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Serious https://www.youtube.com/watch?v=GYHidecGy2U

https://www.youtube.com/watch?v=GYHidecGy2U


Cost of Healthcare 

Center for medicare and medicaid services, 2011
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Chronic pain
• Persistent pain impacts 100 million adults

• Cost is more than $500 billion annually

• Chronic pain costs exceed the economic costs of the 
six most costly major diagnoses—cardiovascular 
diseases ($309 billion); neoplasms ($243 billion); 
injury and poisoning ($205 billion); endocrine, 
nutritional, and metabolic diseases ($127 billion); 
digestive system diseases ($112 billion); and 
respiratory system diseases ($112 billion) 
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National Heart, Lung, and Blood Institute. Fact book fiscal year 2010. Bethesda, MD: U.S. Department of Health and 
Human Services, National Heart, Lung, and Blood Institute; 2011.



Opioid Epidemic
• 1990’s- pharmaceutical companies: told the medical community that 

patients would not become addicted to opioid pain relievers and 
healthcare providers began to prescribe them at greater rates

• 2000’s- Increased prescription of opioid medications led to widespread 
misuse of both prescription and non-prescription opioids before it 
became clear that these medications could indeed be highly addictive.

• 2016- Opioid overdoses accounted for more than 42,000 deaths, 
more than any previous year on record. An estimated 40% of opioid 
overdose deaths involved a prescription opioid.

• 2017- U.S. Department of Health and Human Services declared the 
opioid epidemic a national public health emergency 
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https://www.hhs.gov/opioids/about-the-epidemic/index.html



Opioid Epidemic
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https://www.nap.edu/read/24781/chapter/2#2

https://www.nap.edu/read/24781/chapter/2#2


#OpioidCrisis

10https://goaconference.org/the-opioid-epidemic

Traumatic & 
Painful event

PTSD/inflammation 
& pain/opioids

Chronic pain & opioid 
addiction



#OpioidCrisis

11



Why Fentanyl?

12

https://www.e-jnc.org/journal/view.php?number=199

https://www.e-jnc.org/journal/view.php?number=199


Opioid Epidemic
• Department of Health and Human Services (HHS) developed a 5 point 

plan to combat the opioid epidemic

• Improving access to treatment and recovery services

• Promoting use of overdose-reversing drugs

• Strengthening our understanding of the epidemic through better 
public health surveillance

• Providing support for cutting edge research on pain and addiction

• Advancing better practices for pain management
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www.hhs.gov/about/leadership/secretary/speeches/2017-speeches/secretary-price-announces-hhs-strategy-for-fighting-opioid-crisis/index.html



Neonatal Opioid Withdrawal Syndrome
• Neonatal opioid withdrawal syndrome (NOWS) may occur when a pregnant 

woman uses opioids during pregnancy
• Fivefold increase in the incidence of NOWS between 2004 and 2014, from 1.5 

cases per 1,000 hospital births to 8.0 cases per 1,000 hospital births.
• One baby born with symptoms of NOWS every 15 minutes in the United States.
• During the same period, hospital costs for NOWS births increased from $91 

million to $563 million, after adjusting for inflation
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https://www.drugabuse.gov/opioid-summaries-by-state/ohio-opioid-summary

https://www.drugabuse.gov/opioid-summaries-by-state/ohio-opioid-summary


Cleveland Clinic Opioid Epidemic
• Ohio leads the nation in opioid-related ER visits

• In 2016, Cleveland Clinic alone had more than 2,300 opioid-related ED 
visits, including 1,200 overdoses

• 75% of addiction related to initial opioid prescription

• Multimodal Strategy
• Physician
• Pharmacy
• Nursing
• Company wide support & involvement
• Implementing ERAS, regional & acute pain management 

techniques
• Decreased hospital stay, opioid consumption, improved outcomes
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https://my.clevelandclinic.org/health/articles/21127-opioids

https://my.clevelandclinic.org/health/articles/21127-opioids


Persistent postsurgical pain
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• Post-surgical pain syndrome (PSPS) has been identified as a major 
contributor to development of chronic pain in surgical patients

• Persistent pain 3-6 months after surgery

• 10% of certain types of surgeries performed leads to PSPS

• Etiology: nociceptive (trauma or surgery) > inflammatory > neuropathic

• Risk factors:  multifactorial



PSPS Risk Factors
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• Genetic susceptibility 
• High COMT activity associated with development of chronic pain. 
• Melanocortin-1 receptor gene (red hair) associated with greater 

sensitivity to opioid analgesia (PONV?)
• Preceding pain

• Previous pain correlates with development of chronic neuropathic 
pain

• Severe zoster pain leads to severe post-herpetic neuralgia
• Amputees with severe phantom limb pain had more intense 

preamputation pain
• Acute postoperative pain is associated with chronic pain after breast 

surgery, thoracotomy, and inguinal hernia repair.
• Psychosocial factors

• Social, economic, expectations, memories, environment, etc
• Age & sex

• Young women are more likely to develop PSPS

Persistent postsurgical pain: risk factors and prevention. Kehlet H, Jensen TS, and Woolf CJ. 2006, 
The Lancet. 367;9522(13-19)
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1. Denervated Schwann cell leads to 
macrophage infiltration and chemical 
signaling

2. Neuroma leads to ectopic 
spontaneous excitability of fibers

3. Dorsal root ganglion gene expression 
alters excitability 

4. Dorsal horn produces CENTRAL 
SENSITIZATION, loss of inhibitory 
interneurons, microglial activation. 
AMPLIFIED SIGNAL

5. Brainstem modulates transmission in 
spinal cord

6. Limbic system and hypothalamus 
contribute mood, behavior, 
autonomic reflex (classic pain patient 
behavior)

7. Pain sensation generation in cortex
8. Genomic DNA predisposition to 

chronic pain

Nervous System Signal Transduction



Prevention of PSPS
• Surgical technique

• Minimally invasive techniques (laparoscopy, thoracoscopy, 
arthroscopy, etc)

• Avoid nerve damage (intercostal nerve in axillary dissection for 
mastectomy patients)1-4

• Pre-emptive multimodal analgesia
• Mixed data on whether pre-emptive analgesia reduces PSPS 5,6 

due to study design, depending on agent used
• Multimodal approach with anti-inflammatory (COX inhibitors, 

acetaminophen, steroids), NMDA antagonists, gabapentin, and 
regional techniques may prevent central and peripheral 
neuroplasticity and sensitization7
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Inflammatory Cascade



Prevention of PSPS
• Factors

• Genetic susceptibility
• Emotional input
• Societal pressure
• Patient expectations
• Traumatic exposure
• Inflammatory cascade
• Signal transduction
• Opioid-induced 

tolerance & hyperalgesia
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• Therapeutic targets
• Gene therapy?
• Cognitive therapy
• Biofeedback
• Setting & managing expectations
• Minimally invasive surgical 

techniques
• Promoting anti-inflammatory 

healing (nSAIDS, local anesthetics, 
etc)

• Multimodal approach to pain 
medication

• Regional anesthesia & acute 
pain management
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Evidence for Regional Anesthesia preventing PSPS 
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Evidence for Regional Anesthesia preventing PSPS 
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Evidence for Regional Anesthesia preventing PSPS 
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Evidence for Regional Anesthesia preventing PSPS 
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Dexmedetomidine 
(S)-4-[1-(2, 3-dimethylphenyl) ethyl]-3H-Imidazole

• 1:1620 α1 to α2 binding ratio (highly 
α2 selective)

• Approved by FDA in 1999 for short 
term sedation

• Off-label uses include
• anxiolytic1

• Analgesic2

• Blunt sympathetic response to 
intubation3

• Decreases need for anesthetic 
agents4

• Cardiovascular stability5

• Neuro/renal protection6

• Minimal respiratory 
depression7

• Reduced post-op shivering8

• Early ventilator weaning, 
reduced ICU stay9

• Blocks- peripheral, neuraxial10
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Neuraxial Mechanism of Action

⚫ Analgesic effects via spinal α2 adrenoceptor 
agonism, depressing release of C-fiber 
neurotransmission, hyperpolarization of 
postsynaptic dorsal horn neurons11-14

⚫ Reduced onset time of motor & sensory block
⚫ Increased duration of sensory block
⚫ Delayed motor regression
⚫ Prolonged postop analagesia, reduced total dose of 

analgesics
⚫ Delayed need for first opioid
⚫ Decreased post-op shivering
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Dexmedetomidine versus other adjuvants

⚫ Compared to equipotent dose of clonidine, DEX showed 
prolonged postop analgesia with delayed and decreased 
need of rescue analgesics15

⚫ DEX decreases anesthetic requirements, prevents 
awareness, improves oxygenation, and postop analgesia16,17

⚫ DEX along with LA for epidural analgesia during labor 
pains shows good maternal satisfaction without deleterious 
effect on uteroplacental circulation and newborns 
outcome18

⚫ DEX has also been used as an adjuvant in peripheral nerve 
blocks and has shown to prolong the sensory and motor 
block duration19,20



30

Disadvantages of intrathecal opioids

⚫ Delayed respiratory depression (for up to 24 
hours!) morbidly obese and severe OSA patients

⚫ Pruritis refractory to anti-histamines
⚫ Nausea/emesis requiring multiple doses of 

anti-emetics which may make the patient more 
somnolent and potentially extra-pyramidal 
symptoms

⚫ For opioid-induced pruritis and nausea refractory 
to ondansetron, diphenhydramine, 
buprenorphine, etc consider low dose naloxone.
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Intrathecal DEX vs Morphine
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KP Riverside Chart Review February & March

• 80 patients (50 morphine, 30 DEX)

• Similar background characteristics (age, BMI, ASA 
status, etc)

• Same surgeons, anesthesiologists/CRNAs, order sets, 
nursing, etc

• Collected data on time to first opioid, opioid 
requirement, incidence of  nausea or pruritis requiring 
medication
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Dexmedetomidine decreases pruritis & nausea
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Dexmedetomidine provides prolonged analgesia
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Future area of research: new techniques & 
pharmaceutical agents
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Future area of research: new techniques & 
pharmaceutical agents
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Future area of research: new techniques & 
pharmaceutical agents
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Future area of research: new techniques & 
pharmaceutical agents
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Future area of research: new techniques & 
pharmaceutical agents



• 700,000 total knee arthroplasty (TKA) procedures are 
performed annually in the US. This number is 
projected to increase to 3.48 million procedures per 
year by 20301

• 400000 total hip arthroplasty procedures (THA) are 
performed annually2

• Hospital costs for joint replacement increased from 
2002 to 2013, but less than anticipated ($23k vs 
$25k) due to decreased length of stay3

• Major barrier to same day discharge is pain, nausea, 
and hypotension4

• Outpatient total joints may be a safe and effective 
practice in select patients with anesthetic 
management that facilitates earlier discharge and 
recovery5

Introduction Perioperative Management
• Pre-op optimization of chronic conditions (hypertension, diabetes, 

discontinuing opioids, smoking cessation, home health referral to 
ensure safe home discharge), anesthesia pre-op clinic visit

• Day of surgery: apple juice 2 hours prior, pre-op acetaminophen, 
gabapentin, ketorolac/meloxicam

• Intra-op spinal, sedation, fluids

      -0.5% ropivacaine; 1.8mL for knee, 1.6mL + 0.6mL sterile water for 
hip (hypobaric mixture), adjust for height variation. This regimen allows 
for rapid motor recovery with prolonged sensory analgesia, allowing for 
early physical therapy without associated hyperalgesia

       -25cc/kg IV fluids intra-op, adjust based on clinical factors

       -No opioids, diphenhydramine or benzodiazepines

       -propofol drip titrated, ketamine 40mg IV, consider 
dexmedetomidine 0.5mcg/kg IV for obstructive sleep apnea

• Recovery: Early physical therapy, Robaxin/magnesium as needed for 
pain

      -adductor canal block with liposomal bupivacaine, 
dexmedetomidine, epinephrine, and dexamethasone (~48 hours of 
pain relief for TKA vs standard 16 hour block)

• Patients sent home once discharge criteria met, no baseline 
long-acting opioid, only hydrocodone/acetaminophen as needed 
(typically minimal first 48 hours.

Opioid-Free Anesthesia Facilitates Same Day Total Joint Surgery
Amir Shbeeb, MD

Kaiser Permanente Medical Center- Riverside, CA

Discussion

Conclusions

As the number of total joint replacement surgery continues to rise along with 
associated increased cost of healthcare, advocating and supporting same day joint 
surgery for select patients becomes more critically important for sustainable 
healthcare in a systems-based practice. Opioid-free anesthesia may increase the 
success of same day total joint surgery for THA and TKA.
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Figure 2. Illustration of number of total joints at our medical center by same day (blue), 1 day (red), and 
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Opioids have many undesired effects perioperatively: nausea, ileus, 
sedation, as well as hyperalgesia and opioid addiction. With the focus of 
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Cedars-Sinai hip fracture protocol
• Avoid benzodiazepines & opioids perioperatively

• Fascia iliaca block catheter vs single shot injection

• Acetaminophen, gabapentin, NSAIDs around the clock

• Tramadol as needed for breakthrough pain

• Drastically improved pain control, decreased incidence of delirium, POCD



Brachial Plexus
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Axillary Block
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Axillary Block
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Axillary Block
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Axillary Block
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Infraclavicular Block
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Supraclavicular Block
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Interscalene Block
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Sciatic Block
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Femoral & fascia iliaca block
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Saphenous Block
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Popliteal Block
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PECS Block
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PECS Block
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Paravertebral Block
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TAP Block
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TAP Block
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Benefits of Regional Anesthesia
• Decreased perioperative opioids

• Decreased anesthetic requirement (less nausea, sore throat, decreased 
PACU/recovery time, improved perioperative efficiency… same day joints)

• Improved pain score

• Decreased hospital length of stay

• Decreased ileus/earlier return of bowel & urinary function

• Decreased risk of post-operative cognitive dysfunction

• Decreased risk of respiratory depression

• Decreased risk of opioid dependence

• Decreased risk of over-sedation/somnolence

• Decreased risk of delirium

• Improved functional status due to less pain

• Better outcomes… better care… $$$
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Conclusion
• Chronic pain & opioid crisis are a burden on our healthcare system and society

• Acute postsurgical pain is tightly associated with the development of chronic 
pain & opioid addiction

• PSPS etiology is multifactorial: environmental, social, gender, age and 
psychological factors

• Acute postsurgical pain is a complex process with multiple signaling pathways 
consisting of nociception, inflammation, and ultimately developing neuropathic 
pain

• Peripheral and central sensitization occurs at the genetic level with 
inflammatory transmitters modulating genetic transcription

• Proper screening will allow the physician to identify patients most at risk for 
developing PSPS and thereby alter treatment appropriately 

• A multimodal approach with pharmacotherapy, minimally invasive surgery, 
regional anesthesia, and psychotherapy is likely to be most successful in 
decreasing the incidence of PSPS
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Discussion

• What I learned from this:
• Development of chronic postoperative pain is as 

complex, multifaceted  process that requires a complex, 
multimodal approach for treatment

• Prevention is just as important as treatment 
(pre-emptive analgesia)

• Multidisciplinary approach with surgeon, 
anesthesiologist, hospitalist, PT/OT, rehab, nursing, etc

• How this will affect my management:
• Each patient brings variables with them that will require 

a potentially different anesthetic and perioperative pain 
medication regimen

• Risk stratification as well as early identification of red 
flags will lead to better treatment and outcome

• Use certain regional techniques and pharmaceutical 
adjunctive therapy appropriately
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