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Please Note:
Over time some links in this document may cease working. Where this occurs please source the
Document in the PPG Directory at: http://ppg.hne.health.nsw.gov.au/
RISK STATEMENT
This guideline has been developed to facilitate the safe and concurrent delivery of oral midazolam and
inhaled nitrous oxide within the paediatric ambulatory care department at the JHCH.
It does not replace the need for application of clinical judgement in respect to each individual patient.

This document is required to manage the following risks:
1. Maintenance of patient airway, safety and welfare during procedure.
2. Equipment failure.
3. Moderate patient’s experience of physical pain and discomfort during the procedure
4. Control the patient’s anxiety and minimize psychological trauma associated with repeated
procedures
5. Control behavior and movement to allow safe delivery of Botulinum toxin injections
RISK CATEGORY: Clinical Care & Patient Safety

RISK MITIGATION STRATEGIES
1

Staff within the botulinum toxin injection clinic delivering inhaled nitrous oxide with concurrent
oral midazolam will practice safe and effective procedural processes; having attained the
mandatory credentials required to attend individual risk stratification and patient selection, and
manage any adverse events that may occur.

2

Staff within the botulinum toxin injection clinic will complete compulsory equipment checks,
ensure necessary gas supply, and confirm availability of essential emergency airway
equipment, prior to commencing procedure.

3

Staff within the botulinum toxin injection clinic will reduce the experience of pain, anxiety, and
distress experienced by the child at each episode of care by implementing approved
pharmacological strategies as outlined in local procedural guidelines.

4

Staff in the botulinum toxin clinic will adopt the use of adjunct, non - pharmacological
approaches including child life therapy, music therapy, and other technologies, to compliment
approved pharmacological measures to minimize procedural related pain, distress and anxiety
at each episode of care.

5.

Staff within the botulinum toxin injection clinic will reduce the potential for needle stick and/or
manual handling injury by implementing approved safe manual handling practices, supported
holding techniques, and the safe disposal of sharps.

Version 1

June 2018

Page 2 of 18

Oral midazolam with nitrous oxide for paediatric Botulinum toxin injections JHCH 15.4

ABBREVIATIONS & GLOSSARY
Abbreviation/Word

Definition

DMR
JHCH
Bont-A
Botox®
PACD
PPE
AHA
SPOC
CERS
Nitrous nurse
UMMS
IISM

Digital Medical Record
John Hunter Children’s Hospital
Botulinum Toxin
Brand name- Botulinum Toxin
Paediatric Ambulatory Care Department
Personal Protective Equipment
Allied Health Assistant
Standard Paediatric Observation Chart
Clinical emergency response system
Administers the nitrous oxide to the patient
University of Michigan Sedation Scale
Incident Information System Management
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Guideline
The following guideline is for the use of the HNEkidsRehab Service within the Botulinum Toxin
injection clinic and applies to children with Cerebral Palsy or focal spasticity from acquired injury or
disease. Botulinum toxin injection treatment requires multiple injections to various body parts,
repeated at 4 to 6 monthly intervals based on current best practice evidence.
Children who require oral midazolam in addition to inhaled nitrous oxide will be allocated
appointment times within the Botulinum toxin clinic that facilitate adherence to mandatory
monitoring requirements.

ALERT
To be eligible patients must be:
•

Age 2-18 years

•

Weight > 10kg

•

Fulfills criteria for nitrous oxide administration as per Nitrous Oxide Procedural sedation
in paediatrics JHH_JHCH_0126

PATIENT SELECTION:
Informed consent

It is obligatory to ensure that the patient/ carer has
received appropriate information to provide informed
consent and that patient identification, correct procedure
and correct site processes are completed as per
procedural level, prior to commencing the procedure.
Refer PD2017_032

Fasting requirements

2 hours- inhaled nitrous oxide
4 hours- inhaled nitrous oxide + oral midazolam

Location of procedure

Treatment room must be equipped with oxygen and
suction and emergency airway equipment with
immediate access to resuscitation trolley.

Staff requirements

Co- administration of opioids or benzodiazepines within
the preceding 4hrs of inhaled nitrous oxide requires
current APLS, RESUS4KIDS, & Nitrous oxide
administration credentials.
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ALERT
If administering nitrous oxide for the purpose of analgesia during a clinical procedure the procedure
level will be determined by the procedure itself. Consent will be in accordance with the procedure
level i.e. level 1 procedures verbal consent, level 2 & 3 written consent.
If administering nitrous oxide for the purpose of sedation – this is a Level 3 procedure and requires
written consent for the sedation and the procedure.
When administering nitrous oxide with an opioid or benzodiazepine – this is a level 3 procedure
and requires written consent for the sedation and the procedure - PD2017_032.

STAFF RESPONSIBILITIES WITHIN THE BOTULINUM TOXIN INJECTION CLINIC:
It is mandatory for staff to follow relevant: “Five moments of hand hygiene”, infection control, moving
safely/safe manual handling, and documentation practices in the botulinum toxin injection clinic. The
use of, Hand hygiene, Acknowledge, Introduce, Duration, Explanation, Thank you or closing
comment (HAIDET) is supported.
•

The paediatric rehabilitation consultant and the nitrous oxide nurse collectively hold the
responsibility for appropriate patient selection for procedure.

•

The paediatric rehabilitation consultant is responsible for the prescription of nitrous oxide and
oral midazolam using the appropriate medication charting medium, i.e. MedChart, or the
National Inpatient Paediatric Medication Chart.

•

Site marking and/or the application of topical local anaesthetic is attended as per policy LHD
2017_032 in the assessment phase of clinic.

•

Baseline observations are documented on age appropriate standard paediatric observation
chart (SPOC), prior to medication administration.

•

The administration of oral midazolam will be attended by the nitrous nurse and a nurse from
paediatric ambulatory care department (PACD) as per NSW Health Policy Directive
2013_043.

•

Once oral midazolam has been administered, the patient will remain accompanied by a
parent / carer in the waiting room of the paediatric outpatient department; in line of sight of
staff member with RESUS4Kids training.

•

Any deterioration requires immediate clinical intervention / management and escalation via
the clinical emergency response system (CERS).

•

Only medical/nursing staff with appropriate credentials may administer inhaled nitrous oxide
with the concomitant use of oral midazolam as specified in policy JHH_JHCH_ 0126

•

The nitrous oxide nurse retains the responsibility to monitor the patient’s airway patency,
cardio respiratory status, level of sedation, pain and distress, for the duration of the
procedure, as per policy JHH_JHCH_ 0126.
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•

A nominated HNEkidsRehab allied health staff member will assist with positioning the child
during the procedure, as per HNELHD Clinical Guideline 15_39.

•

The nitrous oxide nurse will recover the patient in the procedure room until discharge criteria
has been fulfilled in consensus with the consultant, and parent/carer. As per policy
JHH_JHCH_ 0126.

•

The paediatric rehabilitation consultant is responsible for the safe disposal of patient specific
equipment including sharps, as per NSW Health Policy Directive 2007_052.

•

The allied health assistant is responsible for the removal of linen, cleaning of bed and
reapplication of fresh linen in preparation for next patient in accordance with local infection
control processes, as per NSW Health Policy Directive PD2007_036.

•

The allied health assistants are responsible for probe disinfection between patients as per
reusable medical equipment, Local Procedure JHH_JHCH-0118.

•

The nitrous oxide nurse retains the responsibility for the appropriate disposal of nitrous circuit
and mask, and the cleaning of monitoring equipment between patients, as per NSW Health
Policy Directive 2007_052.

ORAL MIDAZOLAM ADMINISTRATION REQUIREMENTS

ALERT
Always check patient specific risk assessment and existing exclusion criteria for oral
midazolam use prior to administration.

•

Weight and height recorded on presentation.

•

Clinical procedural level safety checklist completed.

•

Identification/allergy bands applied.

•

Fasting status of 4 hours confirmed.

•

Informed and written consent obtained and documented as per procedural level
PD2017_032.

•

Medical prescription of oral midazolam documented on the National paediatric inpatient
medication chart.

•

Midazolam is administered using the five R’s; the right patient, the right drug, the right
dose, the right route, at the right time, as aligned with procedural requirements.

•

The dose is charted in milligrams, with a dose range of 0.3-0.5mg/kg to a maximum of
10mg to be administered orally if used in conjunction with Nitrous oxide.

•

There is no preparation of oral midazolam, the IV solution is used.
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•

Midazolam is a bitter /acidic solution and is better tolerated orally when administered with
a sweet solution such as sucrose to a maximum of 10mls total volume.

•

A reversal agent (flumazenil) is available on emergency trolley within the vicinity of the
patient.

•

Flumazenil injection 0.1mg/mL in 5mL ampoule

•

Dose: 5-10microgram/kg IV repeated every 60 seconds

•

40microgram/kg maximum dose (maximum total dose 1mg).

•

Failure of reversal with standard flumazenil dose requires clinical response call and
potential need for flumazenil infusion.

MONITORING REQUIREMENTS POST OUTPATIENT ADMINISTRATION OF ORAL
MIDAZOLAM
•

Patients who have been administered oral midazolam will remain be accompanied by a
parent/carer.

•

Patients whom have been administered oral midazolam and have a UMMS sedation score ≤
1, must remain within the line of sight of a staff member with resus 4 kids and DETECT JNR
credentials, and have access to nursing staff.

•

If sedation score is equal or ≥ 2, patient requires direct observation with continuous
monitoring, vital signs and sedation scores, documented at 5 minutes intervals.

•

Any deterioration or excessive sedation requires immediate clinical management and/or
escalation via CERS. Including but not limited to: Immediate withdrawal of nitrous oxide,
management of airway, breathing, circulation, IV access and consideration of reversal of
sedation using flumazenil.

INHALED NITROUS OXIDE ADMINISTRATION REQUIREMENTS

ALERT
Always check patient specific risk assessment and existing exclusion criteria for inhaled
nitrous oxide use prior to administration.
•

Client assessment and suitability is determined jointly by the paediatric rehabilitation
consultant and the nitrous oxide nurse.

•

The paediatric rehabilitation consultant prescribes the nitrous oxide on a National inpatient
paediatric medication chart.

•

The nitrous oxide nurse attends all prerequisite checks including the nitrous oxide delivery/
scavenger system, oxygen and suction equipment, monitoring equipment, & emergency
trolley.
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•

The nitrous oxide nurse confirms the immediate availability of first line emergency airway
management equipment including paediatric oropharyngeal (guedel’s) airways, and manual
bag /mask ventilation equipment.

•

The paediatric rehabilitation consultant and the nitrous oxide nurse simultaneously confirm
consent, fasting status, and completes level 3 procedural check lists and time out
processes as required.

•

The nitrous oxide nurse documents baseline observations including respirations, heart
rate, and peripheral oxygen saturation readings on age appropriate SPOC.

•

Inhaled nitrous oxide may commence when patient has baseline saturations ≥ 95% in room
air.

•

Children that have vital signs outside these parameters as standard, will have variances
documented on SPOC, and require clearance for the procedure by the paediatric
rehabilitation consultant and the nitrous nurse prior to commencing inhaled nitrous oxide.
MONITORING REQUIREMENTS DURING INHALED NITROUS OXIDE ADMINISTRATION
WITH ORAL MIDAZOLAM USE

ALERT
The combination of opioids or benzodiazepines with nitrous oxide can produce much deeper
levels of sedation than nitrous oxide alone and may potentiate vomiting, with a risk of
aspiration as well as respiratory compromise

•

Pulse oximetry with audible alarm for heart rate and oxygen saturations to remain in situ for
the duration of the procedure.

•

Sedation levels will be monitored and recorded throughout the procedure and documented
on the SPOC chart.

•

At any time throughout the procedure, should the patient shows signs of deterioration,
nitrous should be ceased immediately, oxygen at 10 L/min or greater should be delivered,
and emergency management implemented as required.

•

Distress scores will be monitored during the procedure and documented in the clinical
notes.

•

If distress levels are scored at 3 or above, and shows no signs of decreasing with the
addition of inhaled nitrous oxide; consider halting the procedure.

•

If procedure is halted due to distress, discuss and plan available options to manage
procedural related distress.

•

Observations documented on the SPOC at five minutely intervals throughout the procedure
and continue until patient deemed safe for discharge.
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•

Patients are recovered in an area where oxygen, suction and emergency airway equipment
are available.

•

Patient deterioration requires immediate clinical management / intervention and CERS.

•

Document all outcomes in medical records.

UMMS
0 = Awake and alert
1 = Minimal sedation child responds normally to verbal commands with no change to cardiovascular
or airway function.
2 = Moderate sedation; responds purposely to verbal prompts or light touch maintains airway and
cardiovascular function without intervention.
3 = Deep sedation; responds to noxious stimuli, may require airway support to maintain effective
ventilation.
4 = General anaesthesia; the patient cannot be roused, requires airway support including positive
pressure ventilation, may require cardiovascular support.

DISTRESS SCORE
0 = Nil distress evident
1 = Child anxious/ distressed but settles
2 = Child shows signs of mild to moderate distress
3 = Child significantly distressed throughout procedure
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POST PROCEDURAL MONITORING AND DISCHARGE CRITERIA FOR NITROUS OXIDE AND
CONCURRENT ORAL MIDAZOLAM

•

3 minutes of oxygen delivered post inhaled nitrous oxide.

•

Patient observations have returned to pre-procedure baseline.

•

Level of sedation is ≤1 and the patient is responsive to client appropriate stimuli.

•

Able to sit, stand, or use mobility aids as usual.

•

Post midazolam/ nitrous oxide care has been discussed with parent/carer.

•

Readiness for discharge is determined by the consensus of the nitrous oxide nurse,
paediatric rehabilitation consultant, and the parent/ caregiver.

•

Documentation including procedure and patient outcomes are recorded in the patient’s
medical records.

IN THE EVENT OF SLOW RECOVERY

1. Children will be placed in left lateral position or an alternative position that supports airway
maintenance and reduces aspiration risk.
2. Will remain under direct clinical care of the nitrous oxide nurse and consultant until
discharge criteria has been achieved, or CERS initiated.
3. Mandatory escalation via CERS will be implemented for patients that show signs of
deterioration.
4. The nitrous oxide nurse and the consultant will maintain the child’s airway utilising
necessary emergency airway equipment until help arrives.
5. All adverse events require an IIMS notification to be lodged.

ALERT
If the patient deteriorates during the procedure, the nitrous oxide nurse will instruct a staff
member to press the nurse assist button and ask for a Clinical Emergency Response
(CERS). The nitrous oxide nurse and the consultant will remain with the child and utilise
emergency airway equipment based on clinical requirement until assistance arrives.
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BOTULINUM TOXIN INJECTION PROCESS
1. All clinic staff to attend 5 moments of hand hygiene and ensure the use of personal protective
equipment at pertinent times throughout the appointment.

2. Patient and parent/ carer enter the procedure room.

3. Identification, prescription, procedural consent, time out processes and checklists are
completed according to procedural level.

4. The patient moves to bed with assistance from parent/care giver, allied health assistant and/or
lifting equipment as necessary.

5.

Individual procedural plans are implemented as required.

6. Procedural checklists and timeouts are conducted according to procedural level.

7. The nitrous oxide nurse applies continuous monitoring to patient and records observations on
age appropriate SPOC chart.

8. Inhaled nitrous oxide may be initiated when the child has a peripheral oxygen saturation
reading of ≥ 95% room air.

9. The nitrous oxide nurse will commence and titrate nitrous oxide, and inform the paediatric
rehabilitation consultant, and allied health assistant when nitrous oxide efficacy is reached and
procedure can commence.

10. The allied health assistant along with the parent/carer will aid in the positioning of the patient
for removal of tapes. The paediatric rehabilitation consultant will advise all staff that injections
are commencing.
11. The nitrous oxide nurse will deliver nitrous oxide with dose titrated from 50% to 70%, based on
the patient’s requirements for the duration the procedure.
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12. Continuous pulse and oxygen saturation monitoring remains insitu throughout, with
documentation of readings and sedation scores at 5 minutely intervals, until discharge criteria
attained.

13. The paediatric rehabilitation consultant will advise the nitrous oxide nurse when injections
are concluded and confirm the safe disposal of sharps.

14. The nitrous oxide nurse will then cease the delivery of inhaled nitrous oxide and commence
100% oxygen to the patient for a period of 3 minutes.

15. The nitrous oxide nurse will recover the patient in the room and continue observations until
discharge criteria fulfilled.
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IMPLEMENTATION PLAN

1. Implementation of this guideline will be facilitated by discussion at HNEKidsRehab
Operational meeting and other relevant team meetings.
2. The provision of both opportunistic and targeted education across the JHCH incorporating the
paediatric wards and the paediatric ambulatory care department.
3. Inclusion of Guideline within HNEKidsRehab service specific orientation package
4. Inclusion on the Policy, procedure and guideline page on HNEAHS intranet
5. Staff will be required to read the guideline and sign the policy acknowledgement sheet.

MONITORING COMPLIANCE
Staff attending the botulinum toxin clinic will demonstrate competency with the procedural aspects
of this clinic by completing (as role requires) the following mandatory education and audit
requirements:

•

Advanced Paediatric Life Support

•

Nitrous oxide procedural sedation in children theoretical and workshop components;
and be deemed proficient in nitrous oxide delivery by qualified assessor

•

Medication Administration

•

Patient identification/ time -out procedures, and as procedure requires level 1, 2, & 3
pre/post procedure checklists.

•

DETECT Junior

•

RESUS 4 Kids

•

Paediatric Clinical Emergency Response System (CERS).

•

Infection prevention and control practices

•

Hand hygiene

•

Documentation

•

Proficiency in the Incident Information System Management (IFSM)
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Clinical Audit Tool –
(National Standard 1: 1.7.2 the use of agreed clinical guidelines by the clinical workforce is monitored)

Reference: Electronic audit tool - National Institute for Health and Clinical Excellence (NICE): http://www.nice.org.uk/about/what-we-do/into-practice/audit-and-serviceimprovement/audit-tools

Criterion
no.

Criterion

Exceptions

Definition of terms and/or general guidance

Data source

1

Retrospective
time out audits

nil

To ensure mandated identification and time out processes are being
conducted according to procedural level.

Notes, DMR

2

Safe
procedural
Sedation Audit
tool

nil

Audit of safe procedural practices from assessment till discharge

3

Sedation/pain
score
documentatio
n

nil

4

Hand Hygiene
Audit

nil

Frequency

Position
Responsible

6 monthly

CNC

Observational, notes

Quarterly

CNC

Evaluate effectiveness of procedural sedation

Notes, DMR

Per clinic

Sedation
Nurse/ Child
Life
Therapist

To ensure correct processes surrounding hand hygiene are observed
by Clinic staff

Observational Audit

Annually

CNC
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