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Definitions

>» NORA (Non-Operating Room Anaesthesia)
oAnaesthesia or sedation

oEndoscopy suite/ dental clinics/ MRI/ radiology suites/radiotherapy
suites

oPatient safety/ lack of cooperativity

» Special Needs

oPhysical, cognitive, behavioural or psychological challenges that
result in the lack of cooperation with medical care

oAdditional considerations for anaesthetic care
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Challenges

» Special needs child
oMultiple stressors in the hospital environment facilitate meltdowns
oCritically ill or not optimized particularly if late or atypical presentation

» Healthcare Staff

oUnfamiliar with management of special needs child/ meltdowns

oVarying levels of training with regards to resuscitation and support of
anaesthesia

oNeed to expect an increased risk of periprocedural complications and
difficulties

> NORA

oPhysical environment/ unfamiliarity/staff/equipment/work processes
oProcedure specific complications such as perforation

oHigher risk of substandard care

olncreased risk of morbidity/mortality
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The Anaesthesia Patient Safety Foundation: NORA
consensus Recommendations
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NORA Consensus Recommendations (cont'd)

[From “NORA Consensus,” Preceding Page
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> Supplemental Table € Consensus summary for the safe conduct of anesthetic care in MORA locations.
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expansion, or remadeting of NORA locations 10 crsure that patient safety estabiished throwgh 2 proactve collabarathve pracess driven by
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How can we make it better and safer for these children
undergoing NORA?

» The goals:
oMinimize hospitalization time
oMinimize stressors to avoid meltdowns

> Ways to achieve goals

oStakeholder engagement

oRecognise that parents/ caregivers are the experts

oDevelop an individualised care plan

oEducate and train patient, caregivers and staff

oDevelop and make available resources

oModify physical environment where possible

oModify processes and workflows ()| Chicrents Hospita

SingHealth
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Staff and teamwork: educate to understand

» Specific special needs
oCollaboration difficulties (autism, intellectual disability, phobias)
oMotor dysfunction (cerebral palsy, epilepsy, neuromuscular disorders)

oCondition associated systemic involvement: Genetic disorders/ syndromes

> Higher incidence of co-morbidities
olncreased need for hospital visits/ investigations/ need for NORA

> Developmental delays

oCommunication/ mobility issues

> Behavioural/ psychological challenges

oAnxiety

> Treatment: medication, ketogenic diet, interventional therapy

! TEN
S

KK Women's and
Children’s Hospital

SingHealth

e



Autism spectrum disorder

Physical Processing Emotional

130 BJA Education | Volume 24, Number 4, 2024

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 ailrway management/ resuscitation/ assessment
of depth of sedation

> Trained In understanding and preparing the child for
sedation/ anaesthesia/ procedure

» Work In coordinated fashion

» Good communication

KK Women's and
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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:
oAvoidance of triggers
oReduction of wait time

oFlexibility for nursing and discharge criteria
oHow to communicate with parents/ child
oChild’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

First

Then

Waiting

Reward Chart

(6]

reward

| KKWomen’s and
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Staff and teamwork: Environment Modification

» Sensory toolkit
to enhance coping
mechanism

» Quiet Rooms
» Gliders

» Padded
surfaces

ien’s and
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Preprocedural care and assessment

» Minimally 1 week before planned procedure

» Assess the child In person/ virtuaIIy E:".A'-.‘I\;I;AIS;;[;.IVQ.;&}.;; """
oAnaesthetic risk and optimization of comorbidities : R vorina [ G v
oSuitability for management as outpatient/same day e .
admission/inpatient (B 4 N
> Identify the main caregiver who will be your partner to | e
educate and prepare the child e
> Work within the normal routines of the child == g
oTiming of procedure/ fasting s | &

> Partner with primary care physician

oDetermine the need for other procedures to be done
concomitantly e.g. blood investigations/ lumbar
punctures/examination under anaesthesia

= | KKWomen’s and
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The special needs child at risk of anaesthesia complications

» Risk factors

oSeizures

oPreoperative respiratory problems

oOverall poor preoperative state including malnutrition
oMitochondrial disease

oMTHFR (methylenetetrahydrofolate reductase) gene polymorphism
olncreased homocysteine levels

oVitamin B complex deficiency or B12 deficiency

» Complications
oRespiratory complications
oDelayed awakening
oNeurodevelopment regression
oThrombosis
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Pre-procedure: Planning for NORA technique

» Requirements of the procedure
oTolerance for movement

oExpected level of pain

oPosition

» State of medical condition/optimization of comorbidities
> Avallability of intravenous access

» Urgency

> Prior patient experience and acceptability

» Facility/ Access

» Safety

» Sedation or general anaesthesia

KK Women's and
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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
oFasting

oContinuation of normal medication
oPremedication

oRestraints

oChild life/ play therapist

oChoice of induction

oRecovery plan

B Reunion with caregiver before child fully awake

B Removal of intravenous line before the child is fully awake

M Continued need for sedation/restraint/splints to keep tubes/drains/lines in
M Pain management
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Pre-procedure: Preparation and resources

What s |n the toolkit?

SRR HOSPITAL PASSPORT

Gelling lo know Me

» Hospital passport
oFilled by caregiver
oAllows the healthcare team to

(] KK Woman's and
@ Chikdrers Hospaal
L]

understand the child better & = - B [T
oAllows for easier and more rapid R | Ce" i
navigation through the hospital s < — s

» Toolkit

» Education resources
oVideos
oSocial stories

> Child life specialist

Getting a PET Scan

800

Today | am getting a PET scan done! The PET scan gives doctors cool
pictures of what's going on in my body.

On the day of the test, there are some special rules for me for eating
and drinking. These are for me to stay strong and healthy!

S

BMC autism friendly \‘\

social stories & 60 al
'
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Pre-procedure: Mask practice for planned inhalational
Induction

> Applied behavior analysis

oBehaviour training

MW Reward child when mask is accepted
on face and prolong duration of mask
being placed on face

oSystematic desensitization by
graduated exposure to stressful

stimulus e e Summary

SPECIAL INTEREST ARTICLE WI LEY T’édiﬂtric'Anesthcsiﬂ

Behavioral training and mirroring techniques to prepare
elective anesthesia in severe autistic spectrum disorder
patients: An illustrative case and review

Pascale Mellado-Cairet! ¢ | Caroline Harte! | Emmanuelle Séjourné? | Laurence Robel®

2IME Notre Ecole, Paris, France Children with autistic spectrum disorder are more likely to become distressed during
- . IDepartment of paediatri hiatry, i i i i i ion i
.Repeated praCtICe Wlth the mask N;E:r E:f:n; S;Ta:e:';::z!ﬂ':':;nﬂée induction of anesthesia. Inhalational induction is almost always the preferred route

with acceptance of the face mask often presenting a considerable challenge. Tem-

Correspondence pering measures to facilitate gas induction such as forced premedication and physi-

O M I rro rl n g teC h n I q u e Pascale Mellado-Cairet. DAR. Flopital Necker cal restraint are no longer viable options except in extenuating circumstances.

-Enfants Malades, Paris, France.
Email: pascale.cairet@aphp.fr Recent research interest has focused on the need for advanced planning in collabo-

B Demonstrate on doll

Section Editor. Francls Veyckemans ration with the caregiver to tailor an individualized perioperative plan. This plan may

= | KKWomen’s and
1{5_'1 Children’s Hospital
SingHealth 18
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Pre-procedure: Reducing anxiety

> Normal C0p| ng midazolam 0.2-0.3mg/kg 5-10min
. Oral 0.5mg/kg max 10-15min
mechanisms 20mg
O DeViCGS v 0.05-0.1mg/kg 1-3min
PR 0.5mg/kg 10-20min
oGames
. Lorazepam Oral/lV 0.05-0.1mg/kg 20-30min/1-3 min
oVideo max 4mg
- - Clonidine Oral/ IV/IN 1-4mcg/kg (max 30-60min
oPressure application roomen 9t
> I I dexmedetomidine IN/IV (slow bolus  1-3mcg/kg (150-  30-60min
Premedlcatlon over 10min) 200mcg)/
: 1 k
oAmnesia meg/kg
] ] Ketamine IM 4-6mg/kg 3-5min
O
AnXIOIySIS v 0.5-1mg/kg 1min
Oral 3-8mg/kg

= | KKWomen’s and
1{5_'1 Children’s Hospital
SingHealth
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Intraprocedural: Techniques for NORA

» General anaesthesia

Maddirala and Theagrajan: Non-operating room anaesthesia

> Sedation

Drug Age Route Dose

O P ro pOfOI Midazolam 6 months to 5 years :3 0.05 to 0.1 mg/kg (max 6 mg)

5 years to 12 years 0.025 to 0.05 mg/kg (max 10 mg)

L IM 0.1 to 0.15 mg/kg
Per rectal 1 ma/kg
oDexmedetomidine
. Intranasal 0.2 to 0.3 mg/kg (max 10 mg/kg)
M I <32 weeks neonates IV infusion 0.03 mg/kg/hr
O Id aZO a‘m >32 weeks neonates IV infusion 0.06 mg/kg/hr
. . . . IV infusion 0.06 to 0.12 ma/kg/hr
oOpioid: remifentanil/ fentanyl Penabata : b
. Propofol 1\ 2.5 to 3.5 mg/kg
B IV infusion 125-150 mecg/kg/min
O arb Itu ra‘tes Ketamine IV (sedation) 0.5 to 2 mag/kg
. . . IV (analgesic) 0.1 mg/kg
OI d IV infusion (analgesic) 0.1 to 0.3 mglkg/hr
O ICe rl I n e Etomidate v 0.1 to 0.3 mg/kg
Dexmedetomidine IV infusion 1 to 2 meg/kg over 10 min, then 0.5 to 1 meg/kg/hr

O Re m I mazo I am <1 year IV infusion 1 to 2 mcglkg over 10 min, then 0.5 to 1.5 mcg/kg/hr
> Route of administration

KK Women's and
Lﬁ Children’s Hospital
SingHealth
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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)

= | KK Women's and
’“_'1 Children’s Hospital
SingHealth
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Medications and potential drug interactions with anaesthetic
agents

KK Women's and
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SingHealth
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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

oRespiratory complications
W Airway obstruction
W30% ASD, 29.2% Trisomy 21, 17.1% intellectual disability

oHypotension
oNausea and vomiting

KK Women's and
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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 iIs key to developing an individualised care
plan

» Team approach and communication is important in
choosing the appropriate NORA technigue

> Added considerations can lead to a more positive and
safer experience of NORA for children with special needs

= | KK Women's and
’“_'1 Children’s Hospital
SingHealth
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Thank you very much for your attention
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4. Are there specific triggers that might lead to a meltdown because the patient is overwhelmed by
aS S p O r the situation/ environment?

O Bright Lights
O Loud Noises

1. How does the patient communicate best? [ Physical Touch
O Pictures 0 Crowd
O Others:
1 Spoken language
] Written Words 5. What are the signs shown by the patient before going into full meltdown?

0 Device/Tablet
1 Gestures/Signs
] Others:

2. How does the patient communicate pain?

[1 Spoken Language

6. Are there specific coping mechanisms used by the patient?
O Crying/Screaming

O Self-Injury O Pressure (e.g., hug, gentle squeezing, massage)

[] Aggression [1 Swings (e.g., using swings, trampolines, rocking movements)
[ Specific routine

[ Others: )
[ Gadgets/ Device (e.g., Headphone)
3. Does the patient have problems with: U Others:
O Seeing 7. Does the patient have any special interests (favorite characters, activities, toys, etc.)?
1 Hearing
1 Mobility

[0 None of the above

8. How does the patient normally take medication?

1 Syrups in cup

O Syringe
O Crushed tablets ] KK Women's and
O Whole tablet {L,-P Children’s Hospital

SingHealth
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Passport

9. What would help the patient understand the procedure/physical examination?

[ Talk with the patient through the exam
] Demonstrate on another person

[ Show a picture schedule

] Others:

10. Does the patient engage in behaviors that could be a safety concern?

[ Bolting

1 Self-Injurious Behaviors
] Hitting, Kicking, etc.

] Others:

11. What other information should we know to help make the patient more comfortable? E.g.,
feeding, diet, sleeping, toileting, routines

Y KK Women's and
U Children’s Hospital

SingHealth

Pre-hospilal preparation

Toolkit (can be obtained from the hospital)
- Mask

- Hospital Passport®

- Patient Information leaflet

You may wish to consider creating a rewards/
token box for your child.

Checklist To prepare
for my hospital visit s

Things to bring to hospital:

+ Favourite toy/book/things that | like to do
Jacket

Snack

Hospital passport

Normal communication aids

Things | need to help me cope when I'm
distressed

* & & & &

At the hospital:
+ Notify staff of special needs

* Submit original hardcopy of the
Hospital Passport at registration Gy

KK Women's and
L‘:;' Children’s Hospital
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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

KK Women's and
{ﬁ Children’s Hospital
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How can we make it better and safer for these children

undergoing NORA?

Work system

Tools and Organisation

Patient
outcomes

I N® I

Clinical care
processes

E EE L
| Physical
environment

~ &N

Regulatory environment

Adverse events,
complications, morbidity,
and mortality

Fig 1. Adapted from Systems Engineering Initiative for Patient Safety 2.0 (Holden and colleagues).”

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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