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Stem Case and Key Questions Content 
A 35-year-old male with history of Crohn's disease and substance abuse is scheduled in the operating 
room for exploratory laparotomy and total colectomy. He has chronic abdominal pain and a history of 
multiple lower extremity deep venous thrombosis for which he takes warfarin 5 mg qhs. He also takes 
Suboxone 16 mg bid. He has had multiple abdominal surgeries with several readmissions for poorly 
controlled pain. He expresses concern regarding management of his postoperative pain. He states 
that even very high doses of pain medication do not alleviate his pain. As you gather information the 
morning of surgery, you note that the patient is still taking Suboxone. The circulating nurse and 
surgeon page you inquiring why you are not back in the operating room with the patient, as the room 
is ready. 
 
1. Would you proceed with the case or reschedule? 
2. If the case is rescheduled, what further coordination of care would you recommend? 
3. Can you define the Perioperative Surgical Home Model? 
4. What does the Perioperative Surgical Home Model mean for patients? 
5. Is there a benefit for surgeons? 
6. Is there a benefit for anesthesiologists? 
7. What are the challenges in creating this model in your institute? 
 
The surgery is rescheduled and the patient returns two weeks later for surgery. The patient 
discontinued Suboxone four days before surgery and is taking Oxycontin 40 mg bid. He continues to 
express concern regarding his pain management. 
 
In the PACU, he is hypertensive and tachycardic. He reports severe pain. Over the next few hours, 
the patient is given escalating doses of potent opioids and continues to complain of excruciating pain. 
 



 
 

 

Problem-Based Learning Discussions (PBLD) Anesthesiology 2015 © American Society of Anesthesiologists. All rights reserved. Note: 

This publication contains material copyrighted by others. Individual PBLD sessions are reprinted by ASA with permission. Reprinting or 

using individual PBLDs contained herein is strictly prohibited without permission from the authors/copyright holders. 

Page 2 

 

8. Why is the patient not responding to the administered narcotics? 
9. What are some of the different perioperative options for pain management that could have been 
implemented for this patient? 
10. What role will the pain physician have in the Perioperative Surgical Home Model? 
 
 
Model Discussion Content 
Perioperative Surgical Home Model 
The Perioperative Surgical Home Model (PSH) was developed on the same principals and guidelines 
as the Patient-Centered Medical Home, which is a team-based model of care led by a personal 
physician who provides continuous and coordinated care throughout a patient's lifetime to maximize 
health outcomes.1 The Institute for Healthcare Improvement has propagated the “triple aim” approach 
for health care reform. The goals of the triple aim approach include: (1) improving the individual 
experience, (2) improving the health of the population, and (3) reducing per capita costs of care.2 
The health care system in the United States is associated with unnecessary costs and poor 
outcomes.3 In the perioperative time frame, a drift from standard of care and increased risk for 
mistakes in the operating room result in poor outcomes and increased costs.4 The PSH is intended to 
provide coordinated care from the time the decision is made to perform surgery up until 30 days 
postdischarge. It covers the preoperative phase of working with patients to optimize medical condition 
before surgery, the intraoperative phase, the postoperative phase, and then postdischarge. The goal 
is to provide team-based approach to manage the patient’s experience, to improve quality, and to 
decrease cost; triple aim approach. A strong partnership between surgeons and anesthesiologists, 
along with other key personal in the hospital, is required to implement the model. 
 
From the surgeons prospective, the PSH offers efficient workflow. Surgeons focus on their expertise 
and others manage collateral needs. 
 
From the anesthesiologists prospective, through the PSH, a patient’s medical status is optimized 
perioperatively. Anesthesiologists are trained in pre-, intra-, and postoperative management of 
patients. Anesthesiologists also help  
surgeons postoperatively to reduce poor outcomes, length of stay and readmissions of patients. 
From the patient prospective, the PSH restructures the former fragmented system, creating pathways 
that are agreed upon by all providers. Care for the patient is provided jointly by a team, eliminating 
conflict of opinions. Most importantly, when providers collaborate with each other, a patient’s overall 
experience is improved. 
 
The PSH is a cultural change allowing for better care of the patient. Surgeons and anesthesiologist 
must work together, eliminating conflict and putting the patient first. There are challenges when the 
PSH is first implemented in an institution. First, the support of the institution and surgical and 
anesthesia departments is needed. Team leaders must initiate the process and reach a consensus. 
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The team leaders review the current process and identify areas for improvement. There may be an 
initial financial burden, as the services of anesthesiologists currently cannot be reimbursed. There 
have been suggestions of moving away from the “fee for service” towards a “bundle payment”.5 
 
Developing a Clinical Care Pathway for Pain Management/Perioperative Surgical Home for Chronic 
Pain Patients 
Anesthesiologists and pain physicians will play a vital role in the PSH. The treatment of acute 
postoperative pain is an ongoing challenge. In a random sample of 250 adults who underwent a 
surgical procedure, 80% of the patients reported having acute postoperative pain and 86% reported 
moderate to severe pain after surgery.6 With the new provider payment system called “bundled 
payments”, perioperative complications or readmission for pain control may not be reimbursed. The 
patients who are more vulnerable and at greater risk for severe acute postoperative pain should be 
identified preoperatively. Inadequate treatment of acute perioperative pain can have a devastating 
impact on patients and result in long hospital stays, readmissions for pain control, and if left untreated, 
lead to the development of chronic postsurgical pain. 
 
Anesthesiologists have a crucial role in the perioperative management of pain. Anesthetic technique 
can influence the development of acute postoperative pain, chronic postsurgical pain, opioid-induced 
hyperalgesia and opioid tolerance. With the assistance of a pain management expert, pre-emptive 
measures can be implemented once the decision is made to operate. Creating a clinical care pathway 
for pain management should be initiated preoperatively and continue intraoperatively, postoperatively 
and post-discharge. 
 
Preoperative Pain Management 
Perioperative management of pain begins preoperatively. A pain prevention plan should focus on 
multimodal therapy, pain education, and assessment. Scoring systems help providers identify patients 
at risk for severe postoperative pain.7 Scoring systems can be utilized during the preoperative 
surgical outpatient visit or in the anesthesia perioperative medicine clinic. 
Education of the patient is an important component in the perioperative management of pain. One of 
the major sources of pre-surgical anxiety for patients is the apprehension about postoperative pain. 
Patients must be educated about multimodal analgesia, which decreases opioid-related adverse 
events, hospital stay, and cost. Options regarding different analgesic agents should be discussed with 
patients as well as past experience with pain if applicable. Regional techniques such as epidural or 
peripheral nerve blocks may be considered. Patients should be told that postoperative pain will be 
assessed with a conventional visual analogue score (VAS), but more emphasis should be placed on 
recovery of function (bowel and bladder) and early ambulation. The perioperative management of pain 
for patients with a history of chronic pain or substance abuse adds additional challenges. Such 
patients tend to have a high tolerance for opioids and may experience severe postoperative pain. 
Those with a history of substance abuse can be at risk for relapse. The management of pain in 
patients with a history of substance abuse may require extra care, monitoring, and documentation or 
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consultation with an expert.8 In these situations, it is vital for the patient to be assessed in the 
anesthesia perioperative medicine clinic or pain clinic in order to implement the clinical care pathway 
for pain management. Collaboration with a psychiatrist and addiction specialist may be necessary. 
There have been an increasing number of patients presenting for surgery taking buprenorphine. 
Buprenorphine is given to patients with opioid or heroin addiction, as well as chronic pain. Suboxone 
(buprenorphine hydrochloride combined with naloxone hydrochloride) is FDA approved for the 
treatment of opioid dependence. Buprenorphine is a partial agonist at the µ-opioid receptor and an 
antagonist at the κ-opioid receptor. Naloxone is an antagonist at the µ-opioid receptor. Buprenorphine 
has a long half-life and tight mu receptor binding. Pain treatment with opioids is complicated by the 
high affinity of buprenorphine on the mu receptor. Its effects can inhibit the efficacy of opioids so that 
patients experience poor postoperative pain control. The current medical literature fails to provide 
clear guidelines for practitioners on the effects of full agonist opioids for patients maintained on 
buprenorphine. Controversy exists regarding whether to maintain patients on buprenorphine up to the 
time of surgery. In one study of pain outcomes for five patients who underwent major surgical 
procedures while being maintained on buprenorphine, postoperative pain was adequately controlled 
using full agonist opioids.9 Buprenorphine can be continued before minor procedures under local 
anesthesia with sedation or monitored anesthesia care with the use of short-acting opioids. Before 
major procedures, the prescribing physician should be notified. A treatment plan discontinuing 
buprenorphine for two to four days before surgery should be considered. Measures should be taken to 
avoid withdrawal. These patients are managed like patients who are opioid tolerant. 
 
Intraoperative Pain Management 
For patients with a history of chronic pain requiring opioid therapy, a multimodal approach and 
introduction of adjunct therapy intraoperatively may improve pain control and reduce the risk of severe 
postoperative pain. Collaborating with the surgeon and suggesting a minimal invasive approach 
instead of a large open incision may assist in managing postoperative pain. Anesthesiologists should 
be advocates for their patients. 
 
The anesthesiologist plays a crucial role in implementing the intraoperative portion of the clinical care 
pathway for pain management. Anesthetic technique also has been implicated in the development of 
chronic postsurgical pain. Retrospective data from hysterectomies and C-sections have shown a risk 
reduction of 50% with spinal anesthesia versus general anesthesia. 10,11 
 
Chronic opioid use can lead to opioid tolerance or opioid-induced hyperalgesia (OIH). Differentiation 
between them can be challenging. Opioid tolerance is a physiological process in which a progressive 
lack of response to opioids requires an increase in dose to produce the same effect. There is a shift to 
the right of the dose- response curve. The lack of response is overcome by increasing the dose. 
Pharmacokinetic changes occur which include up-regulation of the metabolic process responsible for 
elimination of the drug. Pharmacodynamic changes include down-regulation of the opioid receptor or 
desensitization. The opioid receptor is linked to a G-protein, which when activated, leads to a 
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decrease in cyclic adenosine 3 , 5 -monophosphate (cAMP) and inhibits sodium and calcium influx. 
Over time, changes in G-protein function can lead to desensitization and opioid tolerance. OIH is a 
paradoxical response to opioids. Patients experience a worsening of pain with administration of 
opioids. Why some patients develop OIH and others do not is not completely understood. In animal 
models an effect of a sex difference has been found. Female rats develop OIH faster and for a longer 
duration than male rats after exposure to opioids.12 Genetic predisposition may be a factor.  
 
Polymorphism in the catecho-O-methyltransferase (COMT) gene may predispose patients to the 
development of OIH. Patients with high levels of anxiety about postoperative pain may be more 
susceptible than others to OIH. Some of the proposed mechanisms for developing OIH include 
involvement of the central glutaminergic system, spinal dynorphins, descending facilitation, genetic 
influence, and enhanced response to nociceptive neurotransmitters.13 OIH differs from opioid 
tolerance in that an increase in opioid dose worsens pain. Pain is improved by lowering opioid 
dosage. Performing quantitative sensory testing before administration of opioids and at regular 
intervals may assist in the clinical diagnosis. OIH and opioid tolerance are two distinct phenomena 
resulting in postoperative pain that is difficult to control. Most practitioners may escalate the opioid 
dose. If no response is observed, OIH should be considered and opioid dosing should be reduced or 
opioid rotation should be initiated. 
 
When an anesthesiologist encounters patients with chronic pain and chronic opioid use, traditional 
intravenous opioids may not be efficient. Methadone has been used for treatment of chronic 
neuropathic and cancer pain. Its utilization for acute pain and the perioperative period has been 
minimal. There are many misapprehensions regarding the onset, duration and metabolism of 
methadone making it less attractive for the acute pain setting. The myth that methadone has a slow 
onset of action, that duration of analgesia is shorter than elimination half-life, and that its highly 
variable clearance and interactions with other drugs makes it unattractive for use in acute or 
perioperative settings has been disproven.14 Methadone has several advantages over other narcotics 
for acute pain. It is a mu receptor agonist that has NMDA antagonism property, which can counteract 
OIH.15,16 It also inhibits reuptake of serotonin and norepinephrine, which has additional analgesic 
benefits. 
 
The initial studies on the use of methadone perioperatively were introduced by Gourlay et al.17 In a 
double-blind randomized trial comparing postoperative analgesia after perioperative loading doses of 
methadone or morphine, the mean duration of pain relief between methadone (20.7 +/- 20.2h) and 
morphine (6.3 +/-3.0h) was statistically significant.18 In a prospective study of patients undergoing 
thoracolumbar spine surgery, patients were randomized to receive either methadone before surgical 
incision or a sufentanil loading dose followed by a sufentanil infusion. Perioperative treatment with a 
single intravenous bolus of methadone was superior and improved postoperative pain.19 Methadone 
is rapidly growing as a first-line treatment for acute pain in patients with history of chronic pain. The 
potential benefits include its duration of action and incomplete cross-tolerance with opioid rotation. It 
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may, however, be associated with respiratory depression, sedation and QT interval prolongation. 
Doses range from 2.5 - 5 mg IV q 8-12 hr. 
 
Cyclooxygenase inhibitors inhibit prostaglandin production, which facilitates the release of excitatory 
neurotransmitters along with peripheral and central sensitization.20 Cyclooxygenase inhibitors can be 
used as adjunct therapy in patients with a history of chronic pain. Side effects include renal 
insufficiency, platelet inhibition, and gastrointestinal upset. 
 
Ketamine is beneficial intraoperatively to reduce OIH and opioid-induced tolerance.21 It is an 
antagonist of the NMDA receptor. Doses range from 0.3 - 0.5 mg/kg bolus before incision followed by 
2-5 mcg/kg/min infusion. Side effects include a sympathetic and psychomimetic response. 
Dexmedetomidine is an alpha 2 receptor agonist that may prevent OIH. Its agonistic property at the 
alpha 2 receptor in the spinal cord and locus ceruleus produces analgesia and sedation without 
respiratory depression. Doses range from 0.5 - 2 mcg/kg bolus before incision followed by 0.2-0.7 
mcg/kg/hr infusion. The addition of dexmedetomidine to morphine PCA resulted in fewer morphine-
induced side effects and a 29% reduction in opioid consumption compared to morphine PCA alone.22 
Side effects include hypotension, bradycardia, and sedation. 
 
Regional techniques are part of a multimodal approach in the treatment of postoperative pain. 
Thoracic epidural analgesia is a cornerstone for perioperative management after major thoracic and 
abdominal surgery. Advantages include analgesia, a decrease in perioperative cardiovascular events 
and improved intestinal motility. Postoperative mortality was reduced compared to systemic opioid-
based analgesia.23 Contraindications to epidural analgesia include patient refusal and coagulopathy. 
The American Society of Regional Anesthesia (ASRA) has developed guidelines for the placement of 
single shot or indwelling catheters and removal of indwelling catheters.24 Controversy exists 
regarding the conservative nature of the recommendations. In a series of 4365 patients undergoing 
hip and knee replacement surgery, there was uncomplicated removal of epidural catheters despite 
INRs ranging from 1.5 to 5.9. Removal of the epidural catheters was timed during initiation of warfarin 
therapy.25 Warfarin inhibits protein C and factors II, VII, IX, and X. According to the authors, during 
initiation of warfarin therapy, the INR is initially dependent on levels of factor VII, as it has the shortest 
half-life. Vitamin K and factors II and X have a longer half-life and remain adequate, even though an 
increase in INR is detected during the first 48 hr. For effective anticoagulation, these factors must be 
decreased. 
 
The ASRA Consensus Guidelines recommend that for patients undergoing peripheral nerve and deep 
plexus block the same guidelines should be followed as for neuraxial techniques. Transversus 
abdominis plane blocks (TAP) and paravertebral blocks are peripheral nerve blocks that can be 
utilized for postoperative pain management. The TAP block was initially introduced in 2000 with local 
anesthetic injection into the lumbar triangle of petit. Ultrasound-guided and surgically assisted 
approaches have been described. The TAP is created by the fascial layer between the transverse 
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abdominis muscle and the internal oblique muscle. The anterior rami of spinal nerves T7-L1 travel 
between these layers and innervate the anterior abdominal wall. The TAP block has been described 
for postoperative pain relief for several abdominal procedures.26 It can be considered for patients 
undergoing abdominal surgery who are not candidates for epidural analgesia because of 
coagulopathies. It is a technically simple procedure but complications such as liver lacerations have 
been reported. Paravertebral blocks have been described for breast and thoracic surgery but less 
frequently for abdominal surgery. They can be incorporated as a part of a multimodal approach in the 
treatment of postoperative abdominal pain.27 
 
Postoperative Pain Management 
Chronic pain is two to six times greater among patients with a history of substance abuse. Such 
patients need opioids because adjunct therapy alone is not sufficient. Although there is a potential for 
addiction, some suggest that pain appears to provide a protective action against the rewarding effects 
of opiates. In animal studies using the conditioned place preference paradigm, morphine was less 
rewarding in the presence of pain. Pain may lower rather than increase the risk of opiate addiction. 
Many physicians think that prescribing opioids to patients with a history of substance abuse and 
chronic pain would feed a habit and encourage dependence. According to the model policy, the board 
considers the inappropriate treatment of pain to be a departure from standards of practice and will 
investigate such allegations. Pain relief is a fundamental human right, even in patients with a history 
of substance abuse. The pain in patients with a history of chronic opioid or substance abuse can be 
challenging to manage, but incorporating a collaborative approach with multimodal therapy may 
improve outcome. A multidisciplinary approach is recommended including pharmacological and non-
pharmacological treatment options. Seeking consultation with experts in the field is highly 
recommended. The pain physician plays a vital role, following the patient during the entire 
perioperative phase until discharge with ongoing care in the outpatient setting. 
 
Outpatient Pain Management 
Ongoing continuity of care is a key factor in the implementation of a clinical care pathway for pain 
management and perioperative surgical home for chronic pain patients. One of the fears patients 
have is managing pain after being discharged from the hospital. A “pain check-up phone call” within 
one week of discharge may be beneficial in preventing re-admissions for pain control. In one study a 
telephone hotline was set up for patients who were unable to reach their surgeons or medical doctor 
regarding pain issues.28 Scheduling a pain clinic follow-up visit within two weeks of discharge can 
also assist with addressing poorly controlled postoperative pain and in the weaning process from 
opioids. 
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