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AN INCREASINGINTEREST in intravenous anesthetic
techniques has resulted from the availability of more
efficacious intravenous agents, the rising cost of tradi-
tional volatile agents, and concern over anesthetic gas
pollution in the operating room. Although the "ideal"
intravenous anesthetic agent is yet to be developed, such
an agent might possess the physical and pharmacological
properties outlined in table 1. Original! y, interest in such
an intravenous anesthetic prompted the investigation of
phencyclidine (CI-395, PCP, or Sernyl®) and its con-
gener (CI-400, cyclohexamine). These drugs produced
an adequate anesthetic state but long-lasting psychoto-
mimetic activity during the postanesthetic period pre-
cluded their widespread clinical use.!" Further research
led to the clinical evaluation of ketamine (CI-581, Ke-
talar® or Ketajectv) which provided adequate surgical
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anesthesia, a rapid recovery and less prominent emer-
gence reactions." The ketamine molecule [2-(O-chloro-
phenyl)-2-methylamino cyclohexanone], which structur-
ally resembles phencyclidine and cyclohexamine, has a
molecular weight of 238, is water soluble has a pK of5. .) a .
7.5, and contains a chiral center producing two resolv-
able optical isomers or enantiomers (fig. 1). Although
the racemic mixture (containing equal amounts of the
two ketamine isomers) was approved for general clinical
use in 1970, its clinical usefulness has been limited be-
cause of its cardiovascular-stimulating properties and
high incidence of disturbing emergence reactions. In this
review the authors will discuss the basic pharmacology
of ketarnine and its optical isomers and evaluate current
clinical applications of this unique sedative, analgesic,
and anesthetic drug.

Basic Pharmacology

CENTRAL NERVOUSSYSTEM(CNS) EFFECTS

Ketamine produces a so-called "dissociative" anes-
thetic state which has been described as a functional and
electrophysiological dissociation between the thalamo-
neocortical and limbic systems." The unique clinical an-
esthetic state produced by ketamine has been character-
ized as a state of catalepsy in which the eyes remain open
with a slow nystagmic gaze while corneal and light re-
flexes remain intact. Varying degrees of hypertonus and
occasional purposeful movements unrelated to painful
stimuli are noted in the presence of adequate surgical
anesthesia. Judging the adequacy of anesthesia consists
primarily of noting the presence or absence of purposeful
responses to noxious stimuli. Minor CNS changes occur
even after subanesthetic doses of ketamine." These
changes may interfere with one's ability to organize
thoughts and understand the environment during emer-
gence. .

Early EEG studies by Domino et al" reported depres-
sion of thalamo-neccortical pathways (producing hyper-
synchronous delta waves) and concomitant activation of
the limbic system. Subsequent studies" have demon-
strated excitatory activity in both the thalamus and limbic
systems without clinical evidence of seizure activity f~l-
lowing the administration of ketamine. Thus, although
thalamic and limbic epileptiform patterns exist, there is
no evidence that this seizure activity spreads to cortical
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