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Outline
•
•
•
•

Definitions and Epidemiology
Basic Science of Acute and Chronic Pain
Evidence based approach
Wisdom based approach and the
Perioperative Surgical Home at U of M

A Case from the Acute Pain Service
APS consulted for difficult to control pain in a 28 YO
F POD #6 from Exploratory Laparotomy
PMHx
Crohn’s
Immunosuppression
Abdominal abscess
Opioid Tolerance
Anxiety/Depression
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Case Presentation
• Home med regimen
– Oxycontin 100 mg PO TID
– Percocet 10/325, taking 2 tabs Q 3 hrs
– Also taking Xanax for anxiety
– Home pain scores 8/10
– Collateral history confirms pt. disability

Case Presentation
•
•
•
•

Epidural was contraindicated
Using IV PCA, hydromorphone 56 mg / 24 hrs.
Pain Poorly controlled at “twenty out of ten”
56 mg IV hydromorphone = 1120 mg PO MEQ
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The Basics
• Why do patients get placed on opioids?
• What is the difference between Acute and
Chronic Pain?
• Let’s start with some Definitions

International Association for the Study
of Pain (IASP) Definition of Pain
• "an unpleasant sensory and emotional
experience associated with actual or potential
tissue damage, or described in terms of such
damage”

–

IASP: Pain 1979 number 6, p250
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International Association for the Study
of Pain (IASP) Definition of Pain
• "an unpleasant sensory and emotional
experience associated with actual or potential
tissue damage, or described in terms of such
damage”

–

IASP: Pain 1979 number 6, p250

Acute Pain
• Acute Pain follows some sort of injury – has an
inflammatory component
• Generally dissipates when the injured tissue
heals
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Example
• Acute appendicitis
• Sharp, sudden onset, intense RLQ abdominal
pain
• Without the pain, the diagnosis may be
missed
• Result:
– Appendix ruptures
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Chronic Pain
• Serves no useful function
• Persists beyond when tissue would be
expected to have healed
• Described in terms of tissue damage
• May or may not be accompanied by
inflammation
• Typically lasts longer than 3 months

How common is chronic pain?
• Estimates of chronic pain range from 11% to
55%
• Varies between and within countries
– Toblin et al. Pain 2011
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Epidemiology of Chronic Pain

–

AAPM Facts and Figures on Pain

Is chronic pain really the issue?
Both are on your schedule for cervical laminectomy for
acute radiculopathy
Patient #1

Patient #2

• 55 YO M with degenerative
disk disease and long
standing low back pain
• Home Pain Management:
Opana 40 mg PO TID
• Percocet 10/325 PRN
• Soma for anxiety and
depression

• 55 YO M with degenerative
disk disease and long
standing low back pain
• Home Pain Management:
• Physical therapy/stretching
• ibuprofen PRN
• Meditation for anxiety and
depression

8

3/1/2017

• Increased incidence of opioid tolerant patients
presenting for surgery
– Bell, 1997; Mitra and Sinatra, 2004; Lewis and Williams 2005
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• These patients need to be identified preoperatively
• May not respond to traditional doses
• May develop a physical dependence on
opioids that needs to be satisfied
postoperatively

12

3/1/2017

Prepare for some basic science
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The Pain Cascade continued..
• In the dorsal horn we have receptors known
as AMPA because they are activated by…
• Alpha-amino-3-hydroxy-5-methyl-4isoxazolepropionic acid – but more
importantly is activated by glutamate
• (AMPA) receptors on the sodium and
potassium channels are activated by acute
pain
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Allodynia and Hyperalgesia
Normal

100

Pain sensation
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Injury
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Allodynia
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Stimulus intensity

Cervero and Laird. Pain. 1996;68:13-23
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• Many patients with chronic pain are already
on the left curve when they come in for
surgery
• Chronic pain by itself, we may be able to deal
with
• High dose opioids + chronic pain = clinical
conundrum
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How do opioids work?
1. Inhibition of neurotransmitter release from the
primary afferent terminals in the spinal cord
a. inhibiting Ca2+ influx into the presynaptic terminal
b. open potassium channels, which hyperpolarizes
neurons and inhibits spike activity

2. Activation of descending inhibitory controls
in the midbrain

Opioids

Opioids
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So how do opioids help stop chronic
pain?
• The problem is…..they don’t seem to work all
that well
– Methadone does a little bit, but may not be a
good fit at this channel (NMDA) as it is not
stereospecific, it does activate mu receptors at
very low doses, but those same doses do not
inhibit NMDA well
•

Aya Matsui and John T Williams. Activation of µ-opioid receptors and block of KIR3
potassium channels and NMDA receptor conductance by l- and d-methadone in rat
locus coeruleus Br J Pharmacol. Nov 2010; 161(6): 1403–1413.
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Opioids
• They basically ‘work’ for acute pain
• Chronic pain….
• Relative to the vast number of patients in the
USA receiving chronic opioid therapy, few
appear to benefit in a meaningful way

What neurotransmitters are inhibited?
• Morphine, by an action on mu receptors,
inhibits release of several different
neurotransmitters including
– Noradrenaline
– Acetylcholine
– Neuropeptide
– substance P
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This may help explain why Acute Pain
responds well to opioid therapy
• But not all chronic pain responds to opioid
therapy
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Kilograms of Opioid per 10,000 people
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Who are they?

• 2007 Kansas Behavioral Risk Factor
Surveillance System
• Looked at 4090 people

• Chronic pain was reported by 26.0% of
Kansans
• A third of people with chronic pain reported
current use of a prescription medication to
treat their pain
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Taking Opioids
• This is not far off of the national average
(~50% of patients with chronic pain taking
medication take an opioid)
• No association with Age, Sex, Education level
• Only correlation with poor mental and
physical health

Percent of Opioid Exposed Patients
with Depression by Average Daily Dose
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What type of surgical patients are
likely to be on opioids?
• Breast-gynecological surgery: 0-15%
•

Van DenKerkhof et al. 2012

• Hip and Knee Arthroplasty: 40%-44%
Carroll et al. 2012
Rozet et al. 2014

• Spine Surgery: 56%
•

Lee et al. 2014

Does it matter?
• What does the evidence show us
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Does it matter?
• What does the evidence show us
– Is it more difficult to control pain?

Does it matter?
• What does the evidence show us
– Is it more difficult to control pain?
– More dangerous?
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Does it matter?
• What does the evidence show us
– Is it more difficult to control pain?
– More dangerous?
– Are surgical outcomes different?

Does it matter?
• What does the evidence show us
– Is it more difficult to control pain?
– More dangerous?
– Are surgical outcomes different?
– Are they more likely to develop chronic pain after
surgery?
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Does it matter?
• What does the evidence show us
– Is it more difficult to control pain?
– More dangerous?
– Are surgical outcomes different?
– Are they more likely to develop chronic pain after
surgery?

Rapp et al 1995 looked at patients on the APS service
with pre op opioid exposure

• Chronic (at least 6 months) opioid use and
Post Operative Opioid Requirements
• N=360 (about 6% of all surgical patients)
• All surgery types included
• Looked at average daily PCA use in morphine
equivalents between two groups
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• The mean pre-operative opioid dose in
morphine equivalents (converted per Jaffe and
Martin 1985) was 12.7 mg ME

• That’s less than 2 tablets of Norco per day
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• Opioid use was 3 x greater in the opioid
exposed group
• 135.8 mg Morphine equivalents….up from a
mean of 12.7 mg pre op
• Compared to control (46.8 mg) well beyond
the baseline + 20%
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• Similar study in TKA population by Patanwala
et al 2008 (N=29)
• Defined opioid naïve as using <10 mg
morphine daily (N=20)
• Opioid Tolerant as taking >30mg per day (N=9)

Opioid naïve

Opioid tolerant

PACU

8.2 mg

56 mg

24 hrs post op

20.5 mg

108 mg

48 hrs post op

25 mg

153.3 mg

Pain Scores (at 24 hrs)

4.1

5.9
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Possible Trend?
X axis: pre op morphine equivalents
Y axis: fold increase in PCA use compared to opioid naïve
6
5
4
3
2
1
0
0 mg ME

12.5 mg ME

30 mg ME

Does it matter?
• What does the evidence show us
– Is it more difficult to control pain?
– More dangerous?
– Are surgical outcomes different?
– Are they more likely to develop chronic pain after
surgery?
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Relative Opioid Overdose Risk (Odds
ratio) by Average Daily Dose

Is it more dangerous?
• Respiratory depression and overdose risk factors
• Analysis of over 18K patients
–
–
–
–
–
–

Age
Major organ system disease
Obesity
Sleep apnea
PCA dose
Continuous infusion
• Hagle et al. Ortho Nursing 2004
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Why is this a problem?
• Respiratory depression and overdose risk factors
• Analysis of over 18K patients
–
–
–
–
–
–

Age
Major organ system disease
Obesity
Sleep apnea
PCA dose
Continuous infusion
• Hagle et al. Ortho Nursing 2004

• Some people have a lot of analgesia and little
respiratory depression
• Some people have little analgesia and a lot of
respiratory depression
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Risk of Respiratory Depression

Risk Factors

Age >=65
COPD
1 or more co-morbidities (cardiac, respiratory, hepatic or renal)
Hydromorphone use
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Does it matter?
• What does the evidence show us
– Is it more difficult to control pain?
– More dangerous?
– Are surgical outcomes different?
– Are they more likely to develop chronic pain after
surgery?

Worse Surgical Outcomes?
• Zywiel and colleagues looked at 98 patients
(49 in each group, opioid consuming and
opioid naïve)
– Zywiel et al 2011 looked at TKA patients
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Worse Surgical Outcomes?
• A significantly higher prevalence of complications was seen in
the opioid group:
– Five arthroscopic evaluations and eight revisions for
persistent stiffness and/or pain (none in the matched
group)
– Ten patients in the opioid group were referred for
outpatient pain management (compared with one patient
in the non-opioid group)
– Zywiel et al 2011 looked at TKA patients

Worse Surgical Outcomes?
• Longer hospitalization, more adverse events in
opioid group
– Opioid group had higher incidence of
anxiolytic/antidepressant use
– Zywiel et al 2011 looked at TKA patients
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Authors concluded:
• “Patients who chronically use opioid medications
prior to total knee arthroplasty may be at a
substantially greater risk for complications and
painful prolonged recoveries. Alternative non-opioid
pain medications and/or earlier referral to an
orthopaedic surgeon prior to habitual opioid use
should be considered for patients with painful
degenerative disease of the knee.”
• In other words, get them in for surgery before they are put on
opioids

Does it matter?
• What does the evidence show us
– Is it more difficult to control pain?
– More dangerous?
– Are surgical outcomes different?
– Are they more likely to develop chronic pain after
surgery?
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Creating Chronic Pain?
• Pivec and colleagues looked at 49 patients (62
hips) with opioid use prior to surgery compared
to no opioid group
• Six weeks narcotic use at > or = 30 mg PO MEQ
daily
• The mean morphine equivalent dose of the
narcotic group at six weeks was 63 mg/day,
compared to the non-narcotic group, which was 2
mg/day
– Pivec et al. 2013

Creating Chronic Pain?
• The mean hospital stay in the narcotic group
was four days (range, two to ten days)
compared to three days (range, two to eight
days) in the non-narcotic group, which was
statistically significant (p = 0.01)
– Pivec et al. 2013
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Authors Conclusion:
• “At the present time in our practice, we do
attempt to wean patients off narcotics prior to
surgery. In particular, we work closely with
pain management specialists and counsel
patients at their pre-operative visit regarding
the importance of decreased opioid use.”
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More Outcomes/ Creating Chronic
Pain?
• C-T-L spine surgery N=583
• Self report of opioid use
• Results: poorer health and increased disability
at 3 and 12 months in patients who were
taking opioids prior to surgery
– Lee et al. 2014

Authors conclusion:
• “This suggests the potential benefit of
psychological and opioid screening with a
multidisciplinary approach that includes
weaning of opioid use in the preoperative
period and close opioid monitoring
postoperatively.”
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Creating Chronic Pain?
• Chapman looked at 55 patients (all which
chronic pain, 30 used opioids, 25 did not)
• showed that patients taking opioids prior to
surgery have more pain after surgery
compared to other patients with chronic pain
who are not taking opioids
– Chapman et al 2012

What is the risk for chronic pain?
• N=145 Knee Arthroscopy
• 44% used opioid preoperatively
• Chronic post op pain (as determined by opioid
use 3 months after surgery) in 30% of patients
• The strongest independent predictor of
chronic postoperative pain was an opioid
prescription before surgery (odds ratio = 65.3;
95% confidence interval, 014.5-293.0)
– Rozet et al
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Authors Conclusion:
• “..the most important predictor of chronic
postoperative pain is preoperative opioid use”

• Wang et al examined outcomes in cervical
spine surgery (n=172)
• All patients reported similar improvements in
pain and function
• 70% reported satisfaction with their results
• More than half of those who used opioids
prior to surgery were still using them a year
later
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• “There has been increased attention for
healthcare providers to try to relieve pain. As a
result, opioid prescribing has escalated, even
in the face of limited evidence for long-term
efficacy.”
– Marjorie Wang, MD, MPH

• Radcliff et al performed a trial comparing
opioid to nonopioids in the treatment of back
pain with radiculopathy from herniated disc
• Conclusion: no difference in the 4-year
outcome of both groups but that more people
in the opioid group ended up having surgery
– (Radcliff et al., 2013)
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Does it matter?
• What does the evidence show us

Does it matter?
• What does the evidence show us
– Is it more difficult to control pain?

48

3/1/2017

Does it matter?
• What does the evidence show us
– Is it more difficult to control pain?
• Yes

Does it matter?
• What does the evidence show us
– Is it more difficult to control pain?
• Yes

– More dangerous?
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Does it matter?
• What does the evidence show us
– Is it more difficult to control pain?
• Yes

– More dangerous?
• Yes, higher risk of respiratory depression

Does it matter?
• What does the evidence show us
– Is it more difficult to control pain?
• Yes

– More dangerous?
• Yes, higher risk of respiratory depression

– Are surgical outcomes different?
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Does it matter?
• What does the evidence show us
– Is it more difficult to control pain?
• Yes

– More dangerous?
• Yes, higher risk of respiratory depression

– Are surgical outcomes different?
• Yes, they are worse in the orthopedic population

Does it matter?
• What does the evidence show us
– Is it more difficult to control pain?
• Yes

– More dangerous?
• Yes, higher risk of respiratory depression

– Are surgical outcomes different?
• Yes, they are worse in the orthopedic population

– Are they more likely to develop chronic pain after
surgery?
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Does it matter?
• What does the evidence show us
– Is it more difficult to control pain?
• Yes

– More dangerous?
• Yes, higher risk of respiratory depression

– Are surgical outcomes different?
• Yes, they are worse in the orthopedic population

– Are they more likely to develop chronic pain after
surgery?
• No, but they are unlikely to be cured of chronic pain

The “Double Whammy”
• Chronic Opioid users present for surgery
– At increased risk for hyperalgesia
– At increased risk for ORAE (opioid Related adverse
Event)

52

3/1/2017

So what do you do?
• Manage Opioid Exposed Patients
Comprehensively
• Come up with a plan for each phase of care
– Pre op (preferably early: at NP evaluation with
surgeon)
– Intra op
– Post op
– Transition

Beyond Acute Pain Management
• The Perioperative Surgical Home
• Proposed by the American Society of
Anesthesiologists and other stakeholders an
innovative, patient-centered, surgical
continuity of care model that incorporates
shared decision making
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The Perioperative Surgical Home
• Anesthesiologists will need to view becoming
perioperative physicians as an expansion of the
specialty, rather than an abdication of their traditional
intraoperative role
• The Perioperative Surgical Home will need to create
strategic added value for a health system and payers
• This added value will strengthen the position of
anesthesiologists as they navigate and negotiate in the
face of finite, if not decreasing fiscal resources
– http://www.asahq.org/psh

Pre Op
•
•
•
•
•

Weaning
Adjuncts
Expectation Management
Teambuilding
Prehabilitation

54

3/1/2017

Weaning is the ‘Holy Grail’

Perioperative Opioid Safety
• Avoid unnecessary cancellation of surgery
• Better Patient Satisfaction
• Safety of the perioperative patient
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HOT Initiative
• http://anes.med.umich.edu/
• http://anes.med.umich.edu/opioidtaper/
• http://anes.med.umich.edu/opioidtaper/opioi
dtaper.htm
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You have identified the patient taking
high dose opioids
• Now what?

Select Referral to Adult Preop Anesthesia Review
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Enter a reason for consult. Likely, it will
be the generic – desire for anesthesia
review (unless the patient has additional
comorbid disease
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Intra Op
• Replace baseline needs
• Use regional when possible
• More adjuncts
– Ketamine/dexmedetomidine/magnesium/lidocaine
– gabapentin
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Gabapentinoids
• Anesthesia providers have tried adding
gabapentinoids for a variety of surgical
procedures
• One size does not fit all

A quick review
•
•

•
•

•
•

•
•

•
•

•
•

•
•
•
•

Coronary Artery Bypass Graft - positive
Ucak et al. evaluated the analgesic effects of perioperative gabapentin after coronary artery bypass graft (CABG) surgery with median sternotomy as well as internal mammary artery
harvesting. They used a gabapentin dose of 1.2 g per day treatment 1 hour before surgery and for 2 days after surgery and investigated its effect on postoperative acute pain. In this
study, postoperative pain scores at 1, 2, and 3 days as well as the consumption of tramadol which was given as rescue analgesic were significantly lower in the gabapentin group when
compared to the placebo group.
Thoracic Surgery- negative
Zakkar et al. performed a literature search and identified five papers with the best evidence regarding the use of gabapentin to reduce the incidence of pain experienced by patients after
thoracic surgery [42–46]. They concluded that there is no evidence to support the role of a single preoperative oral dose of gabapentin in reducing pain scores or opioid consumption
after thoracic surgery. Furthermore, more robust randomized control studies are needed to validate the efficacy of multiple dosing regimens but studies currently show that it may be
beneficial in reducing acute pain.
Thyroid Surgery- mixed
Lee et al. explored the efficacy of using gabapentin (600 mg) 1 hour before the administration of anesthesia for thyroid surgery . He determined that the gabapentin group had a lower
incidence of postoperative sore throat (POST) and a significantly lower visual analogue scale (VAS) score at 6 and 24 hours at rest after the completion of the surgery compared to the
placebo group. However, there was no intergroup difference between the gabapentin group and the placebo group in terms of the incidence of POST or VAS score during the swallowing
movement. From this study they were able to conclude that the gabapentin administered 1 hour prior to anesthesia decreased the intensity and incidence of POST at rest without a
significant adverse event within the first 24 hours after thyroid surgery but not during the swallowing movement.
Neurological Surgery- mixed
Misra et al. performed a study to investigate patients undergoing craniotomies and the efficacy of gabapentin plus dexamethasone on postoperative nausea and vomiting (PONV) and
pain after craniotomy. Patients undergoing craniotomy received gabapentin (600 mg) premedication orally 2 hours prior to induction of anesthesia as well as 4 mg of intravenous
dexamethasone on the morning of surgery and continued receiving it after every 8 hours. The 24-hour incidence of nausea, emesis, or PONV and postoperative pain scores were
evaluated. This study observed a significant difference between the group that received gabapentin and dexamethasone and the placebo group in the incidence of nausea and the
requirements for antiemetics. However, there was no significant difference in either the postoperative pain scores or the opioid consumption between the gabapentin with
dexamethasone cohort and the placebo cohort. Therefore, although there was no reduction in either the postoperative pain scores or opioid consumption, gabapentin plus
dexamethasone significantly reduced the 24-hour incidence of nausea and PONV.
Lumbar Spinal Surgery - positive
Yu et al. performed a systematic review and meta-analysis to determine the efficacy of gabapentin in the management of postoperative pain after lumbar spinal surgery. They showed
that oral gabapentin was efficacious in the management of postoperative pain at every time point during the first day after surgery and therefore is efficacious in reducing postoperative
pain and narcotic requirements after lumbar spinal surgery. Khurana et al showed pregabaline and gabapentine both improved acute pain control and long term functional outcomes
when given periopeatively in lumbar spine surgery.
Hysterectomy- positive
Ajori et al. performed a study investigating the preemptive use of gabapentin (600 mg) prior to abdominal hysterectomy and its influence on nausea and vomiting, and meperidine
consumption. Pain was assessed on a visual analogue scale (VAS) at 1, 4, 6, 12, and 24 hours postoperatively. This study showed that gabapentin group had significantly lower VAS scores
at every time interval compared to the placebo group and the total meperidine consumed in the gabapentin group was significantly less than in the placebo group. PONV and the
consumption of antiemetic drugs were also significantly reduced in the gabapentin group. Therefore, preemptive use of 600 mg gabapentin orally in patients undergoing abdominal
hysterectomies significantly decreases postoperative pain and PONV and also reduces analgesic and antiemetic drug requirements.
Major Bowel Surgery- negative
Siddiqui et al. performed a study investigating the effects of gabapentin (600 mg) orally 1 hour prior to surgery in patients with inflammatory bowel disease (IBD) undergoing major bowel
surgery. This group found that a single preoperative administration of 600 mg gabapentin in patients undergoing major bowel surgery does not reduce postoperative pain scores, opioid
consumption, or opioid-related side effects.
Orthopedic Surgery - positive
Panah Khahi et al. explored the efficacy of preemptive use of gabapentin on reduction of postoperative pain in the first 24 hours after internal fixation of the tibia under spinal
anesthesia. Patients were administered 300 mg of gabapentin two hours before surgery and postoperative pain was evaluated using VAS two, 12 and 24 hours after surgery. The time
from the completion of the surgery until the first bolus dose of morphine on demand and the total morphine required were also evaluated. This study showed that the pain score was
significantly lower in the gabapentin group compared to the placebo group two hours after the completion of the surgery; however, the scores 12 and 24 hours after surgery were not
significantly different between the two groups. Therefore, preemptive use of gabapentin 300 mg orally significantly alleviated postoperative pain two hours after internal fixation of the
tibia.
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Who benefits from gabapentin
Positive

Negative

Mixed

Lumbar Spine Surgery

Thoracic Surgery

Thyroid Surgery

Coronary Artery Bypass

Major Bowel Surgery

Craniotomy

Orthopedic Surgery
Hysterectomy

Post op / Transition of care
• PO conversions
• Pain Clinic Follow Up
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Post Op/Transition of Care
• Multimodal Analgesia
• Concept proposed 20 years ago is now well
established
• Addition of NSAID to IV PCA decreases nausea
and sedation compared with morphine PCA
alone
– Elia et al. Anesthesiology. 2005;103(6):1296-304

Case Presentation
• Twenty Eight YO F s/p Ex lap for Crohn’s,
abdominal abscess drainage, lysis of
adhesions
• Using 56 mg/day on IV hPCA
• Pain poorly controlled at 20/10
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Case Presentation
• Transitioned to MS Contin 100 mg PO BID
• Morphine IR 45 mg PO Q 4 hrs. PRN
• Added gabapentin 300 mg PO TID with up
titration
• Duloxetine 60 mg PO QHS
• Acetaminophen ATC
• D/C Xanax
• Follow up in clinic in two weeks

In Clinic
•
•
•
•
•

Came with mother
Gave Taper
Follow up in 4 weeks
Not a very satisfying clinical encounter
Did not return in 4 weeks
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Twelve weeks later
•
•
•
•
•

Pt. returns with mother
Weaned down to 100 mg PO MEQ
Chronic pain unchanged
Acute pain gone
Pt. returns to school with pain score 7/10

Nine Months Later
• Call from MGH
• Pt. had colectomy with ostomy
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Questions?
• paulhill@med.umich.edu
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