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General principles 

• ALWAYS  complete  the Paediatric Sedation Record  for all  ketamine & midazolam  sedations.  
This includes details on risk assessment, staffing, equipment, drugs, monitoring & discharge 
 

• Only procedures expected to take < 20 minutes are suitable for sedation: e.g. suturing; nailbed 
repair; reduction of fracture or dislocation; foreign body removal; abscess incision & drainage 

 

• Only healthy children should receive sedation.  
 

• The following general contra‐indications. Drug specific contra‐indications also apply: 
o Age < 1 year 
o Risk  of  airway  compromise:  snoring;  stridor;  sleep  apnoea;  craniofacial  abnormalities; 

excessive airway secretions; history of airway difficulties 
o Risk of hypoventilation or condition exacerbated by hypoventilation: chronic lung disease; 

neuromuscular disorders; brainstem abnormalities; pulmonary hypertension 
o Risk of aspiration: vomiting; gastro‐oesophageal reflux; bowel obstruction; altered mental 

status; cerebral palsy; history of aspiration 
o Risk  of  bronchospasm  or  laryngospasm:  unstable  or  current  exacerbation  of  asthma; 

current upper or lower respiratory tract infection 
o Risk of cardiovascular compromise: cardiac disease; hypovolaemia 
o Risk  of  neurological  compromise:  raised  intracranial  pressure; moderate  /  severe  head 

injury; depressed conscious level; glaucoma; acute globe injury; epilepsy 
o Risk of sedation failure: ADHD; psychosis; history of failure; allergy to sedative drugs 
o Moderate or  severe  systemic disease  limiting  the  activity of  the  child  including but not 

limited to: renal / liver disease; porphyria; thyroid disease 
 

• Verbal  consent must  be  obtained  for  procedures, midazolam  or  Entonox  sedation. Written 
consent  on  the  Trust  Consent  Form  2  obtained  for  intravenous  ketamine  sedations.  
Information leaflet, sedation options & risk of adverse events must be discussed.   

 

• Intravenous drugs are only to be administered by a doctor  
 

• Monitoring: During sedation record the following every 5 minutes: HR, SaO2, RR, BP & AVPU 
on a PEWS chart; non‐invasive CO2 on the sedation record. Frequency of observations can be 
dropped to every 15 minutes once child starts to rouse. 

 

• Adverse  events  include:  under  /  over  sedation;  hypoxia;  depression  of  protective  airway 
reflexes;  respiratory  depression;  laryngospasm;  bronchospasm;  increased  airway  secretions; 
bradycardia; hypotension; vomiting; aspiration; allergic reaction 

 

• Children must not be discharged until all criteria on the Procedural Sedation Record are met 

Entonox (50:50 Nitrous Oxide / Oxygen mix) 

• Indication: short acting procedural sedation in children > 5 years 
 

• Works rapidly.  Peak effect within 3‐5 minutes.  Wears off rapidly. 
 

• Fasting: none 
 

• In addition  to  the general  sedation  indications above, Entonox  is also useful when applying 
Plaster of Paris casts; burns dressings; injection of local anaesthetic 
 

• Additional contraindications: 
o Risk  of  expansion  of  closed  air  filled  spaces:  suspected  pneumothorax  or  lung  cyst; 

abdominal distension; air embolism; head injury; middle ear disease 
 

o Risk of bone marrow suppression: history of B12 / folate deficiency (eg vegans); history of 
bleomycin administration; patients on H2 blockers or Proton Pump Inhibitors;  

 

o Risk  of  raised  homocysteine  levels:  methionine  synthase  deficiency;  homocysteinuria; 
methylmalonic acidaemia 
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 Midazolam 

• Indication: managing procedural anxiety and inducing amnesia.  Has no analgesic effect. 
 

• Must not be co‐administered with opioids due to the increased risk of respiratory depression  
 

• Fasting: none required 
 

• Oral midazolam: 
o Disguise unpleasant taste with 5‐15 ml undiluted squash 
o Dose: 500 micrograms / kg (max 15 mg)  
o Onset: 15 – 20 minutes  
o Duration and recovery: 1 – 2 hours 

 

• Buccal midazolam: 
o Oral or buccal preparations can be used 
o Dose: 200 – 300 micrograms / kg (max 10 mg)  
o Onset: 5 – 15 minutes  
o Duration and recovery: 1 – 2 hours 

 

• Flumazenil: 
o Emergency reversal agent 
o Dose: 10 micrograms/kg (max 200 micrograms) iv, can be repeated at 1 minute intervals to 

a maximum of 40 micrograms/kg or 2mg).  
o Shorter half‐life than midazolam so may require an infusion of 2‐10 micrograms/kg/hour 
o Should  only  be  given  after  sedation  as  a  reversal  agent  for  midazolam  and  not  for 

generalised depressed consciousness because of the risk of seizures and arrhythmias 

Ketamine 

• Indication: Short, very painful procedures  in children who would otherwise require general 
anaesthesia 

 

• Dissociative sedation: profound analgesia, sedation, amnesia and immobilisation 
 

• Fasting: 2 hours (unless procedure is deemed too urgent to allow 2 hours since oral intake) 
 

• Minimum  of  3 members  of  staff:  doctor/nurse  performing  the  procedure;  doctor  sedation 
credentialed  to  provide  procedural  sedation  and  give  i.v.  ketamine;  nurse  sedation 
credentialed; Children’s ED consultant to be present in sedation area 

 

• Reversal agent: none.   
 

• Adverse reactions:  
o Respiratory depression 
o Airway malposition 
o Hypersalivation 
o Laryngospasm: rare, but may require oxygen, PEEP or assisted ventilation 
o Cardiovascular stimulation: mild to moderate increase in HR and BP 
o Seizures 
o Raised  intracranial  pressure  (inconclusive  evidence):  do not  use  for  procedural  sedation 

where raised ICP is a concern eg head trauma, hydrocephalus, glaucoma or globe trauma 
o Ataxia 
o Emergence reactions: hallucinations; nightmares 
o Vomiting: may occur late in recovery phase 

 

• Dose:  
o 1 mg / kg IV 
o Subsequent doses of 0.5mg / kg can be given to maximum total dose of 2 mg / kg 
o Give slowly over at least 1 minute 

 

• Atropine  (emergency  use)  20 micrograms  /  kg  IV  can  be  given  if  hypersalivation  impedes 
airway 
 

• Recovery: 1 hour 
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Summary pathway for sedation for ketamine & midazolam sedation 

 

Assessment of suitability: 
• appropriate procedure; other options excluded 
• patient health / risk assessment with no contraindications

Assess availability of staff / environment with Children’s ED consultant & Nurse in 
Charge 

Discuss procedure with parents / guardians and provide information leaflet 
Obtain verbal consent for the procedure and sedation with midazolam or written consent 

for sedation with ketamine on trust Consent Form 2

Complete pre-sedation patient assessment  
using Paediatric Sedation Record for Painful Procedures  

Transfer patient to Resuscitation Room / Paediatric ED HDU and initiate monitoring 

Give ketamine / midazolam as per recommended dose  
Document all doses on Paediatric Sedation for Painful Procedures Record 

Assess sedation and begin procedure if adequate; give supplemental dose if 

Continuous monitoring during procedure (every 5 mins) and recovery phase (every 
15mins). Document observations on PEWS and sedation record 

Discharge when alert, walking (if developmentally appropriate) & tolerating fluid 
Discharge instructions as per information leaflet 

Complete final sections of Paediatric Sedation Record for Painful Procedures  
Scan into Symphony notes and put copy in Sedation Audit Box in Children’s ED 

Establish intravenous access if using ketamine

Prepare equipment as per the Paediatric Sedation Record for Painful Procedures 
Calculate drug doses for sedation drugs and emergency drugs / reversal agents  

(where applicable) and draw up and label syringes

Should rare complication of airway compromise occur, fast bleep the anaesthetic 
registrar on 0254, prepare suxamethonium and support airway and ventilation  

Should sedation be inadequate to facilitate the procedure 
stop the procedure and make alternative arrangements  

Adapted with kind permission from Birmingham Children’s Hospital Procedural Sedation with 
Ketamine guideline 

Child identified as potentially needing procedural sedation 
• If ketamine is indicated: 

o instruct patient should remain nil-by-mouth 
o Apply LMX-4 

DTC Reference: 17045g Review By: March 2020



7 
 

 

Evelina Children’s Emergency Department 

Paediatric Sedation Record for Painful Procedures 
 
  Date:        Weight:   Kg 
 
  Diagnosis 
 
 
 
 
 

  Name  Grade  Signature 
Procedure doctor / nurse       
Sedation doctor       
Sedation nurse       
CED Consultant*       
 

* must be present in Children’s ED and aware sedation is taking place 
 

PATIENT ASSESSMENT 
GENERAL CONTRAINDICATIONS TO SEDATION? 
Age under 1 year?  Yes  No 
Abnormal airway (snoring, stridor, sleep apnoea, craniofacial abnormalities, secretions)?  Yes  No 
Current respiratory tract infection (including minor upper respiratory tract infection)?  Yes  No 
Abnormal respiratory system (e.g. chronic lung disease, pulmonary hypertension, asthma)?  Yes  No 
Moderate / severe head injury, depressed conscious level, raised intracranial pressure?  Yes  No 
Epilepsy?  Yes  No 
Neuromuscular disease?  Yes  No 
ADHD / Psychosis?  Yes  No 
Cardiac, renal or liver dysfunction?  Yes  No 
Glaucoma / acute globe injury?  Yes  No 
Gastric reflux or vomiting?  Yes  No 
Porphyria or thyroid disease?  Yes  No 
Prior allergic or adverse reaction to sedation?  Yes  No 
Prior history of unsuccessful sedation or complications with sedation?  Yes  No 
Other  
Drug history 
 
FASTING      Time of last oral intake @ ___________ Hrs 
Ketamine: 2 hours fasting unless clinical urgency precludes this. Buccal & PO midazolam: no fasting 
 

 

Informed consent: verbal for procedure; verbal for midazolam; written consent for 
ketamine sedation using Trust Consent Form 2 and information leaflet given to carer 

 

Yes 
 

No 

AIRWAY EQUIPMENT checklist: 
□ Appropriate size non‐rebreathe oxygen mask with reservoir bag  
□ Suction including yankauer and flexible tubing  
□ Appropriate size bag‐valve‐mask device with oxygen tubing 
□ Appropriate size Anaesthetic Circuit (Mapleson C) 
□ Appropriate size Nasopharyngeal and/or Oropharyngeal airways 
□ Resuscitation trolley with full intubation equipment (checked daily as per ED protocol) 

Hospital number 

NHS number 

Name 

Address 

 

DOB 

Date:                                          Weight (Kg): 

Allergies / Adverse drug reactions/ None known (circle) 

……………………………………………………………………………………….. 

Print name, sign & date.......................................................   

Procedure: …………………………….…………………………………………    

Elective / Urgent / Emergency (Circle) 
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EQUIPMENT CHECKS 
High  flow  O2  on 
Airway equipment 
(as per above list) 
 

Yes 
Yes 
 

No 
No 
 

Oximeter 
Capnography 
ECG 
BP cuff 

Yes 
Yes 
Yes 
Yes 

No 
No 
No 
No 

Drugs drawn up and labelled 
Reversal drug available 
Resuscitation drugs checked  

Yes 
Yes 
Yes 

No 
No 
No 

Drug doses  
Ketamine (maximum total dose 2mg/kg)  
1mg/kg =                         0.5mg/kg = 

Atropine (emergency use  if hypersalivation  impedes 
airway) 20 microgram/kg = 

Midazolam  
PO 500 microgram/kg (max 15mg) =                               
Buccal 200‐300 microgram/kg (max 10mg) =      
 
        

Flumazenil 10 microgram/kg = 
Can be repeated at 1 min intervals to 40 microgram 
/ kg (2mg)+/‐infusion of 2‐10 microgram/kg/hr 
Suxamethonium (emergency use)  
1‐2 mg/kg = 

Equipment checked by:  Drugs checked by (2 signatures required): 
 

 

DURING SEDATION  
SEDATION START TIME:  PROCEDURE START TIME: 

PROCEDURE FINISH TIME: 
Record AVPU / RR / SpO2 / HR and BP on age appropriate PEWS chart every 5 minutes until child begins to rouse and 
is showing age‐appropriate activity, then every 15 minutes until discharge.  
Record non‐invasive capgnography (CO2) and drugs given below.  NB drugs must also be prescribed on a drug chart 
  Pre  0  +5  +10  +15  +20  +25  +30  +35  +40  +45  +50  +55 
Time                           
CO2                           
Drugs*                            
* K = ketamine; M = midazolam; A = atropine; F = flumazenil; O = other
 

ADVERSE EVENT  Yes  No  Please document any action required 
Airway compromise       
Allergic reaction       
Laryngospasm       
Hypoventilation       
Hypoxia       
Hypotension       
Nausea / vomiting       
Inadequate / over sedation       
Emergence phenomenon       
Other        
 

DISCHARGE CHECKLIST 
Fully awake with normal level of responsiveness and orientation for age and mental status  Yes  No 
Stable observations within normal limits (in air) – HR, RR, BP, O2 sats, temperature  Yes  No 
Patient has an adequate level of analgesia  Yes  No 
Can tolerate oral fluids  Yes  No 
Can walk unassisted (if applicable)  Yes  No 
No nausea or vomiting  Yes  No 
Post‐sedation care discussed (parent has and understands leaflet / safety‐netting discussed)  Yes  No 
MEMBER OF STAFF RESPONSIBLE FOR DISCHARGING PATIENT 
Name/Position:  Signature: 

Date and time of discharge: 
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Paediatric Procedural Sedation for painful procedures 

Clinical Guideline and Training Manual 
 

Objectives  

The Evelina London Children’s Emergency Department (ED) sedation guideline and 

training manual has been developed to minimise risks associated with paediatric 

sedation for painful procedures, to ensure that doctors and nurses are familiar with 

the theoretical background and have the practical skills to participate in safe 

procedural sedation practice in the Children’s ED.  The guideline is suitable for 

sedation for short, painful procedures such as suturing, fracture manipulation, foreign 

body removal and minor surgery and does not incorporate sedation of children for 

painless procedures such as CT or MRI imaging.  It has been designed for use in the 

Children’s ED and Children’s Short Stay Unit (CSSU) only and not across the whole 

of the Evelina.  It does not include airway training, and must be supplemented by 

completion of a nationally recognised paediatric life support course. 

These materials are closely based on those of Our Lady’s Children’s Hospital, 

Crumlin and Birmingham Children’s Hospital, incorporating recommendations 

developed by paediatric, emergency and anaesthesiology societies1-3, 12-16. 

 

Sedation Competency  

All doctors and nurses working in Children’s ED must be sedation ‘accredited’ prior to 

administering or assisting with the administration of any sedative agents. The 

process of accreditation is as follows:  

• Read and understood sedation manual 

• Demonstration of current APLS (or equivalent) certification  

• Nurses must be signed off as a Lead Nurse in Paediatric Resuscitation  

• Doctors performing ketamine sedation must:  

o Have 6 months anaesthesia or intensive care training (ICU/PICU/ NICU) 

o Be deemed proficient in airway management by Children’s ED consultant  

 

Doctors in training must complete the Children’s ED doctor accreditation log (see 

appendix); nurses must complete the Children’s ED nurse accreditation log (see 

appendix).  A paper copy must be filed in the sedation box in Children’s ED.   

DTC Reference: 17045g Review By: March 2020
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Sedation is a continuum from minimal anxiolysis to a state of deep sedation, which 

although does not include general anaesthesia, requires the same vigilance, 

monitoring and airway skills due to potential to drift into anaesthesia.  It 

encompasses “conscious sedation”, where a purposeful response to verbal 

commands is maintained, and “dissociative sedation”, characterised by loss of 

response to verbal stimuli, amnesia and immobilisation. The goals of procedural 

sedation include minimisation of pain, anxiety and movement, and return of the child 

to their pre-sedated state as quickly as possible while assuring patient safety.4   

Sedation for diagnostic or therapeutic procedures involves administration of any form 

of drugs that depress the central nervous system.  It is important to remember that 

paediatric procedural sedation is not without risk.  

Studies have shown that paediatric procedural sedation can be performed safely in 

the Children’s ED5-11 but it is imperative that only healthy Children’s ED patients 

undergo sedation.   

 

The Children’s ED Paediatric Sedation Record for Painful Procedures is a 

comprehensive list of all important considerations prior to, during and after 

procedural sedation in the Children’s ED.   

 

 

 

Procedural sedation should only be undertaken when a Children’s ED consultant is 

present in the department.  All cases should have a bed booked in the Children’s 

Short Stay Unit (CSSU) once the need for procedural sedation is identified and must 

be discussed with the Children’s ED consultant and nurse in charge. 

Children with complex medical problems, unwell or under 1 year of age should 

not be sedated in the Children’s ED to facilitate painful procedures. It is 

unreasonable to expect sedation to be effective for extremely painful or prolonged 

procedures. 

Chapter One: General Sedation Principles  

The Children’s ED Paediatric Sedation Record for Painful Procedures must be 

completed for all paediatric sedations using ketamine or midazolam and scanned 

to Symphony with the child’s notes, with a hard copy filed in the sedation audit 

box located in the Children’s ED office. 
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Decreasing the need for sedation 

Factors that may decrease the need to give sedation to a child include analgesia, 

non-painful wound repair, and non-pharmacological approaches:  

 

Systemic pain relief  

• Simple analgesia such as paracetamol and ibuprofen  

• For severe pain intranasal diamorphine or intravenous morphine may be 

required (see Royal College of Emergency Medicine ‘Management of Pain in 

Children’ and Evelina Paediatric Formulary).  Opiates should not be used in 

combination with sedation in the Children’s ED because of the risk of adverse 

events. 

 
Local pain relief  

• LAT (Lignocaine/Adrenaline/Tetracaine) gel provides topical anaesthesia for 

open wounds.  It should be left in situ for at least 20 minutes prior to 

procedure. 

• LMX-4 applied prior to venepuncture or lumbar puncture.  LMX-4 cream takes 

30-45 minutes to provide local anaesthesia, and will last 4-6 hours after 

removal 

 
Non-painful wound repair  

• Consider the use of tissue adhesive/glue or Steristrips® instead of sutures 

 
Non-pharmacological approaches  

• Integrating non-pharmacological techniques helps achieve sedation goals by:  

o decreasing anticipatory anxiety of the child and family before the 

procedure  

o reducing pain and anxiety of the child and parental distress during the 

procedure  

o promoting effective coping with subsequent medical procedures  

• Engaging the help of a play specialist early in the process will prove 

invaluable and may remove need for any sedation if procedure is only 

minimally uncomfortable or painless.  See appendix for a full explanation of 

preparing the child and family for sedation. 

 

DTC Reference: 17045g Review By: March 2020
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A risk assessment history and examination identifies children who might be 

unsuitable for sedation, including features indicating risk of airway and 

cardiovascular complications.  

Increased risk of airway compromise leading to obstruction  

• Snoring, stridor, sleep apnoea  

• Craniofacial abnormalities  

• History of airway difficulties  

• Children < 1 year  

 

Increased risk of hypoventilation or condition exacerbated by hypoventilation 

• Reduced sensitivity to CO2 retention e.g. chronic lung disease or 

neuromuscular disorders  

• Abnormalities of the respiratory centre including brainstem tumours  

• Pulmonary hypertension (hypotension may precipitate a pulmonary 

hypertensive crisis) 

 

Increased risk of aspiration  

• Vomiting, bowel obstruction, gastro-oesophageal reflux 

• Altered mental status  

• Cerebral palsy  

• History of aspiration  

 

Increased risk of bronchospasm or laryngospasm  

• Unstable or current exacerbation of asthma 

• Current upper or lower respiratory tract infection  

 

Increased risk of cardiovascular compromise  

• Cardiac disease 

• Hypovolaemia (must be considered in the context of trauma or infection) 

 

History of sedation failure or adverse event with sedation 
 

Moderate or severe systemic disease which limits the activity of the child  

Health Evaluation and Risk Assessment 
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Most children who present to the Children’s ED will not be fasted.  Although 

traditional anaesthetic practice favours a period of fasting for elective sedation in the 

theatre, large scale internationally published evidence of procedural sedation in 

Children’s EDs does not show any relationship between complications and fasting 

status.  A report published in the United States in 2016 of almost 140,000 procedural 

sedation encounters showed that complications and aspirations in procedural 

sedation are not increased in children who are not fasted.18  A systematic review by 

the American College of Emergency Physicians in 2014 including 3,000 sedation 

episodes in the Children’s ED showed that pre-procedural fasting does not reduce 

the risk of emesis or aspiration or other adverse events: this has been incorporated 

into national guidance by the American College of Emergency Physicians, stating 

that procedural sedation should not be delayed for children in the ED who have not 

been fasted.19  In the United Kingdom, the Royal College of Emergency Medicine 

guidance states that the fasting time of the child should be considered in relation to 

the urgency of the procedure, but recent food intake should not be considered as an 

absolute contraindication to ketamine use.  It is now becoming standard practice in 

Children’s EDs across the UK not to adopt traditional fasting times used for general 

anaesthetics for children receiving procedural sedation (Birmingham Children’s 

Hospital and the Royal London Hospital clinical guidance advises two hours of 

fasting; Alder Hey Children’s Hospital and Leicester Children’s Hospital clinical 

guidance does not recommend any period of fasting prior to procedural sedation).   

Clinicians must carefully assess patient risk and the nature and timing of recent food 

and fluid intake, as well as taking into account the relative urgency of the procedure 

and best interests of the child.   

 

 

 

 

 

 

Fasting before procedural sedation 

Children undergoing sedation in the Children’s ED with ketamine should be fasted 

for two hours unless the procedure is deemed too urgent to allow two hours since 

last oral intake.  No fasting is required for sedation with Entonox, buccal 

midazolam or oral midazolam. 
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Sedation options including potential for adverse events must be discussed with the 

parents.  Parents of children requiring sedation with ketamine or midazolam should 

be given the information leaflet and time allowed for questions.  Although national 

guidance is lacking, national consensus is that written consent should be obtained 

when using ketamine for procedural sedation; therefore parents should give consent 

using the Trust Consent Form 2.  Verbal consent should be obtained for midazolam.  

The doctor administering sedation must be the person to obtain this.   

 

 

Location 

Paediatric procedural sedation must be performed in the HDU room in Children’s ED 

or the children’s Resus bay.  This will ensure that resuscitation equipment is 

available in case of adverse events.  

Equipment checks 

• Check wall suction is working with a Yankauer suction catheter attached  

• Check wall oxygen is working with an appropriate size non-rebreathe mask  

• Check appropriate size bag-valve-mask device with oxygen tubing is 

available 

• Check age appropriate Anaesthetic Circuit (Mapleson C) is available 

• Resuscitation trolley with full intubation equipment setup  

• Appropriate size nasopharyngeal or oropharyngeal airway  

• Pulse oximetry operative – to monitor oxygen saturation pre, during & post 

procedure 

• ECG monitoring equipment 

• Blood pressure monitoring equipment 

• Non-invasive capnography nasal cannulae 

• Check sedation drug is available 

• Check resuscitation drugs are available: 0.9% saline; adrenaline 1:1000; 

adrenaline 1:10,000; IV chlorphenamine; IV hydrocortisone; fentanyl; 

suzamethonium; and IV flumazenil when midazolam is given  

During Sedation

Parent information and Consent 
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Drug administration 

Intravenous drugs are only to be administered by doctors.  Drugs should always be 

checked with a second person prior and syringes labelled prior to administration. 

Administration of sedative agents must be by titration to level of sedation rather than 

by bolus injection. 

 

Monitoring 

Heart rate, oxygen saturation, respiratory rate, non-invasive capnography and 

conscious state should be recorded on the PEWS chart at baseline and then every 5 
minutes following medication administration until the child is beginning to rouse.  

The three-lead cardiac monitor, oxygen saturation probe, non-invasive capnography 

nasal cannulae and non-invasive blood pressure cuff should be applied for the 

duration of the paediatric procedural sedation and recovery period.  One blood 

pressure should be recorded prior to commencing the procedure. Inflation of the 

blood pressure cuff may be inadvertently stimulating and does not need to be 

routinely monitored during the procedure, unless other observations fall outside of 

normal limits. 

 

Adverse Events 

Adverse events include:  

• Failure to achieve adequate sedation 

• Unintentional loss of consciousness 

• Prolonged or excessive sedation 

• Hypoxia  

• Depression of protective airway reflexes requiring airway adjunct or sustained 

manoeuvre  

• Respiratory depression/apnoea requiring bag-mask-ventilation or intubation  

• Laryngospasm, bronchospasm, increased airway secretions 

• Depression of cardiovascular system with hypotension, bradycardia 

• Vomiting 

• Aspiration 

• Allergic reaction 

• Unscheduled admission related to sedation 
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Post procedure monitoring 

The child must be observed by a member of staff until they have fully recovered, 

preferably on the Children’s Short Stay Unit to allow sufficient time for full recovery.  

Once the child starts to wake and shows age appropriate activity and response to 

their parents, observation frequency can be dropped from every 5 minutes to every 

15 minutes.  The child should be kept nil by mouth until fully alert.  

 

Discharge Criteria  

The child can be discharged only when all discharge criteria are met.   

• Back to pre-sedation level of consciousness and activity 

• Able to ambulate appropriately for age 

• Able to verbalise appropriately for age  

• Final set of vital signs are within normal limits for the child’s age  

• Able to tolerate oral fluids  

 

Discharge Instructions 

Written discharge instructions (contained within the information leaflet) should be 

discussed with the family and given to the parents.  A GP discharge letter must be 

completed. 

 

Post procedure 

Should the rare event of airway compromise occur, fast bleep the anaesthetic 

registrar on 0254, prepare suxamethonium (1mg / kg) and support airway and 

ventilation. 

 

Should sedation be inadequate to facilitate the procedure, stop the procedure and 

make alternative arrangements (such as organising a theatre slot) 
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Patient selection, evaluation and consent summary flowchart 
 

 

Suitable procedure 
(Anticipated to take <20 mins) 

Wound closure 

Nailbed repair 

Reduction of a dislocation 

Removal of foreign body 

Incision & draining of abscess 

Other options excluded  PO, IV or intranasal analgesia 

Local anaesthesia (LAT gel, 
LMX4, subcutaneous 
lignocaine) 

Distraction / play therapy 

Health evaluation and risk 
assessment 

See page 12 

Chronic illness 

Intercurrent infections 

Medication & allergies 

Problems with previous 
sedation 

No specific 
contraindications 

See pages 18 (Entonox) and 26 
(ketamine) 

Fasting status See page 13 

Adapted with kind permission 
from Birmingham Children’s 
Hospital Procedural sedation 

with ketamine guideline 

Consent Explain procedure and 
sedation options including 
potential for adverse events 

Give information leaflet and 
allow time for questions 

Obtain verbal consent for 
midazolam / Entonox 

For ketamine sedation obtain 
written consent using Trust 
Consent Form 2
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Background  

Nitrous oxide is an anaesthetic gas; its exact mechanism is unknown.  It has modest 

analgesic and sedative properties, with minimal respiratory and cardiovascular 

depression.15 Its quick onset of action and recovery makes it ideal for use in the 

Children’s ED21 and it has been shown to be safe in several large series.5,6,22-24  

Nitrous oxide has a short duration of action: onset within minutes, peak effect 3-5 

minutes, only a few minutes to wear off.   Nitrous oxide can be delivered in differing 

ratios of nitrous oxide and oxygen.  In Children’s ED Entonox is used, a fixed 50:50 

mix of nitrous oxide and oxygen, delivered via a demand valve circuit. This means 

that the child has to take a breath of a certain pressure to allow gas to flow.  Children 

under 5 years are less able to create the necessary negative pressure.   

 

Indications for use  

Nitrous oxide can be used where short acting procedural sedation is required: 

• Suturing (with topical anaesthesia)  

• Removal of foreign bodies from ear/soft tissues  

• Minor fracture manipulation/moulding of plaster  

• Burns dressings 

• Injection of local anaesthetic  

 

Adverse Reactions  

Nitrous oxide is well tolerated with most children experiencing only mild side effects 

such as vomiting, nausea, dizziness and occasionally nightmares.  Parents should 

be warned that vomiting occurs relatively frequently during and after sedation.  

Nitrous oxide increases intracranial pressure and pulmonary vascular pressure.25  It 

diffuses more rapidly than nitrogen and can expand air-containing spaces within the 

body.15  It is therefore contraindicated in patients with closed air spaces such as 

gastrointestinal obstruction, middle ear, pneumocephalus, pneumothorax or after 

diving.  

Nitrous oxide can lead to inactivation and destruction of the vitamin B12 dependent 

enzyme methionine synthase and the subsequent depletion of vitamin B12 stores.15  

Methionine synthase is required by rapidly dividing tissues such as bone marrow and 

Chapter Two: Nitrous Oxide  
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gastrointestinal mucosa whilst methionine is necessary for the formation of myelin, a 

key building block for nerves.  Those at risk of vitamin B12 deficiency include some 

vegetarians, newborns of vegetarian mothers, patients with gastrointestinal 

pathology or patients taking proton pump inhibitors and H2 blockers.15  Nitrous oxide 

induced inactivation of methionine synthase can also affect homocysteine 

metabolism, although the significance of this is unknown.  Nitrous oxide should be 

avoided in patients with metabolic diseases such as methionine synthase deficiency, 

homocystinuria and methylmalonic acidaemia.26   Exposure to nitrous oxide should 

be avoided during the first trimester of pregnancy.27,28 

 

Contraindications to use  

Nitrous oxide should not be used in the following situations:  

 

Increased risk of airway loss  

• Acute respiratory infection or exacerbation of asthma  

• Airway obstruction or history of difficult airway management  

Risk of expansion of air filled closed space  

• Chest injury, suspicion of pneumothorax or lung cyst  

• Abdominal distension or bowel obstruction  

• Head injury / pneumocephalus 

• Air embolism or decompression sickness (such as after diving) 

• Middle ear or sinus disease  

Increase in pulmonary vascular pressure  

• Pulmonary Hypertension  

Patients at risk of bone marrow suppression, neurotoxicity, or raised homocysteine  

• History of B12 or folate deficiency eg vegans 

• History of Bleomycin administration 

• Nutritionally compromised patients or patients on H2 blockers or PPIs 

• Underlying serious illness, severe infection or extensive tissue damage 

• Patients with metabolic diseases associated with homocysteine metabolism 

(methionine synthase deficiency, homocystinuria and methylmalonic 

acidaemia)  
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Background 

Benzodiazepines are useful in procedural sedation in managing anxiety and 

inducing amnesia.  They have NO analgesic effects and so appropriate analgesia 

agent must also be used.  Benzodiazepines act at the gamma aminobutyric acid 

(GABA) receptor, potentiating the GABA effects of calming, relaxing smooth muscle 

and producing sleep.   

 

Midazolam has a short half-life and can be administered IV, IM, orally, rectally, 

buccally and nasally. The risk of significant side effects is highest with IV midazolam 

and it is therefore not used in the Evelina Children’s ED.  Rectal and IM midazolam 

are also not used due to unpredictable responses and pain of IM injection.  The 

choice between oral and buccal midazolam is mostly dictated by an assessment of 

which route the child will better tolerate. 

 

Benzodiazepine effects can be reversed by flumazenil, a benzodiazepine antagonist.   

 

Oral Midazolam 

The oral route is the easiest route of administration. Oral or IV preparations can be 

used; both have an unpleasant taste, which can be disguised with 5-15 ml of 

undiluted squash. Onset of action is slower than other routes as it is subjected to 

first-pass metabolism by the liver. Oral midazolam should therefore be given 15 – 20 
minutes before a procedure.  

 

Buccal Midazolam 

The intranasal and buccal routes provide a more rapid onset of clinically effective 

sedation than oral route. When administered intranasally, upper respiratory tract 

infections can affect absorption; intranasal midazolam is also irritating to the mucosa 

and can be poorly tolerated.  Buccal midazolam is therefore preferred in the 

Children’s ED. Either buccal or oral preparations can be used.  It should be given 5 – 
15 minutes before a procedure, but if some is swallowed, onset may be slower. 

 

Indications for use 

• Relieve anxiety regarding procedures and inducing amnesia 

• Benzodiazepines have no analgesic effect so analgesia must also be used 

Chapter Three: Midazolam  
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Adverse Reactions 

• Major side effects are: 

• Cardiorespiratory depression (hypotension, bradycardia and respiratory 

depression) 

• Paradoxical excitement (10-15%) 

• Emergence delirium 

 

No serious respiratory depression has been reported in oral administration at 

0.5mg/kg (max 15mg) except if other sedative drugs are co-administered.  Co-
administration of systemic opioids can cause a worsening of respiratory 
depression. Midazolam should therefore not be used in combination with opioids in 

the Evelina Children’s ED. 

 

Staff required for procedure 

PO / buccal Midazolam  

• One doctor to perform the procedure 

• One nurse, trained in benzodiazepine use 

 

Fasting 

None required 

 

Doses 

 

 

 

 

 

 

 

 

 

 

 

 

• Oral Midazolam 

o Dose: 500 micrograms / kg (max 15mg)  

o Expected onset: 15-20 minutes  

o Duration and recovery: 1 – 2 hours 

• Buccal Midazolam 

o Dose: 200-300 micrograms / kg (max 10mg) 

o Expected onset: 5 – 15 minutes 

o Duration and recovery: 1 – 2 hours 

• Flumazenil 

o Dose: 10 micrograms / kg IV 

o Has a shorter half life than midazolam so may need to be repeated at 1 

minute intervals to a maximum of 40micrograms/kg (2mg). If necessary 

this may be followed by an infusion of 2-10 micrograms/kg/hour 

o Should only be given after sedation as a reversal agent for midazolam 

and not for generalised depressed consciousness 
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Background  

Ketamine is a dissociative agent which brings about a hypnotic state characterised 

by profound analgesia, sedation, amnesia and immobilisation.8,29  This child in 

this dissociative state can be described as having a “vacant look” as the eyes remain 

open with a disconnected stare and sometimes nystagmus.   

 

Ketamine acts by binding to N-methyl-D-aspartate (NMDA) receptors and creates 

dissociation between the cortex and limbic system, preventing higher centres from 

perceiving visual, auditory or painful stimuli.  Ketamine is different from other forms of 

sedation or general anaesthesia and cannot be described in the same terms to 

assess sedation depth.  It does not follow the typical dose response relationship of 

sedative agents on a continuum of gradually increasing levels of sedation.30,31 

Ketamine is ideal for short painful procedures in children who might otherwise 
require general anaesthesia.  It is ideal for use in the Children’s ED due to its rapid 

onset of sedation, consistently effective analgesia and amnesia, and airway and 

cardiovascular stability.  

Its safe use in children has been documented in numerous studies.11,32-34  One study 

found that in 1022 children in the ED ketamine produced acceptable sedation in 

98%.  Airway complications occurred in 1% but were transient, quickly identified and 

did not require intubation.  Vomiting occurred in 7% and emergence reactions 

(mostly mild) in 19%.  Another study of 266 children receiving IV ketamine reported 

an adverse respiratory event in 5%, vomiting in 19% and emergence reactions, 

mostly mild, in 27%.34 In a further series of 229 patients33 72% had no adverse 

events.  The most frequent adverse event was vomiting (mainly during the recovery 

phase) in 14%. Ten patients had airway complications and required oxygen and 

airway repositioning.  One patient required bag mask ventilation. None required 

intubation, suffered aspiration or needed to be admitted.  

Although IM ketamine is safe to use, data suggests sedation via the IV route is 

quicker, with less time to discharge and reduced vomiting as well as a more 

predictable onset and offset of action.33,36  Recommended initial dose is 1mg/kg given 

slowly over at least 1 minute.8   

Chapter Four: Ketamine 
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Indications for use  

• Very painful procedures  

• Laceration repair in young children  

• Reduction of fractures or dislocations  

• Abscess incision and drainage  

• Wound exploration for foreign body  

• Removal of foreign bodies from eye, ear, nose and skin  

 

 

Adverse reactions  

• Respiratory depression  

• Airway malposition  

• Hypersalivation   

• Laryngospasm  

• Cardiovascular stimulation  

• Musculoskeletal effects  

• Seizures  

• Intracranial pressure elevation  

• Ataxia  

• Emergence reaction  

• Vomiting  

 

Respiratory depression  

Ketamine may cause mild respiratory depression. Severe respiratory depression is 

rare but is increased if given rapidly, when CNS abnormalities are present or in 

infants.  In Evelina Children’s ED ketamine is contraindicated in infants less than 1 

year of age, and must be given slowly in all age groups.8,31 

 

Airway Malposition  

Malposition of the airway can occur.  It is critical to continuously pay attention to 

airway patency and reposition head or jaw if snoring respirations or stridor develop. 

Hypersalivation  

Ketamine stimulates salivary and tracheobronchial secretions.  Although atropine or 

glycopyrrolate have been used as adjunctive agents, a large prospective series of 
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947 patients without atropine use showed a low rate of hypersalivation.40  Atropine is 

not routinely used in the Evelina Children’s ED but may be considered at 20 

micrograms / kg if hypersalivation impedes the airway. Careful consideration should 

be given to the use of ketamine if a child has an intra-oral laceration requiring 

suturing 

 

Laryngospasm  

In a series of 1022 paediatric patients who received IM ketamine, four episodes of 

laryngospasm occurred; all were transient and had no further sequelae.11  In general 

young age and respiratory infections increase the risk of laryngospasm.  Clinicians 

need to be prepared to treat laryngospasm with oxygen, PEEP, assisted ventilation 

and other rescue manoeuvres including paralysis until it subsides.  

 

Cardiovascular stimulation  

Ketamine is sympathomimetic and can produce mild/moderate increases of blood 

pressure, heart rate, cardiac output and oxygen consumption.  In patients with 

maximal sympathetic drive (e.g. severe hypovolaemia, pericardial tamponade) 

ketamine’s cardiac depressant effects may be revealed.  

 

Seizures  

There are reports of brief seizures related to ketamine in patients with seizure 

disorders. In a series of 229 children there was one brief, self-resolving seizure.33  

 

Intracranial pressure elevation  

There is inconclusive evidence that ketamine increases intracranial and intraocular 

pressure.31  Therefore any patient with significant head trauma, reduced level of 

consciousness, hydrocephalus or CNS lesions or with glaucoma or acute globe injury 

should not receive ketamine for procedural sedation.  NB it is safe to give ketamine 

to children with facial lacerations who have no features of head injury. It is normal 

practice to use ketamine for rapid sequence induction of anaesthesia for many 

conditions including head trauma. 
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Ataxia  

Ataxia can be pronounced during recovery but is transient.  

 

Emergence reactions  

Ketamine may stimulate hallucinations and dreaming during recovery, an age 

dependent phenomenon.  This is more frequent in adults than adolescents and is 

rare in children under 10 years.  Although evidence is limited31 a number of 

strategies have been used to reduce emergence reactions.  They include planned 

topics for dreaming, dim lighting and maintaining a quiet environment.  Patients with 

psychosis or behavioural abnormalities should not be given ketamine due to the risk 

of emergence.  

Although co-administration of a low dose benzodiazepine has been used, these 

impede ketamine metabolism which may prolong recovery time and may lead to 

respiratory depression.  Two randomised controlled trials of ketamine in children with 

or without low dose midazolam failed to show any difference in rates of recovery 

agitation.34,41  Midazolam is therefore not used in the Evelina Children’s ED with 

ketamine.  

 

Vomiting  

Vomiting may occur late in the recovery phase when the patient is already alert.  

There are no documented reports of clinically significant ketamine associated 

aspiration.8  A large randomized controlled trial of IV ketamine plus ondansetron or 

placebo showed a significantly lower rate of vomiting with ondansetron (5% vs 13%; 

p=0.02).42 

 

Nystagmus 

It is important to emphasise to the consenting adult that nystagumus, purposeless 

movements and dissociation are normal during ketamine sedation.  
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Contraindications  

Children  under 1 year should not be given ketamine in the Children’s ED as they are 

at increased risk of airway complications.  Children older than 12 years experience 

more emergence reactions.  While it is safe to use ketamine in this age group, 

alternative sedation agents should be considered.  

Contraindications Potential adverse effects of 
Ketamine 

Children < 1year Increased risk of airway complications

Previous adverse reaction to ketamine  

Any respiratory complaint (asthma, URTI, 
LRTI) or procedures involving the airway or 

pharynx 

Increased bronchospasm, airway 
secretions & laryngospasm 

Cardiovascular disease Increases heart rate and oxygen 
consumption 

Head injury associated with altered level of 
consciousness or emesis Altered conscious state 

CNS mass lesions, hydrocephalus, raised 
intracranial pressure Increased intra-cranial pressure 

Glaucoma or acute globe injury Increased intra-ocular pressure 

Bowel obstruction Increase incidence of vomiting 

Psychosis, ADHD Emergence reactions/recovery 
agitation 

Porphyria, thyrotoxicosis, unstable epilepsy 

Enhanced sympathomimetic 
responses31 

Brief seizures 
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Staffing requirements 

A minimum of three staff members:  

• Doctor or nurse performing the procedure  

• Doctor sedation credentialed to provide procedural sedation and give IV 

ketamine 

• Nurse sedation credentialed  

• Children’s ED Consultant must be present in Children’s ED and aware 

sedation is taking place 

 

All required personnel must be present and equipment checked and available prior to 

the administration of ketamine.  

 

Fasting 

Two hours fasting unless the procedure is deemed too urgent to allow two hours 

since last oral intake.   

 

Ketamine dose 

There is no reversal agent for ketamine.  IV ketamine must be given as a slow push 

over at least 1 minute to avoid transient respiratory depression.  Effects are evident 

within one minute of administration, and last for approximately 15 minutes, with a 

recovery phase approximately 1 hour.  The initial dose is 1mg/kg, and subsequent 

doses can be given in 0.5mg/kg increments if required to a maximum of 2mg/kg.  

 

Recognising sedation with ketamine 

Adequate sedation is usually indicated by loss of response to verbal stimuli and 

nystagmus.  Heart rate, blood pressure and respiration rate may all increase slightly. 

Lacrimation or salivation may be observed. The effects of the drug are usually 

apparent 1-2 minutes after an IV dose. 
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Additional points during ketamine procedural sedation 

• Ensure the area where the procedural sedation is taking place is quiet and 

calm 

• Encourage use of non-pharmacological pain relief – planned topics for 

dreaming may be of benefit 

• Allow the parents to stay for as much as they wish – reassure them of the 

signs of dissociation  such as open eyes, nystagmus, jerky movements and 

verbalisations 
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Preparing the parents and child for sedation 
Think of parents as allies.  Most children want parents to be present and most 

parents want to be there, although this is not compulsory.  Invite parents to be active 

participants: 

 

• Coping-promoting behaviours  

o Non-procedural talk and distraction  

o Prompting children to use coping behaviours such as slow deep breathing   

o Humour 

 

• Behaviour to be avoided  

o Being dishonest e.g. “this shouldn’t hurt” if the procedure is painful 

o Apologising, criticising, bargaining with the child  

o Giving the child control over when to start the procedure  

o Catastrophising and becoming agitated  

 

Helping the child cope with the procedure 

o Find out a bit about them.  Explore their knowledge and expectations 

about the procedure and any previous experience with medical 

procedures and let them ask questions. 

o Use child-friendly age-appropriate language, dolls, pictures and check 

their level of understanding  

o Be honest. Do not say “this will not hurt” if the procedure is likely to be 

painful.  

o Emphasise qualitative sensations such as cold, tingling and pressure so 

that the child focuses on what he/she is feeling and not just on a hurting 

aspect. 

o Tell them when the procedure will happen, with enough time to prepare 

but not so long that it increases anxiety. 

o Tell them how they can help to increase their sense of competency, e.g. 

holding the mask with you, choosing where to sit, which hand is used for 

the IV etc 

Appendices 
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o Provide suggestions for coping such as “I wouldn’t be surprised if this 

hardly bothers you, especially when you see what’s happening in the 

video.”  

o Use positive procedure-related  suggestions e.g. “as I wash the cut, the 

hurt can wash away” 

o Do not get equipment ready in front of children.   

o Where possible cannulate in a separate, calm room to where the 

procedure will take place, allowing 10 or 15 minutes to allow the child to 

relax. 

o Use “positioning for comfort” and avoid forceful restraint.   

o Remain calm and firm.  Do not bargain, negotiate or apologise, as it 

increases distress.   

o Distraction actively engages the child away from a negative focus.  Find 

out from the child what they like doing best.   

o Use age appropriate distraction such as bubbles, stories, music, games, i-

pad, non-procedural talk with positive reinforcement, or imagery.   

o To promote relaxation encourage breathing exercises, muscle relaxation 

and imagining a favourite place or activity.   

o Praise all attempts to use coping strategies.  

o Only say “it is finished” at the definitive end of the procedure.   

o Instil a sense of achievement no matter what happened.   
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Evelina London Children’s Emergency Department 
Paediatric Sedation for Painful Procedures 

Accreditation log for doctors  
 

Name 
 

 

Level of training / grade 
 

 

Date 
 

 

 
Trainee must be on the registrar rota for the Children’s ED and have had a minimum of 6 
months PICU or tertiary neonates, or 3 months anaesthetics, plus current APLS 
(Advanced Paediatric Life Support) certification. 
 

 

Read and understood sedation manual  
  
Current certification in APLS (or equivalent) 
 

 

6 month training in anaesthesia or intensive care (ICU, PICU or NICU)  
  
Observes 3 ketamine conscious sedations including consenting 

 
 

Performs 3 ketamine conscious sedations under supervision and has work 
place based assessment evidence of competency – complete table below  
 

 

Teaching from consultant in setting up anaesthetic circuit (Mapleson C) and 
delivering Positive End Expiratory Pressure (PEEP) 
 

 

Demonstrates ability to consultant to set up anaesthetic circuit (Mapleson C) 
and deliver PEEP with work place based assessment evidence of competency 
 
 

 

 
Dates of supervised ketamine sedations 
 
Date Supervising consultant’s name 
  

 
  

 
  

 
 
 
Comments: 
 
 
 
Signed and dated by Children’s ED consultant:.................................................................. 
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Evelina London Children’s Emergency Department 
Paediatric Sedation for Painful Procedures 

Accreditation log for nurses 

   

Name 
 

 

Band 
 

 

Date 
 

 

 
 
 

 

Read and understood sedation manual  
  
Current certification in APLS (or equivalent) 
 

 

Previously signed off as competent to work as Lead Nurse in Resus   
  
 
 
 
 
Comments: 
 
 
 
 
Signed and dated by Children’s ED Sister:............................................................................ 
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