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APPENDIX A: KETAMINE

Ketamine produces a condition called a “dissociative state.” This agent may be utilized for treatment of children who are about to undergo potentially painful procedures in the Emergency Department, Cardiac Catheterization Laboratory, Pediatric Intensive Care Unit, and Burn Intensive Care Unit. In addition, burn wound debridements may be performed in the Burn Intensive Care Unit on adults using ketamine. 

Characteristics of the Ketamine “Dissociative State”

1. Dissociation — Following administration of Ketamine the patient appears to be in a fugue state or trance.  The eyes may remain open but the patient does not respond.  
2. Catalepsy  — Normal or slightly enhanced muscle tone is maintained.  On occasion the patient may move or be moved into a position that is self-maintaining.  Occasional muscular clonus may be noted.

3. Analgesia — Analgesia is typically substantial or complete.

4. Amnesia  — Total amnesia is typical.

5. Maintenance of Airway Reflexes  — Upper airway reflexes remain intact or may be slightly exaggerated.  Respiratory drive is maintained.  Intubation is unnecessary, but occasional repositioning of the head may be necessary for optimal airway patency.  Suctioning of hypersalivation may occasionally be necessary. 

6. Cardiovascular Stability  — Blood pressure and heart rate are not decreased, and typically are mildly increased.

7. Nystagmus: — Nystagmus is typical.

Recognized potential side effects 

Airway misalignment requiring repositioning of head (0.7%)

Transient laryngospasm (0.4%)

Transient apnea or respiratory depression (0.3%)

Hypersalivation (1.7%)

Emesis while sedated (0.8%)

Emesis well into recovery (5.9%)

Recovery agitation (mild in 17.6%, moderate or severe in 1.6%)

Muscular hyper tonicity and random, purposeless movements are common.

Clonus, hiccoughing, and/or rash may occur.

Patient Selection

Ketamine is best suited for children aged 12 months to 15 years.

There is an increased risk of airway complications in children aged <3 months, and additional caution should be exercised when administering Ketamine in children aged 3-12 months.

There is an increased risk of unpleasant recovery agitation in patients >15 years

Indications

Short, painful procedures, especially those requiring immobilization.  Examples:

· Complex facial lacerations

· Reduction of fractures

· Foreign body removal

· Abscess incision and drainage

· Dressing changes and debridements of wounds in burn patients

· A physical examination judged likely to produce significant emotional disturbance.  Example: Pediatric sexual assault examination

Contraindications 

Age less than 3 months (use with caution if 3-12 months of age)

History of airway instability, tracheal surgery, or tracheal stenosis

Procedures involving stimulation of the posterior pharynx

Active pulmonary infection or disease (including upper respiratory infection)

Cardiovascular disease including angina, heart failure, or hypertension

Head injury associated with loss of consciousness, altered mental status, or emesis

Central nervous system masses, abnormalities, or hydrocephalus

Glaucoma or acute globe injury

Psychosis, porphyria, thyroid disorder, or thyroid medication

*Generally accepted fasting intervals for elective procedures requiring anesthesia is 6-8 hours for solids and 2 hours for clear liquids.  Due to the emergent/urgent nature of many Emergency Department procedures Ketamine sedation/analgesia may be given if the patient has not eaten for 3 hours or had clear liquids for 2 hours.  The physician should consider the relative risk of aspiration versus the need for sedation/analgesia on a case-by-case basis.

Pre-sedation: Special issues related to Ketamine

Educate parents or caretakers regarding the unique characteristics of the dissociative state.

Baseline level of consciousness and oxygen saturation should be recorded on the medical record prior to administration of Ketamine.

Older children and adults should be informed that they will dream during recovery, and should be encouraged to “plan” pleasant dream topics in advance.

Ketamine administration - General

To minimize Ketamine-associated hypersalivation, co-administration of atropine 0.01 mg/kg (minimum 0.1 mg, maximum 0.5 mg) is recommended.  Atropine can either be given IV just prior to ketamine, or mixed with ketamine in the same syringe for IM injection.

Ketamine is not administered until the physician is ready to begin procedure (onset of dissociation typically within 5 minutes)

Adjunctive physical restraint if needed to control random motion (occasional)

Adjunctive local anesthetic if needed for incomplete analgesia

Ketamine administration – IV route

A ketamine loading dose of 0.5-1.5 mg/kg is administered slowly IV over 1-2 minutes.  

IV administration more rapidly than over 1-2 minutes produces high CNS levels and has been associated with respiratory depression.

Additional incremental doses of ketamine may be given (0.5 mg/kg) if initial sedation is inadequate, or if repeated doses are necessary to accomplish a longer procedure. Repeat doses of atropine are generally unnecessary.

Ketamine administration – IM route

Ketamine 4-5 mg/kg IM, with atropine mixed in the same syringe.

Repeat ketamine dose (full or half dose IM without additional atropine) if sedation is inadequate after 5-10 minutes (unusual) or if additional doses required.

Pharmacodynamics – Duration of action following a single dose


Unconsciousness:  10-15 minutes


Analgesia:  30-40 minutes


Amnesia:  May persist for 1-2 hours

	ROUTE OF ADMINISTRATION 
	IM
	IV

	Advantages 
	No IV access necessary
	Ease of repeat dosing

Slightly faster recov​ery

	Peak concentrations & clinical onset
	5 min
	1 min

	Typical duration of effective sedation 
	15-30 min
	10-15 min

	Typical time from dose to discharge
	60-140 minutes
	50-110 minutes 


Monitoring

UNC Hospital Sedation and Analgesia policy guidelines must be followed. 

Mandatory direct observation of airway and respirations until recovery is well established and the patient has reached a UNC Hospitals Sedation Scale of 4 or greater

Drapes positioned such that airway and chest motion can be visualized at all times.

Occasional repositioning of the head may be indicated for optimal airway patency.

Frequent to occasional suctioning of the mouth and/or anterior pharynx may be necessary.

Continuous EKG monitoring until recovery (Sedation Scale of 4 or greater)

Recovery area

Minimal physical contact or other psychic disturbance

Quiet area with dim lighting if possible

Advise parents or caretakers not to stimulate patient prematurely

Discharge (for outpatients)

Strict adherence to UNC Hospital Sedation and Analgesia Policy discharge criteria.

Return to pre-treatment level of verbalization and awareness.

Return to pre-treatment level of purposeful neuromuscular activity.

Discharge to the care of a responsible adult.

Careful family observation and no independent ambulation for 2 hours.

APPENDIX B: SEDATION/ANALGESIA MONITORING GUIDELINES

There shall be written documentation of all aspects of care rendered to the patient.

I. Pre-Procedure Assessment

A.  Baseline data collection by nurse or physician

1. Allergies and previous adverse drug 
2. NPO Status
3.
Pertinent medical history:
a. Current medicines

b. Diseases, disorders, abnormalities (patient with history of cardiac disease requires EKG

monitoring during procedure)        

c. Pertinent family history

d. Recent exposure to contagious diseases

4. Labs

5. Premedication (drug, amount, route, site and time) /current medications

B. Baseline physical examination:

1. Weight

2. Vital Signs, including Pain Score

3. Sedation Scale Score

4. O2 Saturation (optional)

C. Physician Assessment: Required Elements

1. Documentation of adverse airway or prior sedation history

2. Documentation of known medical or psychiatric instability

3. Documentation of airway, pulmonary, and cardiac exam (See Appendix)

4. Decision to request Anesthesiology consultation for any patient who:

a. Has previously failed an attempt at conscious sedation

b. Has a complicated airway

c. Is medically or psychiatrically unstable

d. Is considered by the physician and/or RN to pose management problems that are beyond their level of expertise

5. Decision to request Obstetrics consultation for any patient who is pregnant.

6. Consent for procedure and sedation

D. Pre and Post Sedation Plan

E. Equipment to be immediately available:

1. Oxygen

2. Oxygen saturation monitor

3. Bag and mask, oral airways, laryngoscope, endotracheal tubes

4. Suction

5. Emergency drugs

6. EKG monitor/defibrillator

7. Blood pressure monitoring capability

8. Intravenous line at the option of the responsible MD/DDS

9. Crash cart

II. Intraprocedural (During Procedure)

A. Minimum number of personnel should be two.

B. The person (monitor) evaluating the response of the patient to the drugs must  NOT be the person performing the procedure.  His/Her primary responsibility should be the monitoring of  the patient.

C. Oxygen saturation shall be monitored continuously and recorded every 15 minutes. Pulse shall be monitored continuously (with a pulse oximeter).

D. BP, P, R shall be monitored and recorded at a minimum of every 5 minutes and more frequently if the patient’s condition warrants.

E. Continuously monitor level of consciousness, using the sedation scale score, record findings with vital sign documentation every 15 minutes and prn.  A score of below 2 indicates deep sedation

F. A sedated patient must not be left unattended and quality safety checks should be implemented.

G. Document medications (route, site, time, drug and amount).

III. Post-procedural (Following Procedure)

A. Monitor and document vital signs (including pain score) and oxygen saturation every 15 minutes x 4, every 30 minutes x 2, then hourly until released per policy and upon discharge/transfer.

B. The Sedation Scale Score should be assessed with vital signs and documented during the procedure  Once the procedure has been completed an assessment of pain shall be obtained.

C. Post Procedure Monitoring continues until patient returns to pre-procedure/baseline sedation score.

IV. Release Criteria

A. Aldrete Scoring System will be used to determine discharge/transfer eligibility.

B. ICU patients may be returned to unit immediately following procedure accompanied by licensed personnel.

C. Document discharge instructions given and patient/caregiver level of understanding.

V. Risk Management Tool

A.   To be completed by the Monitor after each procedure and forwarded for analysis.

APPENDIX C: OROPHARYNGEAL CLASSIFICATION FOR AIRWAY EXAM
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The patient is asked to open his/her mouth maximally, and stick out his/her 

tongue.  The patient should not say “ah,” for the purpose of this examination.


Class 1:  Can visualize soft palate, fauces, uvula, tonsillar pillars.


Class 2:  Can visualize soft palate and fauces; tip of uvula is obscured.


Class 3:  Can visualize soft palate.


Class 4:  Can visualize hard palate only.
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