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1. Detail of Procedural Document

The guideline contains a huge amount of detail and should be read in advance of likely emergencies. It contains a cognitive
aid to decision making, associated detailed notes, a combined APA/DAS/RSI airway algorithm and 3 checklists (multiple are
in use across the region) one of which is used by NWTS as a combined Checklist/LocSSIP.

As an absolute minimum a checklist (either one of these or locally derived ones) should be used for all acute paediatric in-
tubations and we would encourage the completion of a LocSSIP also.

There is no substitute for simulating this common emergency in-situ (in whichever locations it can occur) in all trusts. This
document should be immediately available at all those locations.

2. Equality Impact Assessment
EQIA registration number 2024-125

3. Consultation, Approval and Ratification Process

This guideline was developed with input from:

e NWTS - medical & nursing colleagues

e Representatives from both PICU’s (Royal Manchester Children’s Hospital and Alder Hey Children’s Hospital) - medical,
nursing and paediatric intensive care pharmacists.

e Representatives from the North West and North Wales Paediatric Critical Care Operational Delivery Network (PCCODN)-
medical, nursing and AHP (paediatrics, anaesthetics, and emergency medicine teams)

e Representatives from ENT

e A survey sent to all of PCCN for pre-revision comments and service evaluation— March 2021.

These guidelines were circulated amongst the PCC and SiC operational delivery networks for comments on 14th November
2023.
All comments received have been reviewed and appropriate amendments incorporated.

For ratification process see appendix 1.

4. Disclaimer
These clinical guidelines represent the views of the North West (England) and North Wales Paediatric Transport

Service (NWTS) and the North West and North Wales Paediatric Critical Care Operational Delivery Network
(PCCN). They have been produced after careful consideration of available evidence in conjunction with clinical
expertise and experience.

It is intended that trusts within the Network will adopt this guideline and educational resource after review and
ratification (including equality impact assessment) through their own clinical governance structures.

The guidance does not override the individual responsibility of healthcare professionals to make
decisions appropriate to the circumstances of the individual patient.
Clinical advice is always available from NWTS on a case by case basis.

Please feel free to contact NWTS (01925 853 550) regarding these documents if there are any queries


http://www.nwts.nhs.uk

Guidance for acute paediatric intubation:
DECISION MAKING COGNITIVE AID

THINK? Airway assessment?

Most appropriate location that time allows?
Most appropriate personnel that time allows?

Appropriate PPE?

Pre-intubation checklist / LocSSIP (see page 10)

J

Potential difficult airway? ]‘
YES

NO

Risk of cardiovascular instability?

Eg Congenital heart disease or shock or severe asthma
Available: Fluid bolus 10mL/Kg

Adrenaline 10 microgram/kg (0.1 mL/kg of 1 in 10,000) YES

A

\

tropine 20 microgram/kg (min 100 micrograms)

Thiopentone 2-5 mg/kg
NO

Or Propofol 2-4 mg/kg

Aspiration risk?

Most sick patients have gastric stasis
YES

Rocuronium  0.6mg/kg

NO Or Atracurium 0.5 mg/kg

Airway Success?

Sustained E.T. CO,square waveform

and Adequate SpO, YES

Call senior anaesthetist
AND E.N.T. consultant

Consider moving to theatre
Consider volatile induction
Apnoeic Oxygenation Essential

I KETAMINE 1 mg/kg +/-

FENTANYL 1 microgram/kg

MODIFIED RAPID SEQUENCE INDUCTION
Insert NGT/OGT and aspirate pre-induction
Rocuronium 1 mg/kg

Gentle ventilation pre-intubation

Keep aspirating NGT/OGT whilst BVM

(s

ecure tube, note length

Place NGT/OGT (if not already done)
CXR: to check ETT & NGT position
Sedation www.nwts.nhs.uk/

documentation/crashcall

ol ¢

Complete LocSSIP documentation

~N

J

Maintain oxygenation

Follow “Unanticipated difficult intubation following RSI in paediatric patient” (page 5)




Guidance for acute paediatric intubation:
associated notes

POTENTIAL AIRWAY DIFFICULTIES (PROBLEMS WITH MASK VENTILATION / LARYNGOSCOPY/ INTUBATION):

Patient factors (syndromes / deformities etc.) — ensure thorough airway examination

Previous difficult intubation (check grade laryngoscopy in notes / method of intubation used)

Disease factors (infections/trauma/allergy/foreign bodies etc.) affecting the head, neck or airways

WARNING: do not examine airway if patient has stridor—may cause deterioration pre-intubation

RISK OF SIGNIFICANT DETERIORATION ON INDUCTION:

Potential limited cardiac reserve e.g. sepsis, low cardiac output states, congenital heart disease, arrhythmias

Potential limited pulmonary reserve e.g. pulmonary oedema, chronic lung disease, asthma

* MAKE YOUR “FIRST” ATTEMPT YOUR “OPTIMAL” ATTEMPT:

Repeated attempts at intubation increases complications and mortality significantly.

If able, a sick child should have the most skilled and practiced airway practitioner and team, in the safest location, with the

optimal equipment (e.g. videolaryngoscope / HFNO, ) and a plan for both CVS deterioration and failed airway, all prepared

for in advance. Constraints due to patient condition, other duties and available staffing often require senior judgment to be
used, deciding when the “optimal” time is. See notes below for practical advice.

PRE-OXYGENATION: Pre-oxygenate with 100% oxygen for at least 3 minutes whilst performing LocSSIP /checklist.

APNOEIC OXYGENATION: This should be used as an adjunct to pre-oxygenation in order to increase safe apnoea time (but
should NOT replace adequate pre-oxygenation). Use humidified high flow nasal oxygen at 2L/kg/min or if unavailable
(in an appropriate timescale) then use simple nasal cannula oxygen at 0.2L/Kg flow (max 10L/min). >50% of NW
DGH'’s say apnoeic oxygenation strategy is now standard.

RAPID SEQUENCE INDUCTION (unless gas induction by senior anaesthetist indicated for a difficult airway)

MobIFIED RSI (infants and most sick children): Give low tidal volume breaths with cricoid pressure on to preclude
desaturation before intubation (whilst relaxant works fully) .

CRICOID PRESSURE (by trained practitioner) may prevent aspiration and stomach distention (with face mask ventila-
tion) but can also distort airway anatomy leading to difficulties. Be flexible in its application.

INDUCTION AGENTS: (Intraosseous route is safe for all induction agents and muscle relaxants)

CARDIOVASCULARLY UNSTABLE PATIENTS: consider ketamine +/- fentanyl
Thiopentone reduces intracranial pressure but causes hypotension. Ketamine: no longer contraindicated for those
with raised intracranial pressure and is less likely to cause hypotension (preserving CPP).
NEONATES: consider using fentanyl for unstable neonates as a sole induction agent (1-3 microgram/kg)
INHALATIONAL ANAESTHETICS: only by doctors familiar with the anaesthetic machine and technique
MUSCLE RELAXANTS:
Rocuronium - rapid onset at Img/kg (approx 1 min and no fasciculations) long duration (>40min).
Can be reversed rapidly (if patient can be woken up!) with sugammadex 16mg/Kg (NB may only be available in thea-
tre and its location should be checked prior to induction). It is NOT carried by NWTS.
Suxamethonium has many contra-indications, is very short acting and is more likely to cause anaphylaxis.
(only 20% of NW DGH'’s now use suxamethonium in this situation)"

VIDEO-LARYNGOSCOPES (V.L.): There are many paediatric versions now available (3/4 of NW DGH’s have access to a paediat-
ric V.L.)%. They can greatly improve laryngoscopy view but they cannot just be picked up and used without formal
supervised training. Tube manipulation / placement can be challenging (stylet / bougie helps) and they are often
bulkier than standard blades. If available consider using for FIRST attempt.

INOTROPES: should be immediately available to offset negative effects of induction agents, i.e. drawn up and in the infusion
pumps. If evidence of shock consider starting before induction. If given via peripheral line use NWTS sepsis guidelines
for inotrope concentration/administration guide, or if using via central line use concentration on:
https://www.nwts.nhs.uk/documentation/crashcall
If not enough time, then use 1-2 mL aliquots ‘dilute adrenaline’ to treat hypotension (ie take 0.1 mL/kg 1:10,000
adrenaline solution, then make up to 10 mL total with 0.9% sodium chloride) whilst inotrope infusion(s) prepared.

CUFFED ENDOTRACHEAL TUBES: Microcuff® tubes should be used in >3Kg children. There is a strong evidence base for their
safe use. Ensure cuff is at minimum pressure possible (max 20 cm H,0).

ORO/NASOGASTRIC TUBE TO DECOMPRESS STOMACH: do early as an insufflated stomach can have a severe detrimental
effect on ventilation. Contra-indications to NGT include basal skull fracture and coagulopathy.

POST INTUBATION CHECKS: Check tube length, Melbourne strapping, CXR for ET/NGT tube position.

Complete local LocSSIP and documentation.
http://www.nwts.nhs.uk/clinicalquidelines for guideline on how to tape an ETT & NWTS LocSIPPs

MAINTENANCE OF ANAESTHESIA, SEDATION AND VENTILATION:
Consider morphine and midazolam infusion/boluses as per https://www.nwts.nhs.uk/documentation/crashcall
Ideally and if able have post-procedure sedation and paralysis ready to commence prior to induction.



http://www.nwts.nhs.uk/clinicalguidelines

UNANTICIPATED DIFFICULT INTUBATION FOLLOWING RSI IN

PAEDIATRIC PATIENT
Assumes pre-oxygenation performed, apnoeic oxygenation and 100%
0, used throughout

Plan A DIFFICULT LARYNGOSCOPY? - CALL FOR SENIOR HELP
Poor view: Head/neck position appropriate?

Use Video- Bougie / stylet required?
Reduce/remove cricoid pressure?
Alternative laryngoscope blade?
scope if Video-laryngoscope?

available Not more than 2 attempts at laryngoscopy by any indi-
vidual and max 5 attempts in total

CONFIRM INTUBATION

laryngo-

AIRWAY

Sustained E.T. CO, square waveform
SUCCESS

and Adequate SpO,

Maintain oxygenation & anaesthesia throughout

DECLARE “failed intubation” Senior discussion about how to proceed?
Suitable to back out / wake up? (Plan C)
Consider sugammadex 16mg/kg (see notes)

Plan B INSERT SUPRAGLOTTIC AIRWAY DEVICE (e.g.LMA) Is consultant anaesthetist present?

Oxygenation not >3 attempts (remove cricoid force if required)
and then

AIRWAY
SUCCESS

skills and equipment to perform video /

fiberoptic intubation?

Local ENT surgeon help?
NWTS consultant advice? (0800 084 8382)
Neonatologist (if appropriate)?

secondary

) . DECLARE “failed insertion”
intubation

Maintain

SpO, >80% MAINTENANCE OF OXYGENATION & VENTILATION VIA FACEMASK
Optimise head position and chin lift/jaw thrust

Insert oropharyngeal and/or nasopharyngeal airway

Ventilate using 2 person bag mask technique (high PEEP)

Manage continuing gastric distention using OG/NG tube (large bore) SUCCESSFUL OXYGENATION & VENTILATION
Ensure adequate muscle paralysis before declaring failure

Transfer to tertiary centre utilising LMA?

(lower sats may
be acceptable
with cyanotic
heart disease)

DecLARE “failed oxygenation” Unable to back out / progressive hypoxia / falling heart rate

DecLARE “FAILED AIRWAY” Emergency

Call for help again if not arrived - Call for ENT surgeon - Ensure paralysis adequate

1 !

Plan D | NECK RESCUE EMERGENCY (eFONA)

Rescue

techniques

ENT Surgeon IMMEDIATELY available ENT Surgeon NOT immediately available

Over 12 yrs kr 12 yrs
4 N
ENT OPTIONS: CRICOTHYROID OPTIONS: Tracheostomy options:
Tracheostomy Surgical—Stab / Twist / Bougie Surgical technique - NOT Stab twist bougie
Cricothyroidotomy Narrow bore needle eg Venflon® Narrow bore needle eg Venflon®
Rigid bronch & intubate Wide bore needle eg Quicktrach® Wide bore needle eg Quicktrach®
Ventilating bronchoscope




Guidance for acute paediatric intubation:
Notes on Neck Rescue Emergency (eFONA)

There is discordance in national advice in the UK (DAS/APA and APLS) as well as with international experts
around the best site (crico-thryoid or trachea) and technique (needle, seldinger or blade) to use in neck rescue
emergency in paediatrics. There is also contradictory evidence from published animal studies, and the event is so
rare that evidence will never be accumulated in-situ.

These issues are related to the differing sizes and compressibility of the anatomical structures, as well as the
size/techniques/compatibilities of equipment used.

“One place— One technique” ie Stab/twist/bougie cricothyroidotomy (as advocated by DAS for UK adult practice)
simply does NOT work (sadly), but some attempt at neck rescue must be made in a failed airway.

Fundamentally the cricothyroid membrane is too small to accept needles until at least 5 years and even the
smallest endotracheal tubes until after 8 years (in healthy children). Identification by palpation is unreliable even
in older children (38% correct in children aged 9 to 16 years in one study)®® thus arbitrary age cut offs are used,
however sick children's size is highly variable .

The trachea is extremely compressible and will completely collapse with an approaching needle or blade passing
through the skin, making tracheal puncture (without direct vision of tracheal wall), challenging and prone to fail-
ure/significant complications. Conversely a formal tracheostomy (with direct vision of tracheal wall) is more
technically successful (although still high failure rate even in experienced hands in the emergency situation) but
takes significantly longer (with likely cardiac arrest ongoing).

The choice between starting with a needle or a blade is somewhat an individual choice as to personal comfort
level on a large patient when accessing the cricothyroid. Anaesthetists and paediatricians are used to the tactile
feel and technical aspects of a needle, so may feel more comfortable “crossing the mental line in the sand” by
starting with a needle technique. Narrow bore needle techniques require high pressure O, which can add to
complexity of the task and system errors. A proprietary device (Manujet or Ventrain) to deliver high pressure O,,
needs to be immediately available with the needles. Needle tracheal puncture (if attempted first) should be
abandoned after 1 failed attempt and surgical tracheostomy attempted due to increased success rate.

Most adult trained anaesthetists will be more confident with “stab twist bougie” technique for adult cricothy-
roidotomy—unless the patient is large (>8yrs and more likely post pubertal) this technique is likely to fail due to
the small size of the cricothyroid membrane. If this technique is attempted on the trachea directly, it causes cat-
astrophic tearing of the trachea due to circumferential splitting from the horizontal incision. Do not use it!

As a minimum, anywhere children are intubated should have front of neck airway equipment immediately avail-
able, as well as systems/scenario’s simulated (Ideally annually) to offer even the slightest chance of success.

Training (and skill maintenance) for non ENT surgeons in this extremely rare scenario (no matter which tech-
nique) is extremely challenging. Rabbits make excellent high fidelity simulators of infant airways to practice tech-
niques (Medical Meat Rochdale, supply Alder Hey with fur-less rabbits for courses).

This guideline is “suggestive” of techniques rather than “prescriptive” recognising every patient / situation /
practitioner are different and the lack of definitive evidence. Needle and Surgical techniques do not need to be
sequential, it is acceptable to have only one available ie start with tracheostomy.

Failed Airway requiring Neck Rescue Emergency is every practitioner’s nightmare scenario. Being involved (even
peripherally) can lead to significant investigations / stress / guilt and the incidence of “secondary” and “moral”
injury is very very high. If you have prepared in advance by simulating systems / scenarios / equipment / tech-

niques in situ, then it is likely that some (but nowhere near all) of these stressors can be alleviated.



Guidance for acute paediatric intubation:
Advice on Front of Neck procedures
Cricothyroidotomy
Only if anatomy LARGE and CLEARLY Identified (likely >8yrs

NARROW BORE CANNULA CRICOTHYROIDOTOMY:

Stiffened cannulas (e.g. Ravussin’) better than standard cannula (e.g. Venflon®) :
Ravussin 16G Infant / 14G Child / 13G Adult ¢ Hyoud bone ¢

)
Stand on patient’s Left (for Right handed operator) %

Identify cricothyroid membrane: full head and neck extension, shoulder roll/head ring PR (

Insert cannula through cricothyroid membrane (45° caudal angle) QUAS77 ., oot \ D)
Allow tissues to relax if compressed by needle passage Farkiage S
Confirm tracheal position by air aspiration

Attach insufflation system to cannula using Luer-lock connector

(Need high pressure source e.g. Manujet injector / Ventrain)

Commence cautious inflation (Manujet colour coded / Ventrain (1L/yr of age min 2- max 6)
Continue to increase pressure/ flow until chest rise adequate

Confirm inflation of lungs

Exhalation through upper airway with manujet and via device with Ventrain

Manujet rate 20 (large child) to 40 (neonate) triggers per min (training in technique is essential)

Ventrain (0.5 sec on / 0.5 sec off)— repeat 5 cycles the 5 second pause in “equilibrium” (training in technique is essential)
Keep hold of cannula in the neck as it will easily kink until help arrives

If inflation fails or surgical emphysema develops convert immediately to surgical tracheostomy

LARGE BORE CANNULA CRICOTHYROIDOTOMY:
VBM Quicktrach’ 2mm I.D. Child / 4mm I.D. Adult (both sizes carried by NWTS)

Stand on patient’s Left (for Right handed operator)

Identify cricothyroid membrane: Full head and neck extension, shoulder roll/head ring
Hold syringe firmly and puncture skin at 90° angle with needle bevel facing caudally
Once through skin, flatten needle to 60° angle

Advance Quicktrach’ into trachea up to stopper

Allow tissues to relax if compressed by needle passage

Aspirate - should freely aspirate air (if not reposition)

Remove stopper if freely aspirating air y -
Slide the plastic cannula over needle until flange is flush with skin 4 VBM Quicktrach
Remove needle and syringe

Secure cannula with tracheostomy tape

Insufflate via anaesthetic circuit or self-inflating bag. Steadily increase pressure if no chest rise.
1 second inflation - 4 second exhalation ie slow ventilation

(Depending on the degree of upper airway obstruction present, it may be necessary to occlude the patient’s mouth and nose to
adequately inflate the lungs as most of the gas may escape through the upper airway during attempts at inflation). Exhalation must
still take place via the upper airway

If inflation fails or surgical emphysema develops convert immediately to surgical tracheostomy

SURGICAL CRICOTHYROIDOTOMY (STAB TWIST BOUGIE) AS PER DAS:

Identify cricothyroid membrane: full head and neck extension, shoulder roll/head ring

Stabilise Cricoid with laryngeal handshake

Single Transverse stab incision through skin and membrane using scalpel (no.10 blade)

Enlarge incision by twisting scalpel caudally 90°

Insert bougie caudally with tip running down scalpel into trachea

Railroad lubricated tracheal tube of appropriate size over bougie

(2 sizes smaller than anticipated tube for intubation is rough guide, ideally cuffed)

Secure tube and ventilate (capnography to confirm ventilation) Thyroid
Ventilate via anaesthetic circuit or self-inflating bag. cartiage
If inflation fails or emphysema develops convert immediately to surgical tracheostomy

o 11 Cricathyroid
ﬂ,L”L_r“"d—; ] membrane
Never perform a stab twist bougie directly on the trachea (it causes complete transection)  |EEEEEE

These techniques have serious complications - use only in life threatening situations.

Convert to definitive airway as soon as possible
(Ultrasound can be used to assist above techniques if available/trained/no delay)




Guidance for acute paediatric intubation:
Advice on Front of Neck procedures

TRACHEOSTOMY (any age)

Surgical tracheostomy (for right hand dominant practitioner)

1. Hands gloved and need head-light or good overhead light, clean the skin.

2. Stand on the patient’s right hand side. Extend the head as much as able to improve access.

3. Identify the larynx and then cricoid with the left hand (stabilise them between thumb and index finger) and
mark cricoid with marker pen. (this can be difficult in small children)

4. Mark a vertical line below the cricoid (or midline if non palpable) but stop short of the suprasternal notch.
5. Incise the skin and fascia (11 blade on scalpel) along this vertical line.

6. Use blunt but pointed scissors to open the area in a vertical plane.

7. Get an assistant to put cat’s paws to hold apart the skin and soft tissue.

8. Use a peanut to “rub down” the soft tissue off the anterior tracheal wall.

9. The thyroid isthmus can be pushed downward for access.

10. Insert a needle and syringe into presumed trachea (10mL syringe with 5mL 0.9% sodium chloride in it with a
blue needle) and try to aspirate air.

11. If you can aspirate air do a vertical incision into the trachea (11 blade scalpel).
5mm incision for children < 8 years of age. 8mm incision for children 8 — 16 years of age.

12. Insert a Shiley trachy tube. 3.5 neo for children < 8 years of age
4.5 paed for children 8 — 16 years of age

13. Apply filter, anaesthetic bagging circuit and check for ET CO, trace.

14. If no ET CO, after 15 secs remove and insert small suction catheter (with the suction attachment cut-off) into
the hole in the trachea. Thread the trachy tube over the suction catheter and then remove the suction catheter.
Re-attach to bagging circuit and check for ET CO, trace.

15. Bipolar diathermy to control bleeding, trachy dressing and ties to secure. (you may just want to apply manu-
al pressure and hold the tube until ENT help arrives)

16. Suture tracheostomy flanges from tube to skin with 3-0 silk.

Needle Tracheostomy

Narrow or large bore cannulas can be used for direct tracheal puncture. The setup/technique is similar to crico-

thyroid puncture (Page 7), however, there is greater chance of A-P compression (posterior wall damage ) or mal-
positioning. If inflation fails or surgical emphysema develops convert immediately to surgical tracheostomy.
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NWTS Paediatricintubation LocSIPP
adapted from FICM & Intensive Care Society LocSIPP
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Guidance for Acute Paediatric Intubation

INTUBATION IN PATIENTS WITH SUSPECTED AEROSOL TRANSMITTED INFECTION

PPE—Appropriately fit tested FFP3 mask, long sleeved gown, gloves (consider double gloving), eye protection
(visor or glasses)

Communications is difficult in PPE . Run through plan with team before donning and ensure everyone clear of
their roles and plans for failed intubation, failed oxygenation, cardiac arrest.

Minimal number of staff present in room required to be safe.

Prepare drugs and equipment outside room.

Take place in a negative pressure room with greater than 12 air changes per hour where possible.
Consider 2 handed 2 person ventilation technique to improve seal.

2nd generation LMA e.g. iGel for use as rescue

Use cuffed ET tube and inflate cuff prior to ventilating.

Ensure in line suction in place.

Use RSI or modified RSI technique for induction

To minimize attempts the most skilled airway manager to intubate.

Consider using video laryngoscope as first laryngoscope to avoid multiple attempts.

Ensure HME filter fitted between catheter mount and circuit and keep it dry to avoid blockage.
Avoid disconnections. Clamp tube and pause ventilator if disconnection necessary.

Have vasopressors available and ready.

Parents should leave the room prior to AGP being undertaken.

Meticulous doffing post procedure

Clean 20 minutes post last AGP.
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. Uploaded onto ODN website

. Distributed to ODN stakeholders

. Providers across the Network

v

Implementation strategy to be agreed with each provider organisation

v

Guideline review date logged




