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Abstract: With little room for error and recent reports of abuse and deaths,

propofol, a commonly used general anesthetic induction agent, has provoked

considerable concern and has stirred debate regarding its classification and

how care should be rendered. The drug, when abused, presents a risk for

psychological dependence, and studies have indicated an increase in the rate

of propofol abuse, particularly among individuals in academic anesthesia

programs. When used for sedation, propofol can pose significant risks for

cardiac and respiratory complications, making it crucial that the administra-

tion of this drug be provided by a practitioner who is well trained in general

anesthesia. With an attractive pharmacokinetic profile of rapid onset and

offset, propofol has a place in medical and dental care. When determining

whether to administer propofol to patients, practitioners should bear in

mind certain precluding factors, such as allergies to egg and soy. The narrow

margin for error, the lack of a reversal agent, and risk for death make diligent

and vigilant care imperative.

LEARNING OBJECTIVES

• discuss the concerns aris-
ing from increased reports
of abuse and death asso-
ciated with subanesthetic
doses of propofoi

• iist the ieveis of seda-
tion, particuiariy in the
context of propofol use
for patient care

• identify the pharmacoki-
netic profiie and toxicoi-
ogy for propofoi, and
assess which patients
may not be able to use
this medication

• explain the importance
for highiy trained health-
care professionals in
administering and moni-
toring propofol in patients

M
arketed as Diprivan® by AstraZeneca (www.
astrazeneca.com), propofol is a commonly used
general anesthetic induction agent.' This short-
acting intravenous medication is labeled by the
Food and Drug Administration (FDA) as a pre-

scription drug for human and veterinary medicine.' The US Drug
Enforcement Agency (DEA) has not currently classified propofol
as a controlled substance.' However, because of the Increasing rate
of propofol abuse among healthcare professionals and the 2009
death of entertainer Michael Jackson, who was given the drug to
treat his insomnia, the DEA is considering changing the classifica-
tion to DEA Schedule IV, which is the classification for the abuse
potential of benzodiazepines.' Only with Jackson's death did the
general public and many healthcare professionals become aware
that propofol is a potential drug for abuse that carries an extremely
narrow margin for error when in the wrong hands. Conversely, in
the right hands, propofol can be a valuable tool to achieve deep seda-
tion or general anesthesia and provides rapid onset and recovery.

However, if administered by individuals not trained in anesthesia
or by operator-sedationists who do not closely monitor vital signs
and respiratoiy output, the drug's use can lead to death.

A recent article in a leading anesthesiology journal stated that
"propofol abuse has become a growing problem in anesthesiol-
ogy."̂  Propofol's abuse potential had been previously suggested
in animal studies, which have demonstrated elevated endogenous
cannabinoid anandamide levels (an endogenous marijuana-like
compound), as well as efî ects on the mesocorticolimbic reward
system.̂ -̂  The mesocorticolimbic dopaminergic reward circuit
in the brain displays increased activity following intake of drugs
with abuse potential.--" Both subanesthetic and anesthetic doses of
propofol increase dopamine concentrations, which refiect activa-
tion of the reward circuit.̂ -̂  After receiving subanesthetic doses
of propofol, individuals describe feeling high, sedated, coasting,
"spaced out," drunk, pleasant, euphoric, or relaxed.̂ "̂

Propofol presents a definite risk for developing psychological
dependence; however, definitive signs of physical dependence
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usually exhibited as a withdrawal S5Tidrome on abrupt discon-
tinuation of the drug have not been well characterized. '̂̂  Abusers
report cravings and repeatedly self-injecting; this psychological
dependence has only been observed in abusers but not in patients
who are legitimately administered the drug for acute situations
(general anesthetic induction or a one-time sedation procedure).''
Limited data regarding tolerance and withdrawal in propofol abus-
ers are available.̂ "''

A survey by Wischmeyer et aP assessing the rate of propofol
abuse in academic anesthesia programs reported that propofol
abuse is on the rise. In the last 30 years, a fivefold increase in the
rate of propofol abuse has been reported, whereas the rate of opioid
abuse has remained relatively constant.^ Although opioid abuse is
still more common and is a growing problem in younger individuals
with FDA-approved pain medications containing hydrocodone and
oxycodone, the rising abuse rate for propofol is concerning because
of its increased risk for fatality. '̂' In fact, findings from a survey of
anesthesiology training programs showed that 18% of these pro-
grams reported propofol abuse.- Although death was not the final
outcome for all individuals caught abusing propofol, there was no
prior evidence of abuse for those who did die until they were found
dead with empty propofol vials and syringes nearby.- In residents
who were self-administering propofol, a 38% mortality rate was
observed.- The greatest risk for complications related to drug ad-
diction occurred in individuals less than 5 years out from medical
school.̂  The retrospective report found that no attending anesthe-
siologist abusing the drug had died.̂  However, the DEA has found
a 28% mortality rate among anesthesiologists abusing the drug.'

In one case report, a 38-year-old female anesthesiologist was
found dead in a locked room. The postmortem analysis showed
that she had self-administered therapeutic levels of the drug, albeit
for illegal purposes; it was not an overdose per se. This has been a

recurrent theme in other reports of propofol-related fatalities.^''
In the absence of medically supervised administration and airway
intervention, the unmitigated effects of respiratory depression and
apnea can lead to death.-'*

The remainder of this article will focus on the legitimate use
of propofol as a deep sedation and general anesthetic agent, with
special emphasis on pharmacology and toxicology.

Levels of Sedation
The Joint Commission's Comprehensive Accreditation Manual for
Ambulatory Care has defined four levels of sedation and anesthesia:
minimal sedation (anxiolysis); moderate sedation (formerly known
as conscious sedation); deep sedation; and general anesthesia.'
Table 1 illustrates that as a patient progresses from minimal to
deeper levels of sedation, central nervous system and cardiovas-
cular depression becomes more pronounced, and the clinician's
ability to maintain a patent airway becomes more impaired. The
addition of therapeutic doses of propofol to conventional conscious
sedation regimens (eg, fentanyl plus midazolam titrated to effect)
will invariably lead to at least a deep level of sedation.

Clinical Pharmacology of Propofol
Propofol (2,6-diisopropylphenol) is a lipid-soluble alkylphenol
compound** consisting of a phenol ring with two isopropyl groups
(Figure 1).' Its mechanism of action is thought to involve an interac-
tion vwth specific structures on the postsynaptic membrane, which
results in a decreased dissociation of the inhibitory neurotransmit-
ter gamma-aminobutyric acid (GABA) from the GABA receptor
located in the central nervous system.** In addition to potentiating
the actions of GABA on the GABA receptor, propofol directly opens
the chloride channel independent of GABA, which is an action
similar to that of barbituric acids such as methohexital (BrevitaF,

Levels of Sedation''

SEDATION
LEVEL

MINIMAL

MODERATE

DEEP

GENERAL
ANESTHESIA

RESPONSE

Normal to verbal
command

Purposeful verbal
command and/or light
tactile stimulation

To purposeful command
with repeated or painful
stimulation. Not easily
arousabie

Not arousabie, even to
painful stimuli

RESPIRATORY SYSTEM

Unaffected

Unaffected

May require assistance
in airway patency.
Spontaneous ventilation
may be inadequate

Impaired. Need assist-
ance in maintaining
patent airv\/ay, and
positive pressure ventila
tion may be required

CARDIOVASCULAR
SYSTEM

Unaffected

Usually maintained

Usually impaired

May be impaired

IMPAIRMENT

Cognitive function
and coordination

Cognitive function
and coordination

Depression of con-
sciousness

Unconscious
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JHP Pharmaceuticals, www.jhppharma.com) and could partially
explain its much steeper dose response curve than benzodiaz-
epines.'" No reversal agent is available for propofol. '̂'

The pharmacokinetic profile makes propofol an attractive drug
for outpatient general anesthetic and deep sedation cases. Onset is
rapid due to the drug's high lipophilicty.' Propofol is metabolized by
the liver where it is conjugated to inactive, water-soluble glucuronic
acid and sulphate metabolites.^ Extrahepatic metabolism via the
lungs has been implied due to the clearance of the drug exceeding
hepatic blood flow."' The metabolites are primarily excreted renal-
ly.' Moderate cirrhosis and chronic renal failure do not significantly
alter the pharmacokinetic profile of the drug.' For sedation, drug
doses can be titrated to efî ect in patients as well, because the drug
is delivered intravenously. A propofol infusion can maintain the
desired level of sedation or anesthesia during a surgical procedure
or to keep the patient adequately sedated to remain intubated in
an intensive care unit. In order for a patient to be awakened from
anesthesia, the plasma propofol concentration needs to be reduced
by half." The initial distribution half life, or clearance from the
central component, is rapid and may be only 2 to 8 minutes for a
single bolus dose."' This explains the relatively rapid recovery from
the drug. The context-sensitive half life following an infusion less
than 8 hours in duration is still less than 40 minutes."

While propofol has an attractive pharmacokinetic profile of
rapid onset and offset, the pharmacodynamic profile, or its
effects on the central nervous system and cardiovascular sys-
tems, must be respected and merits that its use be reserved
for providers with anesthesia training. Propofol
causes profound and dose-dependent respi-
ratory depression." An induction dose will
usually result in apnea. Hypoxie ventilatory
drive is inhibited, and the ventilatory response
to hypercarbia (increased CO,) is diminished.'
Furthermore, both of these respiratory effects
occur in subanesthetic infusion doses admin-
istered for conscious sedation.' The principal
cardiovascular effect of propofol is hypoten-
sion, which results as a decrease in systemic
vascular resistance (also by inhibiting sympathet-
ic-mediated vasoconstriction), preload, and cardiac
contractility.' Hypotension is more pronounced when
the drug is administered rapidly or in
large doses, or when used in elderly
patients.' Also, the baroreceptor re-
flex to hypotension is drastically im-
paired.' Therefore, propofol causes a
decrease in heart rate and cardiac out-
put. Such decreases can be transient
and tolerated in the healthy patient
but if sufficiently severe, can lead to
asystole, especially in patients taking
negative chronotropic medications,
such as ß-blockers, and patients at the F i 91 •
extremes of age.' It is also notable that
patients do not develop a tolerance

follovdng long-term infusions of the drug' and, thus, can develop
significant respiratory and cardiovascular depression without re-
quiring higher propofol doses.

Propofol has several other unique properties. While histamine
release may occur, wheezing is less common with propofol than
with other short-acting intravenous induction agents such as bar-
biturates and etomidate; propofol is not contraindicated for use
in patients with asthma.' Propofol also has antipruritic and anti-
emetic properties."' Patients undergoing propofol-induced gen-
eral anesthesia may occasionally exhibit excitatoiy motor activity,
also known as nonepileptic myoclonia, which may include muscle
twitching or hiccupping."' However, propofol has anticonvulsant
properties; thus, it is not contraindicated in patients with seizures
and has been used in the termination of status epilepticus."'

Propofol was initially formulated with a Cremophor EL sur-
factant; however, the surfactant was associated with a high inci-
dence of anaphylaxis."" The current formulation of propofol is
available only for intravenous administration as an egg lecithin
emulsion, which provides a lipid vehicle for the drug in the aque-
ous phase."'"'^ Because propofol is formulated in an egg lecithin
emulsion, it is pertinent to consider allergic reactions to the drug

or its lipid vehicle. Warnings for propofol differ
throughout the world regarding food

allergies, specifically allergies to
eggs and soy; however, the United
States has no food allergy warn-
ings for this drug. The emulsion

consists of 10% soybean oil, 2.25%
glycerol, and 1.2% egg phospha-
tide B. Typically, this oil-in-water

emulsion can produce injection-site
pain," ' which can be reduced by admin-

Fig 1. Propofol structure.

istration of intravenous lidocaine either
immediately before propofol injection or
by mixing the propofol and lidocaine in a

syringe."*' However, one must carefully cal-
culate the dose of intravenous lidocaine to avoid sys-
temic local anesthetic toxicity, especially in pédiatrie
patients."'' Egg lecithin, which is from egg yolk, is a
stabilizer and emulsifier in many prepared food prod-

ucts.'̂  Of the nine yolk proteins, only two are known to
be allergenic. It is not clear whether
these two proteins are found in egg
lecithin.̂ ^ One study used skin prick
and intradermal testing with propofol
and the lipid vehicle in patients with
egg allergies and produced negative
results." Peanut allergies are con-
cerning due to possible cross reactiv-
ity with soy.'̂  Another study conclud-
ed that a peanut allergy independent
of soy or severe egg allergy is not a
contraindication for propofol. The
authors of the latter study concluded
propofol can be safely administered
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in most childre n with egg allergies, but not severe egg anaphylaxis.
They suggested more data were needed for soy or peanut allergies
and propofol.̂ ^ Because type 1 hjqDersensitivity reactions worsen
upon subsequent exposure and are not dose-dependent, it is impor-
tant to consider that an egg-allergic individual who maybe allergic
to propofol maybe primed to have an even more severe reaction to
the egg protein if given propofol.'̂  In addition, the two isopropyl
groups and the phenol group may be sensitizing antigenic epitopes
of the drug propofol itself.'̂  It is the authors' opinion that patients
with allergies to eggs and/or soy should not receive this drug.

Drug Interactions/Intentional Drug
Combinations for Sedation
Because propofol sedation usually results in deep sedation, the pro-
vider should be trained to rescue the patient from the next level of
sedation, which is general anesthesia.'̂ '= Interestingly, in December
2009, the Centers for Medicare and Medicaid Services (CMS) issued
a statement that said an anesthesiologist, certi-
fied nurse anesthetist, anesthesiologist assistant,
or anesthesia-trained provider as recognized by
state law (including medical doctors, doctors of
osteopathy, dentists, and podiatrists) could ad-
minister deep sedation but must not be involved
in the performance of the procedure itself'''"• The
CMS policy "applied to hospitals but was never
issued for ambulatory surgery centers, which
logically would have fewer aii-way experts avail-
able to rescue patients who were inadvertently
oversedated."'** This is exceedingly relevant to
office-based sedation in the dental office, where
the dentist may be an operator-sedationist.

While propofol has uniquely attractive ad-
vantages, such as a rapid onset and offset fol-
lowed by a clear sensorium, the FDA maintains
that the unique risks of propofol and demands
of managing those risks render it an unac-
ceptable drug for administration by an opera-
tor-sedationist, especially one that has not ^ ^ ^ ^ ^ B H i
been formally trained in general anesthesia.'
Propofol has a narrow therapeutic index, meaning that the dose
range to safely reach the desired level of sedation is small. It is
easy for a patient to enter a deeper-than-intended level of seda-
tion with propofol.' Propofol is a potent, quick-acting drug, and it
is possible for a patient to enter general anesthesia with a single
intravenous dose within only 30 seconds.'-' Interindividual vari-
ability in the metabolism of the drug is approximately 20-fold, so
one dose can be rapidly metabolized in an individual and yet that
same dose may be metabolized slower in another patient, risking
anesthetic depth deeper than the provider originally intended.'-"'
There is no reversal agent (receptor antagonist) for the drug,
unlike benzodiazepines and opioids, which have reversal agents
(fiumazenil and naloxone, respectively.)'-^-''' Serious risks of pro-
pofol include partial or complete airway obstruction, apnea, and
profound decreases in blood pressure.' The resulting hypoten-
sion and arterial oxygen desaturation can manifest suddenly and

The FDA warning

on propofol states

that only providers

trained in anesthesia

and whose undivided

focus is in

administering the

drug and monitoring

the patient should

perform sedation

procedures employing

propofol.

become life-threatening if the appropriate interventions are not
taken to mitigate these effects.'

Although it is true that a combination method for sedation con-
sisting of benzodiazepines, opioids, and other sedative hypnotics
(such as propofol) may provide therapeutic advantages from each
drug class while reducing the adverse effects of giving larger doses
of any of these drugs individually, this approach does not prevent
respiratory depression and provides no guarantee for an added
layer of patient safety. Such drug combinations can be alluring,
as benzodiazepines provide anxiolysis and amnesia and opioids
provide analgesia. However, all three drug categories can cause
respiratory depression. In fact, such a regimen may potentiate re-
spiratory depression from all three drug categories, despite the use
of a smaller dose of propofol.'

Benzodiazepines play a key role in the armamentarium of the
operator-sedationist non-general anesthesia-trained dental
provider. Benzodiazepines have anxiolj^ic and amnesic effects

while having less cardiac, respiratory, and cen-
tral nervous system depression than opioids
of propofol." Benzodiazepines can be titrated
to effect, and a reversal agent, flumazenil, ex-
ists. This method of sedation can be supple-
mented with opioids, which provide analgesia
and potentiate other sedatives, although the
addition of an opioid invariably increases the
risk of respiratory depression."* Opioid overse-
dation maybe antagonized with naloxone, but
its use should be reserved to clinicians who
are skilled in airway management. This is be-
cause respiratory depression can reoccur as
the reversal agents have shorter half-lives than
the agonist medications, which is especially
concerning if multiple doses of the agonists
have been given."

While mild-to-moderate sedation may pro-
vide sufficient anxiolysis, analgesia, and am-
nesia for many patients, other patients may

• • • • • • • require deeper sedation or general anesthesia.
It may be attractive to achieve a greater depth of

anesthesia with more potent agents, but it could also prove to be
dangerous in the wrong hands. According to the American Dental
Association, "the drugs and/or techniques used [for conscious
sedation] should carry a margin of safety wide enough to render
unintended loss of consciousness unlikely."''-^" In some states,
inhalation and intravenous induction agents such as sevofiurane,
methohexital, ketamine, propofol, and remifentanil are restricted
agents, only to be used by those who have general anesthesia per-
mits.''' The rationale for this decision made on the state level, as
well as that of the FDA when issuing the warning label on pro-
pofol, is that there are unique challenges when using such drugs.
An operator-sedationist dentist administrating propofol would
have two responsibilities—the procedure and the deep sedation."
Deep sedation has greater demands with regards to monitoring,
maintaining an airway, and sustaining hemodynamic stability.
Furthermore, the operator would be prone to increasing drug
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delivery to blunt a patient's reaction to acute painful stimuli. The
patient may enter a state of general anesthesia if too much drug is
administered or if the painful stimulus is removed."

Others have contended that using ketamine in combination
with propofol can mitigate some unwanted adverse effects such
as airway obstruction.-' These claims may seem like an enticing
magic bullet, but using two induction agents is not safer than
using one.̂ ^ Ketamine provides analgesia without increased
apnea and raises blood pressure and heart rates. These effects
oppose the cardiovascular and respiratory depression of propo-
fol. However, ketamine also inereases airway secretions, causes
nausea and emesis, and is associated with recovery agitation.^' In
one of the largest randomized, double-blinded studies for emer-
gency procedural sedation, the incidence of adverse respiratory
events in patients sedated with propofol alone versus ketamine
and propofol was the same. '̂ Propofol did mitigate emesis caused
by ketamine; however, the efficacy, induction time, and sedation
time were similar in both groups. '̂ Apnea can also result from
rapid ketamine administration even in the absence of propofol. '̂
In fact, subclinical respiratory depression was noted in a large
proportion of adults receiving ketamine alone.^' Furthermore,
there was a slightly higher incidence of airway complications
when ketamine was given in higher doses or when ketamine was
given with anticholinergics and/or benzodiazepines to preempt
secretions that may irritate the respiratory tract or emergence
agitation, respectively.'""' It would be prudent to reserve the ad-
ministration of induction agents and combinations of induction
agents for those trained in general anesthesia and are proficient
in airway and hemodynamic management.

The FDA Warning, Gastroenterology, and
How Dentistry Is Different
The FDA has specific warning labels for propofol listed in the
package insert, which state: "For general anesthesia or monitored
anesthesia care (MAC) sedation, DIPRIVAN Injectable Emulsion
should be administered only by persons trained in the adminis-
tration of general anesthesia and not involved in the conduct of
the surgical/diagnostic procedure.""^ The American College of
Gastroenterology petitioned for removal of this warning label, but
in 2010 the FDA denied this request for several valid reasons. The
FDA noted the failure to rescue a patient from oversedation was a
prominent cause of poor outcomes that have been reported in the
gastroenterology literature.' In addition, a single dose can result
in general anesthesia within 30 seconds. Individual responses to
propofol vary widely in the levels of anesthetic depth achieved, and
a 20-fold variation in the metabolism of the drug among individu-
als was observed. As noted earlier, no reversal agent for propofol
is available. The FDA has found a significant lack of training in
gasteroenterologists and other medical specialists for employing
propofol sedation—some physicians have as little as 20 minutes of
training in airway management.' Gastroenterology's core curricu-
lum makes no mention that a specific number of anesthesia cases
are needed for proficiency. It is only suggested that the physician
should "master" moderate sedation and have a "familiarity" with
drugs intended for deep sedation, such as propofol.̂ ^

As the need for sedation and anesthesia in dentistry rises, dental
practitioners can learn several lessons from the FDA's decision.
While operator-sedationists trained in intravenous moderate
sedation may desire to provide deep sedation, it would be unsafe to
attempt sedation with propofol for the same reasons cited by the
FDA with regards to operator-sedationist gasteroenterologists,
namely the lack of formal education and training in anesthesiol-
ogy coupled with the drug's ability to induce profound respiratory
depression and the loss of a patent airway. Anesthesia providers
within dentistry, such as dentist-anesthesiologists and oral and
maxillofacial surgeons, are difi'erent from gastroenterologists, as
both of the former have had months to years of formal training in
anesthesiology. In fact, dentist-anesthesiologists must complete
training in at least 500 general anesthesia eases.̂ ^ With such ad-
equately educated providers within the dental community, as
well as nurse-anesthetists and physician-anesthetists, there is
no valid reason to believe that the benefits of administering pro-
pofol by individuals trained in moderate intravenous sedation
will exceed the many risks outlined in this article. Furthermore,
the American Society of Anesthesiologists (ASA) has recognized
the profound potential for respiratory depression and even death
with any drug regimen.'* ASA has expanded its requirements
for standard basic anesthetic monitoring to include mandatory
exhaled end-tidal carbon dioxide monitoring for any moderate
sedation, deep sedation, or general anesthetic administered to a
patient.^* Only with formal training in anesthesia can one expect
safe provision of deep sedation with this drug and the ability to
recognize and mitigate any complications, such as maintaining
airway pateney, ventilation, and hemodynamic stability in a full
spectrum of patients.

Conclusions
Although behavioral management is the safest and least physi-
ologically disruptive means for relieving fear and anxiety in dental
patients, some still require conscious sedation. These include very
young children who are not only anxious but are uncooperative
because they are unable to understand the benefit to the upcom-
ing dental treatment, the extremely fearful adult, the medically
compromised and those with special needs, severe gaggers, patients
with allergies to local anesthesia, and otherwise healthy patients
undergoing invasive procedures such as the extraction of impacted
third molars." Conscious or moderate sedation without using drugs
such as propofol is often effective for most patients in the hands of
adequately trained providers. With the exception of patients with
allergies to amide local anesthetics, profound local anesthesia is
still requisite in any successful sedation regimen. Compensation
for inadequate local anesthesia should not be done with deeper
sedation or general anesthesia, which is accompanied by risks for
cardiovascular and respiratoiy depression.

While drugs such as propofol provide deeper sedation with
quicker onset and offset, the potential for the patient to achieve a
deeper level of anesthesia with profound cardiovascular depression,
airway obstruction, and apnea warrants that the use of this agent
be reserved for those who have proficiency in the administration
of general anesthesia. The FDA warning on propofol states that
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only providers trained in anesthesia and whose undivided focus

is in administering the drug and monitoring the patient should

perform sedation procedures employing propofol.̂  The FDA main-

tained this warning in response to a petition by gastroenterologists

requesting the warning label be removed. The FDA clearly stated

that nonanesthesiologists can have the appropriate education

and experience to ad-

Related Content: minister propofol along

with the ability to quickly

identify and respond to

the airway, respiratory,

cardiovascular, and he-

modynamic sequelae as

these problems may arise

precipitously.''^ Unlike

gastroenterologists, den-

^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ l ^ ^ g ^ tists have a low mortality

rate among their patients

in outpatient anesthesia: Gastroenterologists had 52 mortalities

per 1,048 practitioners in a 2-year period; the mortality for general

anesthesia provided by both oral surgeons or dentist-anesthesiolo-

gists ranged from 1 in 248,000 cases'" to 1 in 840,000 cases."* Based

on data collected between 1973 and 1995, dentist-anesthesiologists

and oral and maxillofacial surgeons in Canada have demonstrated

an excellent safefy record of 1 mortalify per 1.4 million cases of deep

sedation or general anesthesia.'*

Adequate anxiolysis and analgesia are essential elements in

dentistry. This may consist of local anesthesia and behavioral

management in patients or require mild-to-moderate sedation or

perhaps deep sedation and general anesthesia. While propofol is

a potent and valuable tool in the hands of an adequately trained

anesthesia provider, there is a very real risk of cardiac and respi-

ratory complications that preclude its use to only those formally

trained in general anesthesia.
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