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Questions?

• Ketamine is a unique anesthetic agent with 
both anesthetic and analgesic properties.1

• Ketamine is primarily a N-Methyl-D-
Aspartic acid (NMDA) antagonist that also 
works on glutamine, nicotinic, muscarinic, 
monoaminergic and opioid receptors.2

• The uses of ketamine are numerous and 
include treatment of chronic pain, acute 
pain, depression, as a multimodal pain 
adjunct, opioid-sparing agent and as an 
adjunct in enhanced recovery after surgery 
(ERAS) protocols.2,3

• Ketamine can be used as the sole 
anesthetic agent because it provides 
anesthesia, amnesia, sedation, analgesia 
and immobility.4

• Ketamine use can facilitate the safest, 
most effective pain management and 
minimize the dose of opioids needed, 
which in turn reduces adverse effects and 
safety concerns.9

What are the risks and benefits 
associated with the use of ketamine and 
how can anesthesia practitioners 
incorporate ketamine into their own 
anesthetics? 

• A 49-year-old female presented for a 
lumbar lateral interbody fusion extreme, 
anterior lumbar spine arthrodesis L3/4 with 
revision and instrumentation.

• Her pertinent medical history included 
chronic pain and postoperative nausea and 
vomiting (PONV). 

• Based on the surgical need for both 
sensory and motor nerve monitoring 
intraoperatively, the  anesthetic plan 
included minimal sevoflurane, 
succinylcholine for induction and a propofol 
intravenous (IV) infusion with boluses of 
ketamine to maintain unconsciousness. 

• A bispectral index (BIS) monitor (Aspect 
Medical Systems, Natick, MA) was utilized 
intraoperatively to maintain a goal of 40-60. 

• General anesthesia was achieved with 
fentanyl 100 mcg, lidocaine 100 mg, 
propofol 200 mg, ketamine 50 mg and 
succinylcholine 160 mg IV. 

• Laryngoscopy was successfully performed.
• Following induction, a propofol IV infusion 

was initiated at 140 mcg/kg/min and 
sevoflurane was maintained at 0.3 
minimum alveolar concentration (MAC). 

• Ketamine 10 mg IV was administered every 
hour.

• The patient was successfully extubated and 
was transported to postoperative recovery 
unit (PACU), where she had no complaints 
of nausea, vomiting or pain. 

• Ketamine, a sympathomimetic, is the only 
anesthetic agent that exhibits a stimulatory 
effect of the cardiovascular system and 
increases cardiac output, blood pressure 
and heart rate.4,5

• Advantages of ketamine include lack of 
respiratory depression, analgesic 
properties, high bioavailability, large volume 
of distribution, rapid onset, bronchodilation 
and hemodynamic stability.2,4

• Additional benefits of ketamine include 
reduced opioid use, reduced pain scores 
and a decrease in PONV.10

• Ketamine is a dissociative anesthetic that 
alters visual and pain perception, while 
creating an out of body experience.2

• Ketamine is beneficial for asthmatics, 
trauma patients, patients with chronic pain 
who are dependent on opioids and the 
critically ill population.3,4

• Ketamine can be used in subanesthetic 
doses for treatment of depression and 
acute perioperative pain control.2,4

• Disadvantages of ketamine include 
increased oral secretions, tachycardia, 
hypertension, unpleasant dreams, 
hallucinations, risk of postoperative 
cognitive dysfunction, agitation, drowsiness 
and increased intracranial pressure.3,4,5

• Administration of an anticholinergic and 
benzodiazepine can offset the 
hypersalivation and psychomimetic effects 
of ketamine.4

• Ketamine has been used at a dose of 0.1-
0.2 mg/kg IV to reduce the pain response 
and the amount of opioids needed.1

• Additional benefits of ketamine include 
reduced opioid use, reduced pain scores 
and a decrease in PONV.10

• Ketamine can be used for maintenance of 
anesthesia as a continuous infusion at a 
rate of 5-20 mcg/kg/min IV.4

• Ketamine is a useful anesthetic agent with 
potent analgesic and opioid-sparing 
benefits. 

• As more facilities implement ERAS 
protocols, the use of ketamine will continue 
to increase to achieve ERAS goals. 

• It is important for anesthesia practitioners to 
be alert to the benefits and limitations of 
ketamine in order to implement ketamine 
into their own anesthetic plans to ultimately 
improve quality of patient care. 

• Staff education could be addressed through 
PowerPoint programs presented in a staff 
meeting. 

• This presentation would include the 
benefits, limitations, uses and doses of 
ketamine used specifically for ERAS and 
opioid-sparing purposes.

• ERAS guidelines should be modified to 
clearly detail the dose of ketamine to be 
used and when it is appropriate to omit the 
use of ketamine.

• A summary of the protocol modifications 
and presentation takeaways could be 
printed and distributed to anesthesia staff. 

• Future research could study the dose of 
ketamine that yields the trifecta of 
analgesia, ERAS goals and opioid-sparing 
benefits with minimal side effects. 
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