LA-related side effects reported  

⦿ Conclusion: ropivacaine infusion using a portable pump and infraclavicular brachial 
plexus perineural catheter decreased pain, sleep disturbances, opioid use and side 
effects, and overall satisfaction 

49 
Ilfeld BM, Morey TE, Enneking FK. Continuous infraclavicular brachial plexus block for postoperative pain control at home: a 

randomized, double-blinded, placebo-controlled study. Anesthesiology. 2002 Jun;96(6):1297-304. doi: 10.1097/00000542-

200206000-00006. PMID: 12170039. 

 



Ketamine  
⦿ Front-runner treatment with NMDA-blocking ability in the perioperative 

period 

⌾ NMDA plays a role in central sensitization through the descending 
pathway which involves a nociceptive signal causing hyperexcitability 
that is believed to be involved in inducing pain 

⌾ Dampening of central sensitization has played a role in prevention 
and treatment of postop and chronic pain 
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Ketamine Literature 
⦿ Systematic review of IV ketamine for postop analgesia  
⦿ Included published studies from 1966-2010 including randomized, 

double-blind, placebo-controlled trials  
⦿ Excluded any that used any form of anesthesia  
⦿ 91 comparisons in 70 studies involving 4,710 patients (2,652 in ketamine 

groups and 2,049 in placebo groups) 
⦿ Reduction in total opioid consumption and an increase in time to first 

analgesic  

51 

Laskowski K, Stirling A, McKay WP, Lim HJ. A systematic review of intravenous ketamine for postoperative 

analgesia. Can J Anaesth. 2011 Oct;58(10):911-23. doi: 10.1007/s12630-011-9560-0. Epub 2011 Jul 20. PMID: 

21773855. 



Ketamine Literature 
⦿ Greatest efficacy was found for thoracic, upper abdominal, and major 

orthopedic surgical subgroups 
⦿ 25 out of 32 treatment groups experienced less pain than placebo groups  
⦿ Authors concluded IV ketamine is an effective adjunct for postop analgesia 

with the most benefit in painful procedures. The analgesic effect was 
independent of the type of intraoperative opioid administered, timing of 
administration of ketamine, and ketamine dose 
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NSAIDs 
⦿ Inhibit COX enzyme 

⌾ COX-1 inhibitors have more GI toxicity  

⌾ COX-2 inhibitors (-coxibs) have lower incidence of GI side effects but greater 
risk for cardiovascular events   

⦿ Reportedly decrease opioid consumption by 25-30%, provide superior analgesia 
when combined with opioids, and have been proposed as first line medications for 
mild-to-moderate pain 

⦿ American Society of Anesthesiologists (ASA)  guidelines on acute pain management 
recommend around-the-clock NSAIDs or APAP 
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Gabapentinoids 
⦿ Gabapentin and pregabalin  
⦿ Anticonvulsants, but also called neuromodulators for their ability to reduce 

neuronal excitability by inhibiting the alpha-2-gamma subunit of Ca-gated 
channels 

⦿ Clinical trials reported gabapentinoids decrease postop opioid use 
⦿ Commonly used in acute pain and are recommended by the American 

Pain Society even without an approved indication and lack of literature 
support 
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Gabapentinoids Literature 
⦿ Systematic review 
⦿ Included 22 trials representing 1,909 patients enrolled in randomized, 

controlled trials for perioperative gabapentinoid administration for postop 
pain relief 

⦿ Gabapentinoids had statistically significant opioid sparing effect, better 
pain relief, and reduction in opioid-related side effects 

⦿ Authors concluded gabapentinoids effectively reduced postop pain, opioid 
consumption, and opioid-related adverse effects after surgery 
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Alpha-2 Agonists 
⦿ Clonidine 

⌾ Recommends adding clonidine as an adjuvant for prolongation of analgesia 

⌾ Weigh risk vs benefit regarding side effects 

⌾ Meta-analysis reported that the addition of clonidine prolongs the duration of 
single-injection peripheral nerve blockade by approximately 2 hours, but is 
also associated with an increased risk of hypotension, syncope, and sedation 

⌾ Epidural administration may have potential benefit improving postoperative 
pain when given with local anesthetics , but lacks evidence  to recommend 
use 
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Alpha-2 Agonists 
⦿ Dexmedetomidine  

⌾ Highly selective 
⌾ Effective sedative and analgesic 
⌾ Recently studied as an additive for regional anesthesia  
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Dexmedetomidine Literature 
⦿ Meta-analysis investigating effectiveness of dexmedetomidine  
⦿ Methods: randomized trials investigating the addition of 

dexmedetomidine to LA compared with LA alone in BPB for upper 
extremity surgery. Sensory and motor block duration, onset times, 
duration of analgesia, analgesic consumption, pain severity, patient 
satisfaction, and dexmedetomidine-related side effects were analyzed 
using random-effects modeling  
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Dexmedetomidine Literature  
⦿ Results: 32 trials were identified and found dexmedetomidine prolonged 

sensory block, motor block, and analgesia duration, expedited onset for 
sensory and motor blocks, reduced postop oral morphine consumption by 
10.2mg, improved pain control, and enhanced satisfaction 

⌾ Also increased odds of bradycardia and hypotension 
⦿ Authors concluded that while there was prolongation of sensory block and 

improvement in onset and quality of the block, the benefits should be 
weighed against the risks of bradycardia and hypotension 
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Multimodal Therapy 
⦿ Concurrent use of primarily non-opioid analgesics  
⦿ Fundamental principle in acute pain management 
⦿ Utilizes medications that work through different mechanisms 
⦿ 2012 ASA task force on acute pain management suggests using 

multimodal treatment whenever possible 
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Summary 
⦿ Medications used for MAT therapy include naltrexone, methadone, and 

buprenorphine 
⦿ Buprenorphine therapy does not need to be discontinued to adequately manage 

acute pain 
⦿ Acute pain management in patients with OUD or chronic pain is challenging due to 

increased opioid tolerance, changes in pain sensitivity, and a number of 
psychosocial and biological factors 

⦿ The goal should be to always use the lowest effective dose when treating with 
opioid analgesics 

⦿ Patients should be treated with multimodal therapy whenever possible 

 
61 



Assessment 
⦿ T/F: Patients admitted to the hospital withdrawing 

from opioids can be given methadone 
⦿ T/F: If a patient is on buprenorphine and scheduled for 

an elective surgery, the buprenorphine dose should be 
tapered down prior to surgery 

⦿ T/F: Multimodal therapy is the best treatment for acute 
pain regardless of history of OUD/SUD 
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