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Abstract: The prevalence of patients on buprenorphine therapy presenting for elective surgery has
increased. Buprenorphine is a widely used medication for management of patients with chronic
pain. It is also used for maintenance therapy for patients with a history of opioid use disorder
(OUD). Due to lack of standardized protocol for managing patients on buprenorphine peri-
operatively, we performed a retrospective analysis to compare pain score outcomes and post-
operative opiate requirements between patients who continued versus discontinued
buprenorphine. We identified 35 patients, 11 continued buprenorphine and 24 discontinued
buprenorphine. The average Post-Anesthesia Care Unit (PACU) pain score was 7.54 for those who
discontinued pre-operative buprenorphine and 5.59 for those who continued (P value 0.0339). The
average post-operative Morphine Milligram Equivalent (MME) use was 86.13 for those who
continued pre-operative buprenorphine and was 107.70 for those who discontinued buprenorphine
(P value 0.6439). The results from our study correlate with several previous studies which showed
lower PACU pain scores in patients who continued buprenorphine. There is a benefit of decreased
pain post-operatively when pre-operative buprenorphine is continued and having a decrease in
relapse in those with a history of OUD.
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1. Introduction

Opioid use disorder (OUD), a chronic neurobehavioral syndrome that causes a desire to misuse
opioids despite the associated physical, emotional, and social impairment has caused a significant
rise in opioid-related deaths within the last two decades [1]. Many of these individuals concurrently
suffer from chronic pain. Issues attributed to undertreatment of chronic pain has led to an increase
in the use of opioids and subsequently deaths from overdose. In 2016, it was estimated that 50 million
adults in the United States were diagnosed with chronic pain syndrome [2]. Patients recovering from
OUD often require a combination of pharmacologic and non-pharmacologic therapies to remain in
remission. Therefore, the prevalence of patients on buprenorphine therapy presenting for elective
surgery has been steadily increasing [3]. There are a several options for pharmacologic agents that
can be prescribed to prevent relapse. Of the available medication options, buprenorphine is
commonly prescribed. Buprenorphine is a partial agonist of the mu opioid receptor with high
receptor affinity [4]. Its partial agonism makes its safer than a full agonist in the event the patient
abuses or overdoses on the medication. This is due to a ceiling effect on adverse side effects such,
most importantly respiratory depression, in the event of an overdose. Additionally, its long duration
of action makes it a suitable medication for treating OUD as it requires less frequent dosing and
improves medication compliance. Buprenorphine is available in several formulations including
tablets, sublingual films, transdermal patches and an extended-release, once-monthly subcutaneous
injection allowing patients to choose an option that best fits their lifestyle. Sublingual film and tablets
are the most widely used forms. Dosing starts at 2 to 4 mg per day and can be titrated up to 24 mg
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per day. Due to its long duration of action and relative safety profile, buprenorphine is also used for
management of chronic pain in those who are not controlled with short acting opiates.

In the past, acute management of these medications, even in the acute setting, was often deferred
to pain management subspecialists. Furthermore, chronic maintenance therapy is prescribed and
monitored by pain management physicians. However, due to the increasing prevalence of OUD and
patients on buprenorphine therapy presenting for surgery, all anesthesiologists should be prepared
to manage these medications in the perioperative period. This includes preoperative buprenorphine
dose management followed by intraoperative and postoperative pain control. When optimizing these
patients preoperatively, there is currently no universal standard on how to adjust buprenorphine
dosing in the days or weeks leading up to scheduled elective surgery. There are several approaches
that are currently utilized amongst different institutions: buprenorphine can be continued at full dose
leading up surgery, tapered to a lower dose over days leasing up surgery or discontinued prior to
surgery [4]. Among these options, further investigation is needed to determine which one provides
superior pain control post-operatively in this complex patient population. Discontinuing
buprenorphine in the perioperative period increases the chance for relapse postoperatively in those
with a history of OUD [5]. This risk of relapse should be seriously considered prior to discontinuing
therapy for any patient who is in remission using buprenorphine. An additional consideration when
discontinuing buprenorphine is that a short acting opiate will need to be prescribed to bridge between
time of discontinuation to day of surgery. Inadequate dosing of this short-term medication can lead
to potentially harmful consequences including opiate withdrawal symptoms or undertreatment of
pain. Both of which can increase the chance of relapse and patients who are tapered from their
maintenance dose require close monitoring during that time period.

In recent years at our institution, we have seen an increasing number of patients presenting for
surgery while on buprenorphine therapy. There has not been a standardized plan for managing these
patients peri-operatively. This led us to perform a retrospective analysis to compare pain score
outcomes and post-operative opiate requirements between patients who continued buprenorphine
versus patients who discontinued buprenorphine. We hypothesize that patients who continue
buprenorphine perioperatively will have improved PACU pain scores and lower post operative
MME use compared to patients who had therapy discontinued.

2. Materials and Methods

We received institutional review board approval to perform an electronic medical record
analysis of patients on buprenorphine that were planned for elective surgery who presented to the
institution’s pre-operative services for optimization from April 2017 to June 2022. Those on
buprenorphine transdermal patch were excluded due to the difference in dosing. We identified 35
patients from April 2017 to June 2022 who had elective surgery while on buprenorphine peri-
operatively. Of these patients, 11 continued their full dose of buprenorphine and 24 discontinued
buprenorphine. Even though these patients had surgery at our institution, many of them went to
outside chronic pain physicians who managed their buprenorphine therapy. As a result, the decision
to either continue or discontinue therapy was made by their outside physician and not by our pain
or peri-operative physicians.

For each patient, the type of surgery was recorded. Surgeries were grouped into one of the
following categories: Urology/Gynecology, General, Orthopedics (including spine), Neurosurgery or
Thoracic. There were not any obstetric patients. The pre-operative dose of buprenorphine was
recorded for each patient. The primary outcome measure was the variation in pain scores per patient
via self-reported numerical pain rating scale of 0/10 to 10/10 pain, post-operatively. The pre-operative
pain score was documented the day of the procedure and post-operative pain scores were collected
every hour post-procedure by PACU nursing and were averaged. The secondary outcome measures
included 48-hr post-operative MME non-buprenorphine opioid use. This was identified by
calculating administered opioid medications charted in the EMR.
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The mean, standard deviation and standard error of the mean were performed for the average
PACU pain score and 48-hour post operative MME use. Since there was a limited sample size, we
used an unpaired t-test to evaluate if there was a significant difference between the two groups.

3. Results

3.1. Patient Demographics

There were 35 patients total that were evaluated for this retrospective observational study. Of
the 35 patients, 11 patients continued their pre-operative buprenorphine at their prescribed dose and
24 patients discontinued their buprenorphine peri-operatively (Table 1). The average buprenorphine
dose for those who discontinued buprenorphine pre-operatively was 9.75 and those who continued
was 12.

Table 1. (A) Gender and Age distribution (B) Type of surgery.

A) B)
Continued Discontinued Continued Discontinued
Male 6 54.50% 15 62.50% Gen 3 27.30% 8 33.30%
Female 5  45.50% 9 37.50% Ortho/Spine 4  36.40% 6 25.00%
Uro/Gyn 4  36.40% 5 20.80%
20-39 3 27.30% 7  29.20% Thoracic 0 0.00% 1 4.20%
40-59 6 54.50% 11 45.80% Ophto 0 0.00% 1 4.20%
60+ 2 18.20% 6 25.00% ENT 0 0.00% 1 4.20%
Neuro 0 0.00% 2 8.30%
OuD 8 72.70% 15 62.50%
CP 3 27.30% 9 37.50%

3.2. Average PACU Pain Score

The average PACU pain score was 7.54 for those who discontinued pre-operative
buprenorphine and 5.59 for those who continued (Table 2). The P value for the unpaired t-test was
0.0339 and showed that there is a statistically significant difference between the two groups.

Table 2. Average PACU Pain Scores for Continued versus Discontinued Buprenorphine. P value
=0.0339. 95% confidence interval of this difference: From -3.744 to -0.158.

Average PACU Pain Score
Continued Pre-operative Discontinued Pre-operative
Buprenorphine Buprenorphine
Mean 5.591 7.542
SD 2.709 2.284
SEM 0.817 0.466
N 11 24

3.3. Post-Operative MME Use

The average Post-operative MME use was 86.13 for those who continued pre-operative
buprenorphine and was 107.70 for those who discontinued buprenorphine (Table 3). The P value for
the unpaired T test was 0.6439 and did not show a statistical significance between both groups.
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Table 3. Post Operative MME Use for Continued versus Discontinued Buprenorphine. P value
=0.6439. 95% confidence interval of this difference: From -115.638 to 72.495

Post-Operative MME Use

Continued Pre-operative Discontinued Pre-operative
Buprenorphine Buprenorphine

Mean 86.136 107.708

SD 154.368 113.024

SEM  46.544 23.071

N 11 24

4. Discussion

The growing opioid epidemic and patients suffering from chronic pain has allowed for many
individuals to be prescribed buprenorphine. From 2010-2016, annual prescriptions for
buprenorphine have more than doubled [3]. Therefore, anesthesiologists are frequently encountering
these patients peri-operatively and necessitate more guidance on their management.

Patients with OUD and/or chronic pain have high rates of hospitalization with long lengths of
stay and escalating healthcare costs [3]. These patients also will present for surgery and their peri-
operative management can be complex. This along with current national variability in the practice of
peri-operative buprenorphine management sparked interest in this study and review of literature.

In evaluating available literature, a few studies have shown patients who continued their
prescribed dose of buprenorphine pre-operatively had lower pain scores post-operatively compared
to patients who discontinued [6-8]. One study showed no significant difference in post-operative
pain scores between continued versus discontinued patients [4]. In patients on high dose
buprenorphine, which was defined as greater than 16 mg per day, post-operative opiate requirements
were not increased when buprenorphine was continued at full dose leading up to surgery [3]. This
finding was attributed to the innate analgesic properties of buprenorphine. Furthermore, when
buprenorphine was continued, inpatient post-operative opioid use and PCA use was lower
compared to patients where buprenorphine was stopped [3]. Additionally, patients were discharged
home with fewer opioid prescriptions when they continued buprenorphine [4,7,9,10]. Adjuvant pain
medication use was also higher when buprenorphine was discontinued [8,11,13]. Additionally, in a
case series of 8 parturients who were continued on buprenorphine leading up to delivery, all had
adequate pain control following delivery with either a patient controlled epidural analgesia (PCEA)
or patient-controlled analgesia (PCA) while continuing their buprenorphine postpartum [11].

Our retrospective data is comparable to those few studies that show a significant decrease in
post-operative PACU pain scores in patients who continued their pre-operative dose of
buprenorphine compared to those who discontinued. Additionally, there was a difference between
average post-op MME use however, there was no statistically significant difference between both
groups. The result from this retrospective analysis supports advising patients to continue their
medication peri-operatively and highlights the analgesic property of buprenorphine.

Continuing buprenorphine peri-operatively may have additional benefits. Patients who
discontinue buprenorphine for any reason have an increased risk for pain and withdrawal due to
losing their baseline therapeutic dose. For those with a history of OUD, there is an increased risk of
relapse with discontinuing buprenorphine. Therefore, a complete pre-operative evaluation as well as
a discussion of peri-operative management with the patient, anesthesiologist, and pain management
teams are crucial.

It is recommended that a thorough pre-operative evaluation occur for these patients that include
obtaining a history, performing a physical exam, and discussing any medications where cessation
could lead to withdrawal such as buprenorphine. Reviewing urine toxicology and prescription
monitoring programs could be advantageous if there is a possibility of OUD as well.
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Patients are especially vulnerable during the peri-operative period if they discontinue their
medication and now face increased pain after surgery which could result in drug cravings if
buprenorphine is prescribed for OUD. Continuing buprenorphine and providing adequate
postoperative analgesia for these patients could prevent undertreatment of pain. Improved pain
control post-operatively also decreases unplanned admissions for inadequate pain control and
improves patient satisfaction [12,13].

Many physicians during the peri-operative period have uncertainty regarding treatment with a
full mu-opioid agonist being able to displace buprenorphine from the mu receptor to adequately treat
these patients. Buprenorphine does have a high affinity for the mu-opioid receptor, has a long half-
life (24-42 hours for sublingual or buccal administration; 26 hours for transdermal administration and
43-60 days for the slow-release subcutaneous injection), is highly lipophilic, and slowly dissociates
from the receptor [3]. Oral buprenorphine takes 2-3 days to be eliminated from the body and it is
metabolized completely by the liver to norbuprenorphine, an active metabolite with some weak
analgesic activity [3]. These findings allowed the previous recommendations of discontinuing
buprenorphine prior to anticipated surgery. This influenced the mainstream practice of discontinuing
buprenorphine prior to surgery. However, this was the result of case reports depicting the
undertreatment of pain in this patient population and may suggest the difficulty in managing opioid-
tolerant or dependent patients than the effects of buprenorphine itself [3]. It has been documented
that even though buprenorphine has high affinity at the mu receptor, some receptors remain
unoccupied and can continue to bind full mu agonists needed to treat pain in the perioperative period
[3].

This retrospective analysis and review of current literature, the perioperative management of
buprenorphine appears to be changing from holding buprenorphine to allow for mu receptors to free
up, to the consensus of continuing buprenorphine with or without naloxone.

Additionally, it could be beneficial to further investigate these outcomes in future studies
specifically tracking unplanned admissions, satisfaction with pain control, as well as time to
discharge between the two groups.

Despite available literature with retrospective data, prospective data is still scarce on pre-
operative management of buprenorphine. Randomized controlled trials are necessary to further
assess the effects of continuing buprenorphine in this specific population of patients. In doing so, a
standardized time frame should be used to discontinue, or potentially taper, buprenorphine prior to
scheduled surgery which would eliminate the variability among subjects we had with our
retrospective data to compare with those patients who continue the medication. A balanced study
cohort of patients on buprenorphine for OUD and chronic pain would further help identify
differences in pain outcomes in the two groups that could affect buprenorphine perioperatively as
dosing can vary between OUD and chronic pain patients.

Additionally, there were limitations to our retrospective study. For patients who discontinued
their pre-operative buprenorphine dose, there was no standard protocol that was followed. The
process of tapering buprenorphine was discovered to be varied in terms of duration and dosing since
this was performed by various outpatient chronic pain physicians. Patients in this group stopped
their medication anywhere from one to seven days prior to their scheduled surgery. Of these patients,
some were instructed by their medical providers to discontinue their medication while others self-
discontinued their medication contributing to the variability of timing of discontinuation. Regional
anesthetics were not accounted for when considering post-operative pain management and pain
outcomes. Non-opiate adjuncts including ketamine were also not included. Both latter options can
affect post-operative pain scores and post-operative opioid use. Of the 35 patients, three patients
received a PCEA post-operatively and nine received a PCA. Due to the way these medications are
recorded in our electronic medical record (EMR), the opioid doses administered were unable to be
added in the post-operative MME totals which affected our post-operative total MME use values and
statistics. Patients on PCEA had improved pain scores however the sample size was low, and these
results did not reach significance. Post-discharge MME prescriptions are available via New York State
Pre-scription Monitoring Program and would have been valuable data to consider. Unfortunately,
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these records are available for one year prior and therefore were not available for patients who had
surgery over one year ago since our study period spanned several years. Lastly, this study had a
small sample size, and it would be beneficial to evaluate outcomes in a larger group.

There is clearly a benefit of decreased pain post-operatively when pre-operative buprenorphine
is continued as well as having a decrease in relapse in those who use the medication for a history of
substance use disorder. However, further investigation is needed to create standardized guidelines
in treating this growing population of patients when they present for elective surgery.

5. Conclusions

This retrospective study provides additional evidence for patients to continue buprenorphine at
their prescribed dose in the peri-operative period to improve pain control post-operatively, with
significantly lower PACU pain scores.
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