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OUTLINE

 Case presentation.
 Acute exposure to opioids and chronic opioid dependence. 
 ERAS protocols and multimodal pain management
 Role of regional anesthesiology

 Thoracic Epidurals
 Single shot intrathecal injections
 Transverse abdominis plane blocks

 Local and regional hospital protocols and systemic pain 
agents. 



CASE PRESENTATION:LOMA LINDA MEDICAL CENTER

 64 year old male with duodenal 
adenocarcinoma for exploratory 
laparotomy and Whipple surgery.
 Patient was enrolled in enhanced 
recovery pathway for pancreas surgery 
(ERAS).
 Preoperative pain medications: 
gabapentin, Celebrex and PO Tylenol.
 Day of surgery in preop: Thoracic 
Epidural at level of T8 with bolus 
feature.
 Intra-operative pain management: 
epidural infusion running. No IV opioids 
even on induction of anesthesia.
 Postoperative days: 2-4 gradual 
weaning of epidural infusion.
 Postoperative day 5: patient was 
discharged without requirement of any 
opioid medications (orally or IV).





OPIOIDS IN SURGICAL PATIENTS

 51 million Americans undergo inpatient surgery annually.
 Till 2018 Opioids have remained a primary modality
 Over 80% of patients receive opioids after low-risk surgery
 80% involve oxycodone or hydrocodone. 

 Rate of opioid prescribing was highest for specialists.

 More doses of opioids than needed or prescribing more 
potent opioids when other nonopioid analgesics 

 Excessive or left-over opioids may be diverted or used by 
other members of the patient’s family, including children; 
given away; or sold. 



Opioids: 43.8 million prescriptions 2000 to 289 million prescriptions in 2012. 
Opioid overdoses roughly tripled since 1999.
Opioids contribute to 1 death approximately every 35 minutes.
Most commonly prescribed opioids: oxycodone and hydrocodone.
Increase in opioid prescriptions did not improve patient pain scores.





Third postoperative day, every day of opioid therapy increases the risk of a patient 
becoming a chronic consumer of opioids
Most dramatic increases after the fifth and 31st day of therapy. 



SOLUTION: MULTIMODAL ANALGESIA

 Regional Anesthesia: Epidurals, single shot intra-thecal 
injections as well as peripheral nerve blocks

 Non-opioid medications targeting different pain receptors 

 Synergistic effect of multiple medications and opioid 
reduction

 Acetaminophen, gabapentin/pregabalin, ketamine, 
magnesium, dexamethasone, non-steroidal anti-
inflammatory drugs (NSAIDs), duloxetine, and lidocaine.



MULTIMODAL ANALGESIA: SYNERGISTIC EFFECTS.







EPIDURAL ANALGESIA



EPIDURAL BENEFITS

 Total of 125 trials (9044 patients, 4525 received epidural 
analgesia).

 CENTRAL, EMBASE, PubMed, CINAHL, and BIOSIS till July 
2012. 

 Randomized controlled trials comparing epidural analgesia 
(with local anesthetics, lasting for ≥24 hours 
postoperatively) with systemic analgesia

 Decreased risk of atrial fibrillation, supraventricular 
tachycardia, deep vein thrombosis, respiratory 
depression, atelectasis, pneumonia, ileus, and 
postoperative nausea and vomiting, and improved 
recovery of bowel function,.



Perioperative morbidity: dichotomous 

outcomes. Control indicates systemic, 

opioid-based analgesia; PONV, 

postoperative nausea and vomiting.
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 141 trials 9559 patients. 
 Overall mortality reduced by about a third in patients allocated to 

neuraxial blockade 
 (103 deaths/4871 patients versus 144/4688 patients. 
 Reduction odds of deep vein thrombosis by 44%, pulmonary 

embolism by 55%, transfusion requirements by 50%, pneumonia 
by 39%, and respiratory depression by 59% 

 Reductions in myocardial infarction and renal failure. 
 Reductions in mortality did not differ by surgical group, type of 

blockade (epidural or spinal), 
 Neuraxial blockade was combined with general anesthesia 

compared with trials in which neuraxial blockade was used alone.



Effect of neuraxial blockade (NB) on postoperative mortality, by surgical group, type of 

neuraxial blockade, and use of general anesthesia. 



Effects of neuraxial blockade (NB) on postoperative complications. Diamonds denote 95% 
confidence intervals for odds ratios of combined trial results. 



INTRATHECAL OPIOIDS



 Prospectively evaluated patients who received intrathecal 
opioid analgesia (ITOA) to manage postsurgical pain. 
5969 adult patients who had received ITOA for major 
urologic, orthopedic, general/ vascular, thoracic, and non-
obstetrical gynecologic surgery.



 Mean satisfaction score using a 10-point numeric rating 
scale was 8.51.
Control acute postoperative pain on nearly 6000 patients.
High degree of patient satisfaction





 Meta-analysis of randomized trials testing intrathecal morphine alone (without local 
anaesthetic) in adults undergoing major surgery 

 Twenty-seven studies (15 cardiac–thoracic, nine abdominal, and three spine surgery) 

 645 patients received intrathecal morphine (dose-range, 100–4000 mg). 

 Pain intensity decreased by 2 cm on the 10 cm visual analogue scale up to 4 h 

 Pain intensity on movement was decreased by 2 cm at 12 and 24 h. 

 Opioid requirement was decreased intraoperatively, and up to 48 h after operation. 

 Morphine-sparing at 24 h was significantly greater after abdominal surgery 

 In conclusion, intrathecal morphine decreases pain intensity at rest and on movement 
up to 24 h after major surgery





PHARMACOLOGICAL MANAGEMENT





NONSTEROIDAL ANTI-INFLAMMATORY AGENTS

 Potent analgesics (600 mg of ibuprofen as efficacious as 15 
mg of oxycodone) 

 Inhibition of cyclooxygenase and prostaglandin synthesis.
 Intravenous or oral route 
 Administered on a scheduled rather than on PRN
 Superior analgesia and an opioid-sparing effect.
 Decrease in adverse events, such as postoperative nausea 

or vomiting and sedation.
 Potential risks: platelet dysfunction, gastrointestinal tract 

irritation or bleeding, and renal dysfunction.
 Cochrane review: 23 trials (comprising 1459 patients): 

NSAIDs clinically unimportant transient reduction in renal 
function in the early postoperative period in patients with 
normal preoperative renal function.



NSAIDS

 Meta-analysis 27 randomized clinical trials (comprising 
2314 patients undergoing a variety of surgical procedures) 

 No difference in postoperative bleeding between the group 
taking ketorolac.





 102 patients received elective colorectal resection. 

 2 groups and received intravenous patient-controlled analgesia 
(IVPCA) morphine (M group) or IVPCA morphine plus ketorolac 
(M+K group). 

 Patients in the M+K group received 18.3% less morphine than 
those in the M group within 72 postoperative hours. 

 maximal opioid-sparing effects of ketorolac appeared in 12 to 24 
postoperative hours. 

 onset of first bowel movement and passage of flatus significantly 
less in the M+K group than in the M group. 

 The M group showed a 5.25 times greater risk of inducing PI, a 
result comparable with the M+K group in colorectal surgery 
patients.

 ketorolac to IVPCA morphine clear opioid-sparing effect and 
benefits in regards to the shortening of the duration of bowel 
immobility. 



Total morphine consumption between groups was significantly different. Ketorolac addition 

could reduce the total morphine consumption as much as 18.3%. Error bar indicates SD; M, 

morphine group; MC, morphine consumption; M+K, morphine plus ketorolac group. *P<0.05.



ACETAMINOPHEN

 Acetaminophen administered on a scheduled rather than on 
an as-needed basis. 

 Acetaminophen produces superior analgesia and an opioid-
sparing effect 

 Decrease in some opioid-related adverse events, such as 
postoperative nausea or vomiting and sedation.

 Concurrently administered with NSAIDs on a scheduled 
basis (assuming no contraindications) 

 Administration of both agents will result in an additive and 
synergistic analgesic effect. 





GABAPENTIN

 Initially developed as an antiepileptic drug.
 Gabapentin possesses analgesic properties 
 α-2-δ-subunits of voltage-gated calcium channels
 Decreasing the release of excitatory 

neurotransmitters.
 Treatment of chronic neuropathic pain
 Contemporary evidence: use in the management of 

acute postsurgical pain





 55 studies (4155 patients) pregabalin associated with a significant reduction 
in pain scores at rest and during movement. 

 Decrease of opioid consumption at 24 h compared with placebo.
 Less postoperative nausea and vomiting and pruritus compared with 

placebo.
 Sedation, dizziness, and visual disturbance were more common with 

pregabalin. 
 All doses of pregabalin tested (≤75, 100–150,and 300 mg) resulted in opioid 

sparing at 24 h after surgery. 
 No significant differences in acute pain outcomes with pregabalin 100–300 

mg between single preoperative dosing regimens and those including 
additional doses repeated after surgery.



NMDA ANTAGONISTS

 N-methyl-D-aspartate (NMDA) class of glutamate receptor 
involved with nociceptive processing and development of chronic 
pain. 

 Inhibition of NMDA receptors provides a nonopioid mechanism of 
analgesia. 

 Ketamine hydrochloride, magnesium sulfate, dextromethorphan 
hydrobromide (found in cough syrup), and methadone. 

 Ketamine given postoperatively in sub-anesthetic doses as an 
infusion: decreases intravenous patient-controlled analgesia 
morphine use, postoperative nausea, and postoperative vomiting. 

 Magnesium also can be administered in the perioperative period 
 Perioperative magnesium infusion: associated with decrease in 

postoperative pain and opioid consumption without clinical toxic 
effects caused by toxic serum levels of magnesium.



 39 RCTs (2482 subjects) utilizing low-dose intravenous 
ketamine for postoperative analgesia after a variety of 
surgical interventions.

 Bolus dose: 0.35 mg-0.5 mg/kg and infusion 0.2-0.6 
mg/kg/hr

 Ketamine provides a 40% opioid-sparing effect.







 Total hip/knee arthroplasties (N = 512,393 and N = 1,028,069, respectively) 

 Opioids, peripheral nerve blocks, acetaminophen, steroids, 
gabapentin/pregabalin, nonsteroidal anti-inflammatory drugs, cyclooxygenase-
2 inhibitors, or ketamine. 

 “Opioids only” and 1, 2, or more than 2 additional modes. 

 Multimodal analgesia and opioid prescription, cost/length of hospitalization, and 
opioid-related adverse effects. 

 Patients receiving more than 2 modes (compared to “opioids only”) experienced 
19% fewer respiratory, 26% fewer gastrointestinal, up to a –18.5% decrease in 
opioid prescription and a –12.1% decrease in length of stay (all P < 0.05). 

 Total knee arthroplasty analyses showed similar patterns. 

 Nonsteroidal anti-inflammatory drugs and cyclooxygenase-2 inhibitors seemed 
to be the most effective modalities used. 








