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Stem Case and Key Questions Content 
A 53 year old female has undergone bilateral total knee replacements using a neuraxial technique. 
One hour after the surgery the patient exhibits excruciating pain despite multiple high doses of 
intravenously administered opioids and neuraxial local anesthetic boluses .The nurse in the Post 
Anesthetic care Unit (PACU) and the surgeon ask for your immediate help. 
 
1. Why is this patient in so much pain? 
2. What is the difference between addiction, tolerance and dependence? 
3. What are possible reasons that she does not respond to opioids? 
4. Is the neuraxial catheter properly placed? 
5. Which opioids have been used? 
6. Would switching to another class of opioid or analgesic be beneficial? 
7. Has she been taking other drugs chronically that could interact now? 
8. Which drugs could pose a problem with pain relief now? 
 
In the PACU it is clear that the patient is in great pain and quickly becoming barely coherent. The 
neuraxial catheter appears to be well placed. On reviewing the amount of opioids that she has 
received and the entire intraoperative anesthetic course, you are satisfied that she should be relatively 
pain free. However, upon further review of her medical history as it relates to a car crash with multiple 
trauma some years ago and questioning, she relates that she is on buprenorphine/naloxone 
maintenance therapy and the last dose was this morning. 
 
1. How does this information change your therapy? 
2. What is a more appropriate course now? 
3. Can pain relief be realized, both now and when she goes home? 
4. What information should she take home with her if she needs future surgeries? 
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5. Are there legal requirements to prescribe buprenorphine? 
6. What are differences between buprenorphine and naloxone? 
 
 
Model Discussion Content 
The patient who is receiving treatment for pain and who appears to be developing a substance use 
disorder may present in a number of ways to the health care provider. Tolerance, in absence of 
objective signs of uncontrolled pain increases along with requests for early refills. There may be 
multiple reports of drug loss or theft with visits to many different doctors (1). Therefore, it is important 
to identify those patients who are diverting prescribed opioids for other purposes versus those 
patients who become tolerant to one drug or for whom the progress of their underlying disease is 
becoming uncontrollable. 
 
Tolerance is defined as a clinical and bio-molecular phenomenon characterized as a diminished 
clinical effect of a certain medication caused by repeated exposure (2). For non-cancer patients, 
opioid doses are usually lower than for those required for patients suffering from chronic cancer pain 
and escalation of doses for the former patients could represent an indication of drug-aberrant 
behavior. Whereas tolerance to a specific dose can occur later in treatment, tolerance to opioids 
occurs much sooner, e.g. nausea, vomiting, sedation, constipation are decreased (3). Cross-tolerance 
refers to tolerance to an opioid as a result of using another one with similar pharmacological action. 
Use of long term opioids can also induce a central sensitization syndrome characterized by 
hyperalgesia and escalating doses which will ultimately aggravate the clinical picture (4). The possible 
mechanism for this phenomenon includes up-regulation of mu-1 and possible mu-2 receptors in the 
substantia gelatinosa and periaqueductal gray matter. 
 
Physical dependence occurs as a result of long-term analgesia with opioids and abrupt cessation 
produces withdrawal syndrome with characteristic signs and symptoms, including pain, mydriasis, 
tachycardia, hypertension, nausea and vomiting and headache among other changes. 
In contrast, addiction is a neuro-biological disease associated with impaired control over the ingested 
substances, and compulsive use despite awareness of harm. This syndrome appears to be influenced 
by genetic, social and environmental factors and is sometimes difficult to distinguish from other forms 
of abuse such as, self-medication for alleviation of stress, depression or to induce sleep (5). 
In our case, the fact that she is on buprenorphine/naloxone therapy clearly indicates that at some time 
in her life she was dependent on one or a combination of opioids, which became apparent as more 
history was elicited. It is unclear whether this patient was addicted to any of the short-acting or long-
acting opioids since she presents now under a strict regimen of partial agonist drug and there is no 
valid information whether she is still taking any other substances. Of course, a urine toxicology screen 
test could be valuable if done properly in the pre-operative period but at this point is not practical or 
useful. However, had a pre-operative urine sample shown traces of illegal substances, the finding 
would definitely complicate the picture of adequately treating pain after bilateral total knee 
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replacement. 
A discussion with her psychiatrist/addiction specialist responsible for her maintenance therapy is also 
warranted if it can be achieved. Clearly obtaining this information preoperatively is desirable but in the 
acute situation that may not be possible and alternative pain therapies must be employed. 
 
Naloxone was initially prescribed as a substitute for opioid addiction but there seemed to be clear 
advantages to buprenorphine. One might wonder why buprenorphine is different from other opiates 
and if all patients should be treated for addiction with buprenorphine or methadone. Buprenorphine is 
described as a partial mu-agonist and kappa-antagonist. Clinically, it behaves as a full mu-agonist and 
in some trials has been shown to have anti-hyperalgesic properties (6). Clinical advantages compared 
to methadone include: easier titration using smaller doses, no impact on QTc interval prolongation 
and minimal effects on bowel peristalsis. Methadone has a small therapeutic window but is prone to 
complications such as respiratory depression, sedation, nausea and vomiting when rapidly titrated. 
Buprenorphine in smaller doses has a 20-30 fold higher potency compared to morphine but a larger 
therapeutic window and a half-life of 24-30 hours(8). 
 
Buprenorphine is marketed in multiple combinations including one with naloxone (Suboxone®) in a 
ratio of 4:1 as a sublingual treatment. Not all addiction specialists or pain medicine providers are 
“licensed” to prescribe buprenorphine. A waiver has to be obtained from an organization designated 
by the Department of Health and Human Services showing that a minimum of 8 hours of on-line 
training has been completed followed by a training seminar. The providers have to demonstrate that 
they are capable of treating opioid withdrawal symptoms in their offices. After this process is 
completed, providers may prescribe buprenorphine to patients addicted to opioids or at least to those 
dependent and exhibiting signs of tolerance (7). The process involves an office visit when patients 
exhibit full-blown withdrawal symptoms under continuous monitoring. Sublingual 
buprenorphine/naloxone is then titrated to effect when patients become symptom free. 
 
The combination between a partial agonist/antagonist and a mixed antagonist such as naloxone offers 
some advantages. The sublingual presentation does not allow naloxone to be released unless the 
product is crushed and ingested or administered via intravenous or inhalational route. Other forms of 
buprenorphine include a transcutaneous patch (Temgesic®) and a parenteral form (Buprenex®). 
Preoperatively there is debate as to when or if buprenorphine should be stopped prior to elective 
surgery, with estimates ranging from 3 days to2 weeks. When bound to the mu-opioid receptor, 
buprenorphine displaces and prevents other potent opioids such as morphine, methadone and 
hydromorphone from further binding to the receptor sites. Furthermore, the rate of dissociation from 
the receptor is very slow (days) although its half-life is approximately 23-40 hours with a mean of 37 
hours (9). There is no clinical data showing which interval of time should be used to discontinue 
buprenorphine prior to surgery. Clearly using opioids in its presence will preclude their interactions 
with already occupied receptors. Most clinicians would agree that a 72 hour period of buprenorphine 
abstinence seems adequate in order to achieve a moderately comfortable level of post-operative 
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analgesia with opiates. Nevertheless, postoperative pain still often requires the addition of other 
adjuvants in the perioperative period. 
 
Drugs used for preemptive analgesia such as gabapentin, non-steroidal analgesic drugs 
(NSAIDs),and COX-2 inhibitors have long been shown to decrease the peri-operative use of opioids in 
the immediate post-surgical period. At least two recent studies have shown that perioperative 
administration of gabapentin in doses ranging from 600 to 1200 mg a day for 7 days may improve 
pain scores postoperatively and diminish the opioid rescue doses for the first 72-96 hours after 
thoracic surgery, and decreasing the incidence of post-thoracotomy pain syndrome at 6 to 12 months 
(10, 11). The preemptive analgesic effect of COX-2 inhibitors has been shown beneficial for a 
multitude of surgeries including abdominal (12), spine and at least one study in 2002 indicated a 
potential synergistic effect between COX-2 inhibition and neuraxially administered opioids plus 
bupivacaine (13). 
 
Intraoperative anesthetic management traditionally requires the use of potent opioids. The question 
arises as to which alternative agents are available for the patient maintained on buprenorphine. 
Although some small studies (14) have shown that high sublingual buprenorphine can be continued 
peri-operatively along with major parenteral opioid administration in ENT surgeries, other authors (15) 
concluded that antagonizing mu-receptors by such a highly bound partial antagonist will preclude the 
anesthesiologist from using opioids due to a real risk of failure. In such critical clinical scenarios it is 
opined by most anesthesiologists that a regional/neuraxial technique is the better approach. Should 
one consider any opioid or alternative intra-operatively, methadone as a bolus dose and/or ketamine 
as induction and maintenance infusion throughout the case could prove viable options. 
 
Despite the use of potent opioid analgesics, there are still a high number of patients who suffer from 
moderate to severe acute postoperative pain. In a study by Richman et al. in 2005 (16), up to 30% of 
patients undergoing surgery had severe pain in the perioperative period. It is well known that 
uncontrollable pain is associated with a multitude of cardiovascular and pulmonary complications; 
hence the importance of aggressively treating these patients, preferably preemptively, before the 
surgical stimulus occurs intra-operatively, and probably, more importantly, in the immediate 
postoperative period. 
 
A double blinded controlled study (17) showed that pre-operative administration of methadone in 
doses of 0.2 mg reduced postoperative pain scores and opioid consumption versus a placebo group. 
Both groups were managed with sufentanil infusions. A total perioperative dose of methadone 10 mg 
for is considered appropriate with minimal consequences regarding the respiratory status. Both 
methadone and ketamine exert their analgesic effect through an NMDA antagonism effect “wind-up” 
phenomenon of the dorsal horn. This mechanism involves competitive inhibition of the main N-Methyl-
D-Aspartate channel which ultimately controls the amount of glutamate (GLU) that is transferred 
across the post-synaptic membrane. Glutamate is the main excitatory mediator responsible for post-
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synaptic potentiation of the nociceptive signal from the dorsal horn to the thalamus via spino-thalamic 
tracts. 
 
There are at least three recently published studies that indicate perioperative administration of 
ketamine reduces the post-operative opioid consumption in major abdominal surgeries (18) (19, 20). 
The first study, a double-placebo randomized study in which the ketamine group received an infusion 
of 12 mcg/kg/min of the drug after an initial bolus at induction of 0.5 mg/kg showed significant 
reduction in post-operative morphine consumption. The patients in the spine study were administered 
ketamine 10 mcg/kg/min as an infusion after an induction dose of 0.5 mg/kg. Similar results regarding 
opioid consumption were realized. At our institution we use similar doses of ketamine at induction and 
an infusion of 5 to 10 mcg/kg/h. No dysphoric or hallucinogenic experiences have been reported by 
any of our patients. 
 
Postoperatively there are still concerns for the patient who experiences exacerbated pain. The choice 
of medications to be used neuraxially has been studied. At least 2 studies (21, 22) suggest that 
epidural opioids are more effective for analgesia with less respiratory depression, nausea and 
vomiting in the first 72 hours postoperatively. There is also evidence that epidural catheter analgesia 
improves lung mechanics, augmenting lung volumes in the postoperative period and decreasing the 
incidence of postoperative pneumonia (23). 
 
Of course, as in this case, the major challenge is in treating a patient with a long-acting blocking agent 
such as buprenorphine in excruciating pain. For example, if an opioid bolus such as fentanyl 100ug 
into the epidural space has no effect, should a different opioid or a local anesthetic be chosen? Some 
clinicians would agree that hydromorphone administered epidurally creates a better analgesia due to 
a stronger affinity towards mu receptors; however there are no studies so far to compare one or 
multiple opioids in the epidural space during scenarios where buprenorphine has been taken prior to 
this administration. Therefore, local anesthetic infusions acting through Na-channels inhibition prove 
to be a better choice when buprenorphine has been used in the peri-operative period. 
 
Although several studies showing that peri-operative continuation of buprenorphine is safe along with 
intra- and post-operative opioids (24), these reports are mainly based on individual case reports and 
none are double-placebo controlled studies. Most clinicians would probably agree that a local 
anesthetic based neuraxial treatment is more efficacious. The choice depends on the individual 
clinician and the immediate and/or long term efficacy. Local anesthetic choices include lidocaine or 
bupivacaine and even both. 
 
Complications are not uncommon. After initiating the epidural catheter with fentanyl 5 mcg/ml and 
bupivacaine 0.1% at a rate of 8 ml/h with boluses of 3 ml every 15 minute, pruritis, often severe, 
frequently develops .Can antihistamines be effective? In one of the largest meta-analyses, in 2001, 
McNicol evaluated more than 650 studies regarding the side effects from opioids and different 
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therapies but found no definite advantage to treat pruritus with antihistamines versus 
agonist/antagonists such as naloxone or naltrexone. He concluded that this symptom should be 
approached on an individual basis (25).The addition of clonidine in a dose of 0.5-1 mcg/kg/h may be 
useful to improve pain relief. However, as the patient becomes more comfortable later on 
postoperative day one, confusion and sedation may become problematic. 
Other adjuvants that can be used in the postoperative period include ketorolac, gabapentin, 
acetaminophen (orally or parenterally), and tramadol. 
 
The patient should be appropriately evaluated in the postoperative period; side effects such as 
nausea, vomiting, local anesthetic induced hypotension should be promptly addressed and the initial 
regimen continued or replaced with another regimen. Additionally, 24 hours after surgery, if no 
contraindications are noted (platelet dysfunction, bleeding, and acute renal insufficiency) small doses 
of parenteral NSAID s such as ketorolac can be added for analgesia. If started preoperatively or if 
there is any neuropathic component, gabapentinoids such as pregabalin or gabapentin can be 
continued postoperatively. For total lower joint pain protocols, we have initiated a regimen including at 
least an anti-inflammatory drug such as ketorolac or celecoxib, a neuropathic agent like gabapentin 
and from case to case, an opioid based analgesia. 
 
Buprenorphine can be used in the parenteral form as an adequate method to treat post-operative pain 
in patients already on this type of maintenance treatment as outpatients. The parenteral form comes 
in 0.3 mg/ml vials and is equivalent to roughly 10 mg intravenous morphine (6). Since it does not 
contain naloxone, the parenteral form can be used peri-operatively with minimal antagonism to any 
opioids given intra-operatively; however its administration has been associated with multiple 
thromboembolic complications (26). 
 
If a patient was successfully treated with major opioids including methadone in the peri-operative 
period, the buprenorphine restart time should be amply discussed with both patient and the 
abuse/addiction specialist. A clear treatment plan upon discharge should be initiated, either based on 
the opioid tolerance profile at that time or upon conversation and mutual agreement with the 
buprenorphine provider. Should a non-opiate technique be used peri-operatively, then buprenorphine 
can be safely administered throughout with minimal impact on the patient’s requirements as an 
outpatient. As with any peri-operative analgesic protocols, adjuvants such as anti-inflammatory drugs 
and gabapentinoids can be safely continued until the recovery period from surgery has ended. 
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