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The safe and effective use of ketamine for sedation/analgesia by emer-
gency physicians has been validated in the medical literature. Nonethe-
less, arbitrary restrictions of this medication to anesthesia practitioners
have prohibited emergency physician use in some focations. We explore
the scientific evidence related to the use of ketamine by emergency
physicians for sedation/analgesia, the history of sedation, the opera-
tional definitions of conscious sedation and dissociative anesthesia, and
the Joint Commission on Accreditation of Healthcare Organizations
(JCAHO) related standards. We conclude that ketamine sedation/
analgesia offers many specific advantages for emergency patients and
that it is safely administered by emergency physicians in the appropri-
ately monitored setting. (Am J Emerg Med 1999;17:722-725. Copyright
© 1999 by W.B. Saunders Company)

An editorial in Anaesthesia written in 1971, referring to
the unique sedative/analgesic effects and excellent safety
profile of ketamine,asked, ““Is this the famous stone that
turneth all to gold?”! Since then, the long and positive
clinical experience with this agent in the United States,?? its
prevalent use for sedation/analgesia in the developing
world,*® and favorable field-use experience®!! have vali-
dated the effectiveness and safety of ketamine. Despite the
proven value of ketamine, emergency physicians (EPs) at
some institutions are still prohibited from utilizing this
medication in the emergency department (ED). This commen-
tary explores issues related to the use of ketamine for
procedural sedation by EPs.

HISTORY OF SEDATION

As early as the Middle Ages, surgeons applied “soporific
sponges’’ containing opium and other herbs to their patient’s
nasal mucosa to provide sedation/analgesia (Theodoric of
Cervia, Cyrurgia, Venice, 1498). Over the last few decades,
the practice of sedation/analgesia in the ED has evolved
rapidly through several generations of medications and
practice parameters. Until the late 1980s, EPs usually
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administered medications with long half-lives to accomplish
procedural sedation. The commonly used “lytic cocktail”
(meperidine, promethazine, and thorazine) was often inad-
equate; the therapeutic margin of the “cocktail” is narrow
and respiratory compromise is too common.'> The safety
profile, pharmacokinetics, and effectiveness of other early
agents, such as chloral hydrate, were also found to be
unsuitable for ED use.!516

Appropriate patient monitoring and procedural methodolo-
gies, as well as standards for recovery and discharge,
required further education, acceptance, and dissemination in
the emergency community. This need for uniform standards,
training, and documentation drove an expansion of the
emergency medicine core curriculum to more formally
cover sedation/analgesia.'”'® Although a newer generation
of agents, such as midazolam and fentanyl, offer the
advantage of shorter medication half-life, the incidence of
respiratory compromise has been reported as remarkably
significant.’%? Far from achieving the goal of optimum
sedation/analgesia, “In every major study done to evaluate
the management of pain in the hospital setting, our methods
of pain have been ‘weighed in the balance and found
wanting.” 2! This shortcoming may be more pronounced in
pediatric emergency care. Authorities have reported that
pain and fear are often poorly controlled during therapeutic
procedures on children in the ED; furthermore, they are less
likely to receive any analgesia.?2?® The search for more
optimum agents continues as EPs become more familiar
with other agents, such as ketamine, propofol, and eto-
midate.

Advantages of ketamine sedation/analgesia over more
conventional agents have been cited and reviewed.”* The
unrestricted use of sedative agents for airway management
by EPs has been supported by the American College of
Emergency Physicians (ACEP) in policy position: ““ Appro-
priate sedative and induction agents should be immediately
available in the ED and accessible to all physicians who
perform RST (rapid-sequence intubation) in the ED.”?5 In a
February, 1998 survey by e-mail, EPs at 198 institutions
replied that they had used ketamine for procedural sedation
in their departments.?® Nevertheless, a significant number of
institutions still prohibit EPs, credentialed in sedation/
analgesia and airway management, from utilizing ketamine
and other agents such as propofol and etomidate.
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KETAMINE AND DISSOCIATIVE ANESTHESIA

King’s text Primary Anesthesia describes ketamine’s
actions as ““a most useful state of dissociative anesthesia.
The trance-like state with superb sedation and analgesia is
unique to this agent ... his airway is remarkably pre-
served. . ..”?" The term dissociative anesthesia is derived
from the profound feeling of dissociation from the environ-
ment that the patient experiences. The pharmacological
basis for preservation of brainstem function, and thus
respiratory function, is that ketamine acts primarily on the
cerebral cortex and limbic system.?® Many specific advan-
tages of ketamine sedation/analgesia have been cited. Ket-
amine i8 a strong analgesic, thereby its use may avert the
landmark obliteration that can occur with local anesthetics.?®
Ketamine is associated with improved respiration, broncho-
dilation, and ventilator compliance; generally favorable
hemodynamic effects; and good patient amnesia.>®35 We
believe that ketamine sedation/analgesia reduces the risk of
accidental needlesticks for both the patient and the staff.
Increased parental satisfaction with the care of pediatric
patients undergoing procedures in the ED has been related to
the use of ketamine by survey.? Several series have
validated the safe use of ketamine for sedation by EPs.36%°
Intramuscular and other nonintravenous methods of admin-
istration eliminate the need for intravenous access, sparing
the child another painful and traumatic procedure.®® Oral,
rectal, and nasal routes of administration have been used
with safety and efficacy outside of the operating room.*-4?
To quote King’s text, “Not surprisingly, this remarkable
drug has made many operations possible that would other-
wise have been impossible if you have no recovery ward and
patients have to recover in their own beds. Ketamine is
remarkably safe and is certainly the safest anaesthetic if you
are inexperienced.”?

DEFINITIONS AND THE CONTINUUM OF ANESTHESIA

Where should the line be drawn between sedation/
analgesia and general anesthesia? This has been a subject of
contentious debate.*** A commonly accepted definition of
general anesthesia requires that there is a partial or complete
loss of protective reflexes resulting in the inability to
independently maintain an airway.*® The preservation of
respiratory drive and reflexes during ketamine administra-
tion clearly violates this definition. Anesthesia texts have
defined intramuscular ketamine as ‘“‘sedation and analgesia
... dependent on the dose.”#” Similarly, according to the
American Association of Anesthesiologists, “Sedation and
analgesia describes a state that allows patients to tolerate
unpleasant procedures while maintaining adequate cardiore-
spiratory function and the ability to respond purposefully to
verbal command and/or tactile stimulation.”* Because
ketamine affects the cerebral cortex and limbic system,
patients on ketamine do not respond rapidly to stimuli; they
are dissociated from the environment but not unconscious.
An effect on the brainstem may ensue with higher doses of
ketamine; however, loss of protective reflexes is distinctly
rare with doses used in the ED.? In Green’s? large series, a
zero incidence of aspiration during ketamine sedation/
analgesia was reported. Although the incidence of emesis
was 6.7% in the Green series,? no aspiration was reported.
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No case report of aspiration during ketamine sedation/
analgesia in the ED has been published in the literature (as of
Medline search January 4, 1999, keywords: ketamine and
aspiration), again validating the presence of protective
reflexes. Hence, there is no basis for an argument that
ketamine is a typical general anesthetic agent which thereby
should be restricted to anesthesia practitioners.

Dosage ranges of anxiolytic, sedating, and anesthetic
effects of many conventional agents can be small and
variable. Indeed, in view of the potentially narrow margin
between deep sedation and light general anesthesia with the
use of conventional agents, it has been proposed that
ketamine offers the best practical, safe, and effective alterna-
tive.*® Ketamine is currently used as a “first line agent for
sedation” in many busy pediatric emergency departments.*
All patients receiving sedating doses of any medication
should be carefully and uniformly monitored. Practitioners
of sedation and support staff must have training and
experience in airway management and resuscitation.® There
is evidence to support the premise that the guidelines for
monitoring for dissociative anesthesia should be the same as
those for conventional sedation and analgesia.’#65! The
incidence of other serious adverse reactions during ketamine
sedation/analgesia is extremely low,16.3941,52-5

In an effort to operationally define sedation, the North
American Society of Pacing and Electrophysiology (NASPE)
provided a consensus document which was endorsed by the
American College of Cardiology.®” Therein, intravenous
sedation was defined based on the patients ability to respond
purposefully to verbal or physical stimuli.®® The “SED”
scoring system, a variation of the Aldrete system,> was used
to define the endpoints of intravenous sedation as patients
with a SED score between 3 and 8.57 Pharmacological agents
proposed as appropriate for use in intravenous sedation by
the NASPE included, but were not limited to, propofol,
methohexital, etomidate, and combinations of these and
other medications.”” As long as the patient’s SED score
remained 3 or higher, independent of the type of medication
used, the consensus opinion was that the sedation/analgesia
endpoint had not been violated.”” We believe this functional
definition is consistent with clinical practice. If patients are
given excessive doses of medication of any type, they will
exceed practice guidelines. In emergency medicine practice,
the patient sedated with ketamine rarely attains a SED score
below 5 or 6, as the airway and respiration are preserved and
they are not unconscious.

JOINT COMMISSION POSITION ON SEDATION/ANALGESIA

The Joint Commission on Accreditation of Healthcare
Organizations (JCAHO) provided new standards relating
specifically to sedation/analgesic procedures in the 7994
Accreditation Manual for Hospitals, Volumes 1 and 2.506!
JCAHO operating procedure (O.P.) 1.2.3. defines anesthesia
as “‘the administration (in any setting, by any route, for any
purpose) of a general, spinal or other major regional
anesthesia or sedation (with or without analgesia) for which
there is a reasonable expectation that, in the manner used,
the sedation/analgesia will result in the loss of protective
reflexes for a significant percentage of a group of patients.”
Although a “loss of protective reflexes” and “significant
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percentage” were not specifically defined by the JCAHO%?
in our opinion, protective reflexes are conventionally known
to be cough, gag, and laryngeal reflexes. The maintenance of
the patient’s ability to ventilate adequately is an essential
goal of sedation/analgesia in the ED. Those patients requir-
ing intubation or bag-valve mask ventilation have probably
lost protective reflexes. A “significant number,” defined
grossly in terms of statistical significance, is 5 out of 100
patients. The literature validates the extremely low inci-
dence of bag-valve-mask assist after ketamine administra-
tion in the ED. In Green et al’s® series of 1,022 patients,
only 2 patients required positive pressure ventilation for a
duration of 20 seconds or less. The incidence of apnea for as
long as 40 seconds’ duration is extremely low.®® Patients
given conventional agents will violate JCAHO Standard LD
1.6 when protective reflexes are lost. However, neither
JCAHO nor any published standard mandates the presence
of an anesthesiologist for sedation/analgesia in general.
When we sent a query to JCAHO on this issue, both the
physician liaison and the administrative standards liaison
replied that the Standards neither implied nor intended that
EPs be prohibited from the use of any specific medication
for sedation/analgesia (JCAHO Administrators of Stan-
dards, personal communication, December 1998). A video
and leaflet produced by JHACO in 1996 provides education
concerning sedation/analgesia, but likewise recommends no
restriction of specific medications to anesthesiologists or
anesthetists (Anesthesia and Conscious Sedation: Issues and
Answers. Joint Commission Videoconference Series [with
booklet] Oakbrook Terrace, IL, JCAHO 1996). Similarly,
the conclusion of the NASPE Panel was “IV sedation does
not require the presence of anesthesia services with the
attendant potential scheduling difficulties, additional person-
nel, and equipment in the procedure room. . . .””57

CONCLUSION

This debate over practice rights in emergency medicine is
not new or unique. During the first years of thrombolysis, it
was not uncommon for cardiologists to express anxiety
concerning EP-guided therapy. However, in time, a new era
of collaboration ensued based on commitment to improve
patient outcome. Today, neurologists and EPs work together
to treat stroke patients. Notwithstanding the common ground
between anesthesia and emergency medicine, sedation/
analgesia and airway management is too often littered by
political conflicts rather than advanced by collaboration.
Emergency medicine is, by its very nature, an eclectic field.
Historically, controversies related to practice overlaps have
been resolved by EPs demonstrating clinical competency,
proper education, and training. We believe that it is the
province of individual departments, department chairs, and
medical directors to present their physicians for unrestricted
credentialing in sedation/analgesia based on similar require-
ments for all procedures. The selection of medications
should be decided by clinical indications and safety profiles.

An exclusion of ketamine from the armamentarium of the
EP is based neither on operational definitions of general
anesthesia nor on evidence related to safety profile. The
debate over ketamine as an anesthetic agen{ is more
semantic than scientific.®® The important issues are: (1)

whether ketamine can be used safely in the ED; (2) if it
offers specific advantages; (3) how should we assess, select,
monitor, and recover patients; and (4) what education and
quality reviews are required. In our opinion, these issues
have already been successfully addressed by EPs. Input and
collaboration from our anesthesia colleagues is desirable;
however, arbitrary restrictions of emergency formularies by
anesthesia departments are inappropriate. We believe that
issues relating to medical politics and a misinterpretation of
JCAHO standards have confounded proper scientific discus-
sion.

Progress in emergency medicine is sometimes heralded
by conflict with other specialties when common ground is
explored and developed. However, integration of the medi-
cal advances, techniques, and procedures from other disci-
plines into the core practice of emergency medicine is
essential and inherent to the specialty. When the benefit to
the patient is apparent, as in ketamine sedation/analgesia, it
is incumbent upon EPs to forge forward remaining ever
vigilant of medicine’s double-edged sword. We believe that
the available scientific evidence in no way supports a
restriction of ketamine administration to anesthesiologists
only. The emergency patient should not be deprived of such
obvious benefits.%*

REFERENCES

1. LiJ: Editorial. Anaesthesia 1971;26:125

2. Morgan M, Loh L, Singer L, et al: Ketamine as the sole
anaesthetic agent for minor surgical procedures. Anaesthesia 1971;
26:158-159

3. Reich DL, Silvay G: Ketamine: An update on the first twenty-five
years of clinical experience. Can J Anaesth 1989;36:186-197

4. Ketcham DW: Where there is no anesthesiologist: The many
uses of ketamine. Trop Doct 1990;20:163-166

5. Lotfy AO, Sami M, Amir-Jahed AK: Further experience with
2,100 consecutive ketamine administrations: Newer indications and
restrictions. J Int Med Res 1978;6:61-66

6. Bewes P: Surgery: A manual for rural health care workers.
Nairobi: African Medical and Research Foundation, 1984;36:183-187

7. Green SM, Clem KJ, Rothrock SG: Ketamine safety profile in
the developing world: Survey of practitioners. Acad Emerg Med
1996;3:598-604

8. Irving GA, Butt AD: Anaesthesia for burns in children: A review
of procedures at Red Cross War Memorial Children’s Hospital, Cape
Town. Burns 1994;20:241-243

9. Cottingham R, Thomson K: Use of ketamine in prolonged
entrapment. J Accid Emerg Med 1994;11:189-191

10. Gofrit ON, Leibovici D, Shemer J, et al: Ketamine in the fieid:
The use of ketamine for the induction of anesthesia before intubation
in injured patients in the field. Tierarztl Prax Ausg G Grosstiere
Nutziere 1997;35:417-423

11. Lenz G, Stehle R: Anesthesia under field conditions: A review
of 945 cases. Acta Anaesthesthesiol Scand 1984;28:351-356

12. Nahata MC, Clotz MA, Krogg EA: Adverse effects of meperi-
dine, promethazine and chlorpromazine for sedation in pediatric
patients. Clin Pediatr (Phila) 1985;24:558-560

13. Snodgrass WR, Dodge WF: Lytic/“DPT” cocktail: Time for
rational and safe alternatives. Pediatr Clin North Am 1989;36:1285-
1291

14. American Academy of Pediatrics Committee on Drugs: Reap-
praisal of lytic cocktail/demerol, phernegan, and thorazine (DPT) for
the sedation of children. Pediatrics 1995;95:598-602

15. Jastak JT, Pallasch T: Death after chloral hydrate sedation:
Report of case. J Am Dent Assoc 1988;116:345-348

16. Parker RI, Mahan RA, Giugliano D, et al: Efficacy and safety of
intravenous midazolam and ketamine as sedation for therapeutic and
diagnostic procedures in children. Pediatrics 1997;99:427-431



SOBEL ET AL B KETAMINE IN THE ED

17. Sacchetti A, Schafermeyer R, Geradi M, et al: Pediatric
analgesia and sedation. Ann Emerg Med 1994;23:237-250

18. Allison EJ Jr, Aghababian RV, Barsan WG, et al: Core content
for emergency medicine. Task force on the Core Content for Emer-
gency Medicine Revision. Ann Emerg Med 1997;29:792-811

19. Graff KJ, Kennedy RM, Jaffe DM: Conscious sedation for
pediatric orthopaedic emergencies. Pediatr Emerg Care 1996;12:
31-35

20. Hart LS, Berns SD, Houck CS, et al: The value of end-tidal
CO2 monitoring when comparing three methods of conscious seda-
tion for children undergoing painful procedures in the emergency
department. Pediatr Emerg Care 1997;13:189-193

21. Paris PM, Stewart RD: Pain Management in Emergency
Medicine, 14th ed. Appleton & Lange, East Norwalk, 1988, xiv

22. Selbst SM: Managing pain in the pediatric emergency depart-
ment. Pediatr Emerg Care 1989;5:56-63

23. Schechter NL, Allen DA, Hanson K: Status of pediatric pain
control: A comparison of hospital analgesic usage in children and
adults. Pediatrics 1986;77:11-15

24. Petrack EM, Marx CM, Wright MS: Intramuscular ketamine is
superior to meperidine, promethazine, and chlorpromazine for pediat-
ric emergency department sedation. Arch Pediatr Adolesc Med
1996;150:676-681

25. ACEP: Policy Statement. irving, TX, American College of
Emergency Physicians, 1996

26. LiJ: Ketamine: Emergency Applications. emedicine. Available
at: http://www.emedicine.com/emerg/topic802.htm. Accessed Febru-
ary 1, 1999

27. Dissociative anaesthesia and intravenous anaigesia, /n King
M (ed): Primary Anaesthesia. Oxford, Oxford University Press, 1990,
p 60

28. Harvey SC: Hypnotics and sedatives, /n Goodman LS, Gill-
man AG, Rall TW, et al (eds): The Pharmacological Basis of
Therapeutics, ed 7. New York, MacMillan Publishing Co, 1985, p 298

29. Dach RJ, Innes GM: Intravenous ketamine sedation of pediat-
ric patients in the emergency department. Ann Emerg Med 1997;29:
146-150

30. Howton JC, Rose J, Duffy S, et al: Randomized, double-blind,
placebo-controlled trial of intravenous ketamine in acute asthma. Ann
Emerg Med 1996;27:170-175

31. Sarma VJ: Use of ketamine in acute severe asthma. Acta
Anaesthesiol Scand 1992;36:106-107

32. UHommedieu CS, Arens JJ: The use of ketamine for the
emergency intubation of patients with status asthmaticus. Ann Emerg
Med 1987;16:568-571

33. Youssef-Ahmed MZ, Silver P, Nimkoff L, et al: Continuous
infusion of ketamine in mechanicaily ventilated children with refrac-
tory bronchospasm. Intensive Care Med 1996,22:972-976

34. Marlow R, Reich DL, Neustein S, et al: Haemodynamic
response to induction of anaesthesia with ketamine/midazolam. Can
J Anaesth 1991;38:844-848

35. Maneglia R, Cousin MT: A comparison between propofol and
ketamine for anaesthesia in the elderly: Haemodynamic effects
during induction and maintenance. Anaesthesia 1988;43:109-111
(suppl)

36. Green SM, Nakamura R, Johnson NE: Ketamine sedation for
pediatric procedures: Part 1, a prospective series. Ann Emerg Med
1990;19:1024-1032

37. Dailey RH, Stone R, Repert W: Ketamine dissociative anesthe-
sia—emergency department use in children. JACEP 1979,8:57-58

38. Qureshi FA, Meliis PT, McFadden MA: Efficacy of oral ket-
amine for providing sedation and analgesia to children requiring
laceration repair. Pediatr Emerg Care 1995;11:93-97

39. Green SM, Rothrock SG, Lynch EL, et al: Intramuscular
ketamine for pediatric sedation in the emergency department: Safety
profile in 1,022 cases. Ann Emerg Med 1998;31:688-697

40. Tobias JD, Phipps S, Smith B, et al: Oral ketamine premedica-
tion to alleviate the distress of invasive procedures in pediatric
oncology patients. Pediatrics 1992;90:537-541

725

41. Louon A, Reddy VG: Nasal midazolam and ketamine for
paediatric sedation during cornputerised tomography. Acta Anaesthe-
siol Scand 1994;38:259-261

42. Van Der Bijl P, Roelofse JA, Stander |A: Rectal ketamine and
midazolam for premedication in pediatric dentistry. J Oral Maxillofac
Surg 1991;49:1050-1054

43. Grisham J: ACEP policy statement on pediatric sedation and
analgesic. Ann Emerg Med 1994;23:140-141 (letter)

44. Klein AS, Kunichika E: Intravenous general anesthesia is not
intravenous sedation. Anesthesiology 1990;73:1055-1056 (letter)

45. American Society of Anesthesiologists Task Force on Seda-
tion and Analgesia by Non-Anesthesiologists. Practice guidelines for
sedation and analgesia by non-anesthesiologists. Anesthesiology
1996;84:459-471

46. Consensus conference. Anesthesia and sedation in the dental
office. JAMA 1985;254:1073-1076

47. Miller RD (ed): Anesthesia, 4th ed. New York, NY, Churchill
Livingstone, 1994, p 264

48. Glickman A: Ketamine: The dissociative anesthetic and the
development of a policy for its safe administration in the pediatric
emergency department. J Emergency Nurs 1995;21:116-124

49. King BR: Sedation in children: Ketamine. Emerg Med News
1998;10:8-10

50. Association of Operating Room Nurses: Recommended prac-
tices. Monitoring the patient receiving i.v. conscious sedation. AORN
J 1993;57:978-983

51. American Academy of Pediatrics Committee on Drugs: Guide-
line for monitoring and management of patients during and after
sedation for diagnostic and therapeutic procedures. Pediatrics 1992;
89:1055-1115

52. Beebe DS, Belani KG, Chang PN, et al: Effectiveness of
preoperative sedation with rectal midazolam, ketamine, or their
combinations in young children. Anesth Analg 1992;75:880-884

53. Ckamoto GU, Duperon DF, Jedrychowski JR: Clinical evalua-
tion of the effects of ketamine sedation on pediatric dental patients. J
Clin Pediatr Dent 1992;16:253-257

54. Gutstein HB, Johnson KL, Heard MB, et al: Oral ketamine
preanesthetic medication in children. Anesthesiology 1992,76:28-33

55. Tobias JD, Martin LD, Wetzel RC: Ketamine by continuous
infusion for sedation in the pediatric intensive care unit. Crit Care Med
1990;18:819-821

56. Wang HS, Cinelli AB, Pugh GB, et al: Ketamine anesthesia in
pediatric ophthalmic office procedures (October 1985-October 1986).
Ann Ophthaimol 1990,22:26-29

57. Bubien RS, Fisher JD, Gentzel JA, et al: NASPE expert
consensus document: Use of i.v. (conscious) sedation/analgesia by
nonanesthesia personnel in patients undergoing arrhythmia specific
diagnostic, therapeutic, and surgical procedures. Pacing Clin Electro-
physiol 1998;21:375-385

58. ANA Position Statements. The role of the registered nurse in
the management of patients receiving i.v. conscious sedation for
short-term therapeutic, diagnostic, or surgical procedures. SCI Nurs
[serial online]. 1992;9:55-56. Available at: http://www.ncbi.nim.nih.gov/
htbin-post/Entrez/

59. Aldrete JA, Kroulik D: A postanesthestic recovery score,
Anesth Analg 1970;49:924-934

60. The 1994 Accreditation Manual for Hospitals, vol 1. Oakbrook
Terrace, IL, Joint Commission on Accreditation of Healthcare Organi-
zations, 1993

61. The 1994 Accreditation Manual for Hospitals, vol 2. Oakbrook
Terrace, IL, Joint Commission on Accreditation of Healthcare Organi-
zations, 1993

62. Sklar DP: Joint Commission on Accreditation of Healthcare
Organizations requirements for sedation. Ann Emerg Med 1996;27:
412-413

63. Smith JA, Santer LJ: Respiratory arrest following intramuscu-
lar ketamine injection in a 4-year old child. Ann Emerg Med 1993;22:
613-615

64. Smith PR: The cost of administering intravenous conscious
sedation. Crit Care Nurs Clin N Am 1997,9:423-427



