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Abstract Hyperactivity of N-methyl-o-aspartate (NMDA) 

receptors may be one of the factors in the genesis of neuro­
pathic pain (NP). Ketamine is a dissociative anesthetic and 

analgesic that is the most potent NMDA receptor antagonist 

currently available for human use. There is a growing body 

of literature for three decades suggesting efficacy of suban­

aesthetic doses of ketamine in the treatment of NP, particu­

larly the pain in complex regional pain syndromes. The 

primary limitations of ketamine use are secondary to psy­

chotomimetic and, to a lesser extent. sympathetic activation. 
The purpose of this article is to review the history, pharma­

cology, pharmacodynamics, clinical benefits, and limita­

tions of ketamine for treatment of NP. Methods of 

administration and management of adverse effects are 

highlighted based on the clinical experience of the authors. 
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Introduction 

Neuropathic pain (NP) is defined as a pain state arising 

from a lesion or disease of the somatosensory system [I]. 

Conditions associated with NP include infections, trauma, 

metabolic abnormalities, chemotherapy, surgery, irradia­

tion, neurotoxins, inherited neurodegeneration, nerve 

compression, inflammation, autoimmune disease, and 

tnmor infiltration [2]. While etiologically heterogeneous, 

NP syndromes share the primary characteristics of ongoing 

pain, dysesthesias, and hyperalgesia in the absence of an 

identifiable stimulus. 

There are multiple mechanisms responsible for NP. 

These maladaptive responses in the nociceptive pathway 

drive persistently altered processing of both nociceptive 

and innocuous afferent inputs. Mechanisms underlying NP 

include altered gene expression, changes in gene regulation 

within the CNS, changes in ion channels that lead to 

ectopic activity, and synaptic facilitation of the neural axis 

producing central amplification [3]. The activation 

and upregulation of dorsal horn excitatory glutamatergic 

N-methyl-o-aspartate (NMDA) receptors is believed to

play a central role in NP, allodynia, and hyperalgesia [4, 5].

First-line treatment options for NP have included tri­

cyclic antidepressants. serotonin/norepinephrine reuptake 

inhibitors such as duloxetine and venlafaxine, and calcium 

channel <X,O agonists such as gabapentin and pregabalin 

[6]. Yet, NP syndromes have been characteristically 

resistant to these standard pharmacologic therapies and 

effective treatments remain a major clinical challenge. 

In 1990, the first reports of subanesthetic uses of ket­

amine were described for cancer pain, with low doses 

showing efficacy for opioid-resistant pain in cancer 

patients [7]. Since then, there has been increasing clinical 

use of low-dose ketamine to provide analgesic effects in a 




































