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Definitions 

▸NORA (Non-Operating Room Anaesthesia)

○Anaesthesia or sedation

○Endoscopy suite/ dental clinics/ MRI/ radiology suites/radiotherapy 

suites 

○Patient safety/ lack of cooperativity

▸Special Needs 

○Physical, cognitive, behavioural or psychological challenges that 

result in the lack of cooperation with medical care

○Additional considerations for anaesthetic care
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Challenges

▸Special needs child
○Multiple stressors in the hospital environment facilitate meltdowns

○Critically ill or not optimized particularly if late or atypical presentation

▸Healthcare Staff
○Unfamiliar with management of special needs child/ meltdowns

○Varying levels of training with regards to resuscitation and support of 
anaesthesia

○Need to expect an increased risk of periprocedural complications and 
difficulties

▸NORA
○Physical environment/ unfamiliarity/staff/equipment/work processes

○Procedure specific complications such as perforation

○Higher risk of substandard care

○Increased risk of morbidity/mortality
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The Anaesthesia Patient Safety Foundation: NORA 

Consensus Recommendations

▸Facility

▸Equipment/medication/supplies

▸Staff and teamwork

▸Pre-procedural care/ Patient selection

▸Intraprocedural

▸Post-procedural 

▸Continuous quality improvement
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How can we make it better and safer for these children 

undergoing NORA?

▸The goals:

○Minimize hospitalization time

○Minimize stressors to avoid meltdowns

▸Ways to achieve goals

○Stakeholder engagement

○Recognise that parents/ caregivers are the experts

○Develop an individualised care plan

○Educate and train patient, caregivers and staff

○Develop and make available resources

○Modify physical environment where possible

○Modify processes and workflows
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Staff and teamwork: educate to understand 

▸Specific special needs
○Collaboration difficulties (autism, intellectual disability, phobias)

○Motor dysfunction (cerebral palsy, epilepsy, neuromuscular disorders)

○Condition associated systemic involvement: Genetic disorders/ syndromes

▸Higher incidence of co-morbidities 
○Increased need for hospital visits/ investigations/ need for NORA

▸Developmental delays
○Communication/ mobility issues

▸Behavioural/ psychological challenges
○Anxiety

▸Treatment: medication, ketogenic diet, interventional therapy
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Autism spectrum disorder

Autistic people are 3 times more likely to be admitted from 

emergency department and twice more likely to die
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Staff and teamwork in the context of NORA for special needs 

kids

▸Trained in airway management/ resuscitation/ assessment 

of depth of sedation 

▸Trained in understanding and preparing the child for 

sedation/ anaesthesia/ procedure

▸Work in coordinated fashion 

▸Good communication
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Staff and teamwork: Health care team communication

▸Easy identification of child: health records/ visual 

symbols/hospital passport

▸Team huddles and communication regarding:

○Avoidance of triggers 

○Reduction of wait time

○Flexibility for nursing and discharge criteria

○How to communicate with parents/ child

○Child’s normal coping mechanisms
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Staff and teamwork: The Dos

• Increase predictability

• Respect personal space

• Speak quietly and gently using simple, 

direct speech

• Give time for processing and decision 

making

• Work with normal coping mechanisms

• Recognize patient may not wish to 

communicate with you directly
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Staff and teamwork: Environment Modification 

▸Sensory toolkit 

to enhance coping 

mechanism

▸Quiet Rooms 

▸Gliders 

▸Padded 

surfaces
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Preprocedural care and assessment

▸Minimally 1 week before planned procedure

▸Assess the child in person/ virtually
○Anaesthetic risk and optimization of comorbidities

○Suitability for management as outpatient/same day 
admission/inpatient

▸Identify the main caregiver who will be your partner to 
educate and prepare the child

▸Work within the normal routines of the child
○Timing of procedure/ fasting

▸Partner with primary care physician
○Determine the need for other procedures to be done 
concomitantly e.g. blood investigations/ lumbar 
punctures/examination under anaesthesia
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The special needs child at risk of anaesthesia complications

▸Risk factors
○Seizures

○Preoperative respiratory problems

○Overall poor preoperative state including malnutrition

○Mitochondrial disease

○MTHFR (methylenetetrahydrofolate reductase) gene polymorphism

○Increased homocysteine levels

○Vitamin B complex deficiency or B12 deficiency

▸Complications
○Respiratory complications

○Delayed awakening

○Neurodevelopment regression

○Thrombosis
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Pre-procedure: Planning for NORA technique

▸Requirements of the procedure 
○Tolerance for movement

○Expected level of pain

○Position

▸State of medical condition/optimization of comorbidities

▸Availability of intravenous access 

▸Urgency 

▸Prior patient experience and acceptability

▸Facility/ Access

▸Safety 

▸Sedation or general anaesthesia
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Pre-procedure: developing an individualised care plan

▸Made in conjunction with the caregiver 

▸Considers the patient’s condition and requirements

▸Discussion should include
○Fasting

○Continuation of normal medication

○Premedication

○Restraints

○Child life/ play therapist

○Choice of induction

○Recovery plan
■Reunion with caregiver before child fully awake

■Removal of intravenous line before the child is fully awake

■Continued need for sedation/restraint/splints to keep tubes/drains/lines in

■Pain management



17

Pre-procedure: Preparation and resources

▸Hospital passport 
○Filled by caregiver

○Allows the healthcare team to 
understand the child better

○Allows for easier and more rapid 
navigation through the hospital 

▸Toolkit

▸Education resources
○Videos

○Social stories

▸Child life specialist

BMC autism friendly 

social stories
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Pre-procedure: Mask practice for planned inhalational 

induction

▸Applied behavior analysis

○Behaviour training

■Reward child when mask is accepted 

on face and prolong duration of mask 

being placed on face

○Systematic desensitization by 

graduated exposure to stressful 

stimulus

■Repeated practice with the mask 

○Mirroring technique

■Demonstrate on doll

18
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Pre-procedure: Reducing anxiety 

▸Normal coping 

mechanisms

○Devices 

○Games

○Video

○Pressure application

▸Premedication

○Amnesia

○Anxiolysis

Drug Route Dose Onset time

midazolam IN 0.2-0.3mg/kg 5-10min

Oral 0.5mg/kg max 

20mg

10-15min

IV 0.05-0.1mg/kg 1-3min

PR 0.5mg/kg 10-20min

Lorazepam Oral/IV 0.05-0.1mg/kg 

max 4mg

20-30min/1-3 min

Clonidine Oral/ IV/IN 1-4mcg/kg (max 

200mcg)

30-60min

dexmedetomidine IN/IV (slow bolus 

over 10min)

1-3mcg/kg (150-

200mcg)/ 

1mcg/kg

30-60min

Ketamine IM 4-6mg/kg 3-5min

IV 0.5-1mg/kg 1min

Oral 3-8mg/kg
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Intraprocedural: Techniques for NORA

▸General anaesthesia

▸Sedation

○Propofol

○Dexmedetomidine

○Midazolam

○Opioid: remifentanil/ fentanyl 

○Barbiturates 

○Oliceridine

○Remimazolam

▸Route of administration
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Intraprocedural considerations 

▸Requirements for hypnosis may be less for those with intellectual 
disability

▸Keep things simple to ensure a rapid, smooth recovery

▸Pay attention to induction environment: light, sound, people

▸Minimise unnecessary conversation, hands off approach

▸Avoid premedication if possible

▸Avoid nitrous oxide (mitochondrial disease and MTHFR deficiency)

▸Ensure good hydration (avoid Ringer’s lactate with mitochondrial 
disease)

▸Postoperative nausea and vomiting prophylaxis

▸Ensure good analgesia

▸Ensure normal glucose, temperature, acid-base balance

▸Avoid hypoxia

▸Avoid prolonged propofol infusions  (mitochondrial disease)
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Medications and potential drug interactions with anaesthetic 

agents
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Post-procedural 

▸Delayed awakening maybe seen with those on antiepileptics 

and intellectual disabilities

▸Allow recovery in quiet environment with minimal monitoring

▸Early reunion with caregiver

▸Flexibility with discharge criteria

▸Watch out for complications

○Respiratory complications

■Airway obstruction

■30% ASD, 29.2% Trisomy 21, 17.1% intellectual disability

○Hypotension

○Nausea and vomiting
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Summary 

▸There are added risks for children with special needs 

undergoing NORA

▸Understanding the special needs and partnering with the 

primary caregiver is key to developing an individualised care 

plan

▸Team approach and communication is important in 

choosing the appropriate NORA technique

▸Added considerations can lead to a more positive and 

safer experience of NORA for children with special needs
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Thank you very much for your attention
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Passport
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Passport
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Precautions for Mitochondria myopathies

▸Avoid nitrous oxide which causes homocysteine and 

overall oxidative stress to increase

▸Avoid premedication if possible

▸Avoid Ringer’s lactate

▸Ensure good hydration, normal glucose, temperature, 

acid-based balance, avoid hypoxia

▸Avoid prolonged propofol infusions

▸Infection precautions
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How can we make it better and safer for these children 

undergoing NORA?

Morbidity, mortality, and systems safety in non-operating room anaesthesia: a narrative review. Abigail D. Herman et al. 

British Journal of Anaesthesia, 127 (5): 729e744 (2021) 
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