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Procedural Sedation Learning Module 

Procedures requiring children to receive sedation and/or analgesia are being performed 

more and more often outside of the operating room.  Healthcare providers caring for 

children must be aware of the important aspects of administering these medications, 

including understanding the benefits and associated risks related to the sedation/analgesia 

being used, as well as the required monitoring involved to maintain a safe environment. 

The purpose of this self-directed learning package is to provide the learner with the general 

principals and knowledge to safely care for a paediatric patient who has undergone 

procedural sedation, which is also referred to as conscious sedation.   
 

Objectives 

Learners will demonstrate an understanding of the following sedation concepts: 

 Describe four levels of sedation 

 Recognize characteristics of safe procedural sedation 

 Identify medications commonly used for procedural sedation and/or analgesia 

 Be familiar with appropriate doses, length of action, side effects & antidote for each drug 

 Apply principals acquired to successfully complete a self-test 

 

**Note** 
 

The following self-learning package was put together with guidelines and principles from a variety of 

professional organizations, including: American Society of Anesthesiologists (ASA), Translating 

Emergency Knowledge for Kids (TREKK) and Child Health BC1-6.  
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Procedural Sedation: Before, During and After 

Healthcare providers working with children need to be knowledgeable and have an understanding 

of the age and stage the child is at developmentally and the associated behaviours of that age 

group.  Sedating a frightened or uncooperative child during a painful procedure can be a useful 

adjunct in reducing anxiety and optimizing procedural conditions, improving the overall outcome for 

the child1. 

 

Healthcare providers, who know their patient’s history, are better able to anticipate the appropriate 

medications(s) and the level of sedation that may be required.  For example, not all ten years olds 

will require the same level of sedation or analgesia for a procedure, therefore a thorough history 

must be completed prior to the procedure. 
 

It is important to recognize and remember that children are physiologically different from adults, 

which can affect how they absorb, distribute and metabolize drugs.  The liver and kidneys are still 

developing in young children, therefore drug metabolism may be slower, resulting in delayed drug-

related metabolite removal.  For this reason, dosing should always be based on weight, age or both. 
 

Patient safety is paramount and should consistently be the focus throughout the 

sedation process!! 
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Prior to Procedural Sedation 
 

A current health evaluation and comprehensive medical history must be performed by the 

responsible clinician prior to the procedure and the findings must be well-documented.  This 

includes any allergies as well as a list of current medications.  A thorough history provides relevant 

information about potential risk factors for the child.  Conditions such as (but not limited to) 

obesity, vomiting, gastric reflux, wheezing or recent upper airway infection may contribute to an 

increased risk for complications of sedation.  As well, a history of sleep disturbances (apnea, 

snoring) are also important in determining risk and should be documented.  When preparing a child 

and the family for procedural sedation, special consideration should also be given to children who 

have previous experience with painful procedures and the child’s coping style1.    
 

A recent physical assessment may draw attention to potential complications to sedation.  Examining 

the airway should be part of the assessment to determine if there is any risk of obstruction while 

under sedation.  The child’s age, weight and baseline vital signs should be recorded pre-procedure1. 

Ensure the child has been NPO for the appropriate length of time as per your hospital protocol to 

decrease the risk of aspiration. 
 

Prior to obtaining consent, the patient and/or parent or substitute decision maker must understand 

the procedure including its purpose, how it will be carried out and by whom, the potential risks, the 

medications that may be used and their intended effect, the length of procedure, recovery time and 

any discharge criteria.  Clinicians should reinforce the child will be continuously monitored 

throughout the procedure and during the recovery phase.  Patient information sheets are helpful 

for relaying this information, but it is prudent to review with the patient and/or parent or caregiver 

prior to the sedated procedure. 
 

Healthcare providers must be skilled in paediatric resuscitation, including airway skills such as bag-

mask-ventilation and intubation.  Clinicians must anticipate and be capable of caring for a child who 

could potentially move to a deeper level of sedation than what was intended.  Age-specific 

resuscitation equipment must be present in the procedure room, as well as the recovery area, 

including an ECG and oxygen saturation monitor which should be utilized throughout the procedure. 

It is essential that an oxygen source and all the necessary equipment to deliver FiO2 and suction are 

available at all times and functional prior to administering any medications. 
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S O A P  M E 

SOAP ME is an acronym that may be useful to remember the essential equipment required when 

preparing to assist in a procedural sedation. 
 

S (Suction): Functioning suction equipment, appropriate sized suction catheters 

O (Oxygen): Flow meters & oxygen source capable of delivering 100%  

A (Airway): Size-appropriate airway equipment, nasopharyngeal & oropharyngeal airways, 

laryngoscope blades, endotracheal tubes, stylets, size-appropriate face masks, bag-valve-mask or 

equivalent device (ready to go & hooked up the oxygen source) 

P (Pharmacy): All basic life support medications (i.e.) Epinephrine, Atropine, etc.  

 

M               (Monitor): Functioning pulse oximeter with size appropriate probes, other monitors that may 

be required (i.e.) non-invasive blood pressure, end-tidal carbon dioxide, ECG, stethoscope 

E (Equipment): For anesthesia & resuscitation, good lighting & communication are key 
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During Procedural Sedation 

The effects of sedation, including the depth or level of sedation can be very unpredictable.  Studies 

show that children who receive sedation have better outcomes when they are continuously 

monitored2,3.  The literature also shows 80% of adverse events related to paediatric sedation are 

airway or respiratory in origin, which is true for both in-hospital or clinic settings2,3. 
 

Sedation is given to gain compliance for a procedure (i.e.) laying still for a CT scan or 

echocardiograph.  A deeper level of sedation is often required for painful procedures.  It is the 

responsibility of the nurse who is monitoring the child to be vigilant in recognizing when the child is 

moving from a light state of sedation to one where they are unable to maintain protective reflexes, 

which can occur very quickly. 
 

As part of the nursing assessment, the child’s vital signs should be monitored every 5 minutes, 

including HR, BP, 02 saturation and level of consciousness.  Any adverse effects, such as vomiting, 

vagal reactions or changes in vital signs, as well as the need for further interventions must be clearly 

documented. The level of sedation may continue well into the recovery period.  The nurse assigned 

to monitor the child should not have any other responsibilities other than the direct assessment and 

continuous monitoring of the child’s status during procedural sedation and during the recovery 

phase after receiving the sedation.   

 

The goal is always to sedate adequately, not excessively!! 
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Definitions of Sedation 

 

Minimal sedation:  

Mild sedation or anxiolysis is a drug-induced state during which the patient responds normally to 

verbal commands, however cognitive function and coordination may be impaired while 

respiratory and cardiovascular functions remain unaffected2-4. 
 

 

Moderate sedation/analgesia: 

Moderate sedation/analgesia or conscious sedation is a drug-induced depression of 

consciousness during which the patient responds purposefully to verbal command, either 

alone or accompanied by light tactile stimulation.  No interventions are necessary to maintain 

a patent airway as spontaneous ventilation is adequate and cardiovascular function is usually 

maintained2-4. 

 

Deep sedation/analgesia: 

Deep sedation/analgesia is a drug-induced depression of consciousness during which the 

patient cannot be easily aroused, but responds purposefully following repeated or painful 

stimulation.  Spontaneous ventilation may be impaired and the patient may require assistance 

to maintain a patent airway.  Cardiovascular function is usually maintained2-4. 

 

General anaesthesia: 

General anaesthesia is a drug-induced loss of consciousness during which the patient is not 

arousable, even to painful stimuli.  The ability to maintain independent respiratory function is 

often impaired and assistance is usually required to maintain a patent airway.  Positive pressure 

ventilation may be required due to depressed spontaneous respirations or a drug-induced 

depression of neuromuscular function and cardiovascular function may be impaired2-4. 

  

http://sedation.sgna.org/sedation-resources/sedation-terms#ventilation
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Levels of Sedation/Analgesia 
 

Minimal 
Sedation 

Anxiolysis 

Moderate 
Sedation/ 
Analgesia 

Conscious Sedation 

Deep 
Sedation/Analgesia 

General 
Anaesthesia 

Responsive-
ness 

Normal response 
to verbal stim 

Purposeful response 
to verbal/tactile stim 

Purposeful response to 
repeat or painful stim 

Unarousable with 
painful stim 

Airway 
Unaffected 

No intervention 
required 

Intervention may be 
required 

Intervention often 
required 

Spontaneous 
Ventilation 

Unaffected Adequate May be inadequate 
Frequently 
inadequate 

Cardiovascular 
Function 

Unaffected Usually maintained Usually maintained May be impaired 

 

Fig. 1: Levels of sedation/analgesia
2-4  

 

Indications for Procedural Sedation:1 

 

1. Non-Painful Diagnostic Imaging: Moderate to deep sedation is the goal with reliable motion 

control without analgesia (i.e.) MRI or CT 

Possible Medications: Chloral Hydrate, Propofol, Midazolam or Lorazepam  
 

2. Minor Painful Procedures: Mild to moderate sedation is the goal with anxiolysis and 

moderate analgesia to help alleviate discomfort and anxiety (i.e.) simple laceration repair 

Possible Medications: Intranasal Fentanyl & Midazolam, therefore no IV is required 
 

3. Major Painful Procedures: Dissociative or deep sedation goal with profound analgesia and 

motion control (i.e.) fracture or dislocation reduction, foreign body removal, abscess 

drainage, complex laceration repair 

Possible Medications: Ketamine, Ketamine & Propofol or Propofol & Fentanyl or Morphine  

 

The information regarding medications listed below is meant as general guideline only.  When 

administering sedation and analgesia medications, specific hospital policies and procedures must 

be adhered to. 
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Common Medications Used for Procedural Sedation 

It is an expectation that the nurse has knowledge of the pharmacology of the medications used for 

the procedure, including indications and contraindications, duration of action, adverse effects and 

the available antidote, if applicable. 

 

Chloral Hydrate 

Classification 
Action 

Hypnotic 
Sedation 

Route PO, PR 

Dose 25-75 mg/kg/dose 

Onset  30-60 minutes 

Duration Up to 4 hours 

 Most effective in children < 2 years of age 

 Can cause drowsiness in infants for an unpredictable length of time, therefore monitoring for 
respiratory depression is essential as half-life can be 8-12 hours 

 Excreted by kidneys 

 May cause transient hyperactivity in older children 

 No known antidote 

 Max dose: 120 mg/kg or 1 gram, Max daily dose: 2 gram 

Midazolam (Versed) 

Classification 
Action 

Benzodiazepine 
Sedative, hypnotic with minimal analgesic effects 

Route IV, PO, Intranasal 

Dose 

IV: Infant > 2 months & children: 0.05-0.1 mg/kg/dose 

PO: Infant > 6 months & children: 0.25-0.5 mg/kg/dose (max. 20 mg) 
Intranasal: Infant > 6 months & children: 0.2-0.3 mg/kg/dose  
**Infants 0.5 mL per nostril & children 1 mL per nostril** 

Onset 2-5 minutes 

Duration 20-30 minutes when given IV 

 Safe for all ages 

 Not the best choice for motion control 

 Shorter acting compared to Lorazepam or Diazepam 

 May cause respiratory depression or apnea especially when used with an analgesic 

 May cause bradycardia or hypotension with higher doses or rapid infusion 

 May cause paradoxical effects in children, increases with subsequent doses 

 Flumazenil will reverse effects at 0.01 mg/kg (max. dose 0.2 mg/kg) 
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Lorazepam (Ativan) 

Classification 
Action 

Benzodiazepine 
Sedative/hypnotic with minimal analgesic effects, short to medium acting 

Route IV, PO, PR 

Dose 0.05-0.1 mg/kg/ dose (max. 2 mg/dose) 

Onset 
IV: 15-30 minutes 
PO/PR: 60 minutes 

Duration 6-8 hours 

 May cause respiratory depression, apnea (with rapid infusion), bradycardia, hypotension or 
paradoxical excitement in children 

Propofol 

Classification 
Action 

 Barbituate-like agent 
 General anaesthetic, procedural sedation 

Route  IV 

Dose 
 1 mg/kg slow IV push (minimum of 30 seconds) 
Additional doses 0.5 mg/kg 

Onset 15-30 seconds 

Duration 5-10 minutes 

 Effective & reliable with quick recovery 

 Must be administered & monitored by a physician  

 Providers should have advanced airway skills as protective airway reflexes may not be 
maintained 

 Can give Propofol + Fentanyl (i.e.) Propofol 1 mg/kg, followed by Fentanyl 1 mcg/kg (additional 
doses: propofol 0.5 mg/kg, Fentanyl 0.5-1 mcg/kg 

Nitrous Oxide 

Classification 
Action 

Analgesic & Anaesthetic 
Amnestic, dissociation & euphoric properties 

Route Inhalation 

Dose Minimum 30% oxygen 

Onset Seconds 

Duration 2-5 minutes 

 Quick onset 

 Patients must be cooperative (> 4 years of age) 

 Do not use in asthmatics, suspected pneumonthorax or head injuries with altered LOC 
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Flumazenil 

Classification 
Action 

Benzodiazepine antagonist 
Reversal of benzodiazepines 

Route IV 

Dose 0.01 mg/kg (max. dose 0.2 mg/kg) 

Onset 1-2 minutes 

Duration 45-90 minutes (may need to repeat) 

 May cause tachycardia, hypertension and seizure activity 

Morphine 

Classification 
Action 

Narcotic 
Analgesia, sedative properties 

Route IV, PO 

Dose 
IV: 0.05-0.1 mg/kg/dose 
PO: 0.2-0.4 mg/kg/dose 

Onset 20 minutes 

Duration 1-3 hours 

 Adverse effects include: respiratory depression, hypotension, bradycardia, nausea/vomiting & 
flushing 

 Contraindicated in acute or severe asthma 

 Naloxone is the reversal agent 

Fentanyl 

Classification 
Action 

Narcotic 
Analgesia, sedative properties 

Route IV 

Dose 0.05-2 mcg/kg/dose 

Onset < 60 seconds 

Duration 30- 60 minutes 

 No age restrictions 

 Adverse effects include: respiratory depression, apnea, hypotension & nausea/vomiting 

 Chest wall rigidity if given too quickly (muscle paralysis can reverse effects or naloxone) 

 Intranasal Fentanyl + Midazolam can be administered, therefore no IV access is required (i.e.) 
give Fentanyl first as Midazolam can burn, Fentanyl 1.5 mcg/kg IN, then Midazolam 0.2-0.3 
mg/kg IN 

 Use an atomizer for better absorption 
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Naloxone (Narcan) 

Classification 
Action 

Narcotic Antagonist 
TOTAL reversal of narcotic 

Route IV 

Dose 
Neonate, Infant & Child:  < 5 years or < 20 kg = 0.1 mg/dose  
Child: > 5 years or > 20 kg = 2 mg/dose 

Onset 1-2 minutes 

Duration 45-60 minutes 

 Adverse effects include hypertension and vomiting 

 Slow titration allows partial reversal 

 May need to repeat 

Ketamine 

Classification 
Action 

General anesthetic 

Sedative, analgesic & amnestic properties 

Route IV 

Dose 0.5-2 mg/kg/dose 

Onset 1 minute 

Duration 5 – 10 minutes 

*Physicians administering ketamine must meet their “own hospital “ specific prescribing 
requirements for this medication* 

 Most common drug used for paediatric sedation in emergency departments 

 Do not use in infants < 3 months or with known schizophrenia 

 Adverse effects include: increased secretions, hypertension, tachycardia & tremors 

 PCP derivative 

 Significant agitation during recovery may occur 

 May give a benzodiazepine concurrently to decrease hallucinations/agitation upon waking 

 Physicians may use a combination of medications (i.e.) Midazolam + Fentanyl or Ketamine + 
Midazolam 

 Increased risk of respiratory depression when combining medications 

 Little affect on respiratory mechanics when used alone 

 Bronchodilator: good choice for asthmatics 

 Commonly causes vomiting 

 Using Ketamine + Propofol compared to Ketamine alone can reduce vomiting with shorter 
recovery time (i.e.) Ketamine 0.5 mg/kg followed by Propofol 0.5-1 mg/kg (additional doses 
Ketamine 0.5 mg/kg, propofol 0.5-1 mg/kg 

 

Fig. 3: Medication chart
5,7,8 
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Post Sedation 

Any child who has received sedation should be continuously observed and monitored during the 

recovery period.  As previously discussed, the recovery area should have all have resuscitation 

equipment including an oxygen source, suction, positive pressure ventilation equipment (bag-valve-

mask), pulse oximetry monitor and a paediatric resuscitation cart which includes a Broselow tape 

and other resuscitation drug dosing information.   
 

Children who receive medication with a long half-life may require extra time to recover.  Many 

institutions have incorporated a scoring system such as the Aldrete Scoring System to evaluate the 

level of recovery post sedation.  A score of ≥ 9 is required before discharge can be considered as the 

child may be over sedated if the Aldrete score is <9.  Scoring systems help to determine the 

readiness for discharge, but should not replace critical thinking by the direct observer. 
 

The child should meet your specific hospital criteria to consider discharge as well.  Vital signs 

should have returned to baseline for a minimum of 1 hour and the child should be able to sit up 

(if age-appropriate) and follow commands.  If a reversal agent has been given, the child should be 

observed for a longer period of time (in general, 3 hours is recommended). 
 

Modified Aldrete Score 

Activity 
Able to move all extremities voluntarily or on command 
Able to move 2 extremities voluntarily or on command, some weakness 
Unable to move extremities  

2 
1 
0 

Respiration 
Able to deep breathe & cough without assistance 
Requires airway assistance 
Apnea 

2 
1 
0 

Circulation 
BP & HR within 20% of pre- sedation level 
BP & HR within 20-50% of pre- sedation level 
BP & HR are less than 50% of pre-sedation level 

2 
1 
0 

Consciousness 
Fully awake, able to answer questions as appropriate 
Arousable with verbal stimulation 
Unresponsive 

2 
1 
0 

0xygenation 
Able to maintain O2 saturation > 92% on room air  
Requires supplemental O2 to maintain saturation > 92% 
O2 saturation < 92% even with supplemental oxygen 

2 
1 
0 

 

Fig. 3: Modified Aldrete Score
2-4,6  
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Discharge Instructions 

Prior to discharging a child, a set of vital signs should be completed and these, along with the child’s 

status and the time and date should be included on the procedural sedation documentation sheet. 

Discharge instructions must be reviewed with the patient and/or parent (caregiver) prior to 

discharge and may include the name of medications given for sedation and common side effects, 

when the child can eat, return to baseline activities and any signs or symptoms to be aware of that 

would require the child to return to hospital.  Ensure all health teaching has been well-documented. 
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