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Riphagen S, Bird R. Ventilatory management of critically ill children in the emergency setting, during transport and retrieval.
Paediatr Anaesth. 2022 Feb;32(2):330-339.
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->  Administration of X Risk of deterioration
standard therapies

-> Before, continue,
advancing

X Secondary injury

Pediatric Critical Care Transport.
Fuhrman & Zimmerman's Pediatric Critical Care (2022); EHS
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Interfacility transport and stabilization. Fleisher & Ludwig's Textbook of Pediatric Emergency Medicine 8/E (2021); LWW



Case 1

—RKBE, HER2/DEHIIEM, S PNIPPVXERHRE
G1P1, GA: 38+0 weeks, BBW: 2776 gm

C/S due to elective C/S, Apgar score: 9t0 9
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Sp0O2 98%, HR 143, RR 50, BP 66/42

CXR (B4 25 %)

és

Blood gas (#&E#)

pH 7.48, CO2 30, HCO3 21.9, BE -0.6
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Noninvasive Ventilation During Transport

e Adults transport-associated NIV reduces mortality and
intubation rates

e 0.4% rate of intubation or escalation

e 1-4% in-transport minor adverse event rate
o use of BVM (1%), desaturation episodes (2%), apnea (4%)

Goodacre S et al: Prehospital noninvasive ventilation for acute respiratory failure: Systematic review, network and individual patient data meta-analysis.
Acad Emerg Med 2014; 21:960-970

Cheema B et al. Noninvasive Ventilation During Pediatric and Neonatal Critical Care Transport: A Systematic Review.

Pediatr Crit Care Med. 2019 Jan;20(1):9-18.



To intubate or not to intubate?

e Indication
o existing or impending failure of oxygenation, ventilation,
neuromuscular respiratory drive, airway protective reflexes
o patients requiring transport who are at risk for deterioration
e “Elective’
o prostaglandin E1 (PGE1)
m apnea, hypotension
m tube occlusion, displacement, equipment failure

Airway. Fleisher & Ludwig's Textbook of Pediatric Emergency Medicine 8/E (2021); LWW
Meckler GD, Lowe C. To intubate or not to intubate? Transporting infants on prostaglandin E1. Pediatrics. 2009 Jan;123(1):e25-30.



Cuffed Endotracheal Tubes

e Optimal ventilation
e More reliable EtCO2 capnography
e Replacing an endotracheal tube in the critically ill child is risky

e 213 children, 25.8% with an uncuffed ET tube
o 43.6% of patients with uncuffed tubes needed replaced on
an urgent basis because ineffective ventilation
o 0% cuffed tubes required replacement

Pearson TE et al. Uncuffed Endotracheal Tubes: Not Appropriate for Pediatric Critical Care Transport.
Air Med J. 2019 Jan-Feb;38(1):51-54.
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e G1P1, GA: 37+0 weeks, BBW: 2830 g

e CS due to cephalopelvic disproportion, Apgar score: 8 to 9
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CXR (#8245 %) | left pneumothorax
Blood gas -

=i IV cath x1

ML 2828 TE NIPPV 10/5, RR 30,

EEE LY




AR $E E R

EAFERRWHGEE? | &, AZMdrain 70ml air
MERENES.5#4, BCXR

EHFRAEEST E5? X

EREERERE? O

HAPR & B REE G O




AR $E E R

EAFERRWHGEE? | &, AZMdrain 70ml air
MERENES.5#4, BCXR

EHFRAEEST E5? X

EREERERE? O

HAPR & B REE G O




AR

[E]F8 H 5%

1K EEE R

HEICU

FE A A SR

O

FiO2 100 — 40%

ENEHRE

4R e M B R 1

fBIEIR2R. E







wmR R

=> Provide the level of care that
the patient will receive at the
receiving facility

=> At a minimum, must maintain
the patient’s present level of
care

Interfacility transport and stabilization.
Fleisher & Ludwig's Textbook of Pediatric Emergency Medicine 8/E (2021); LWW



p=001

120 — ,7
100 — T
80 - l
E 60 —
40
20 |
0 1 |
Neonatal Group Neonatal Group Pediatric Group Pediatric Group
With CXR Without CXR With CXR Without CXR
Neonatal (n =43) Pediatric (n = 43) P
Chest radiograph obtained, n (%) 29 (85.3%) 37 (86.0%) 0.93
TTs repositioned based on radiograph, n (%) 15 (51.7%) 16 (43.2%) 0.54
TT determined to be too shallow 6 (40.0%) 10 (62.5%) Q21
TT determined to be too deep 9 (60.0%) 6 (37.5%)

Sanchez-Pinto N et al. The impact of postintubation chest radiograph during pediatric and neonatal critical care transport.
Pediatr Crit Care Med. 2013 Jun;14(5):e213-7.
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Skills acquisition and refreshers
Troubleshooting

Experience in the moving and
constrained environment
Secure the patient

Case discussions
Communication skills

Pediatric Critical Care Transport.

Fuhrman & Zimmerman's Pediatric Critical Care (2022); EHS

Interfacility transport and stabilization.

Fleisher & Ludwig's Textbook of Pediatric Emergency Medicine 8/E (2021); LWW



Common ventilation issues

Issues occurring

High airway pressure alarm/
high pressures required

Increasing ETC02

Hypoxia

Patient factors

Secretions/ mucus plugs in ETT/ large airways Pneumothorax.

Bronchospasm. Abdominal splinting (insert NGT to
decompress stomach)

Inadequate ventilation. Air trapping. Increasing metabolic
demand. Rare cause MH secondary to anesthetic drugs.

Worsening of underlying condition. Re-examine ABC and
treat accordingly

Equipment factors

Endobronchial intubation
ETT tube or circuit blocked/ Kinked

Ensure ETT and airways lavaged and
suctioned. Re-evaluate adequate settings
TV/ RR / PEEP. Minimize dead space. Cool
and sedate.

Check 02 settings
Check cylinder

Riphagen S, Bird R. Ventilatory management of critically ill children in the emergency setting, during transport and retrieval.

Paediatr Anaesth. 2022 Feb;32(2):330-3309.
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=> Knowing limitations
=> Simulation
- Quality improvement work
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CXR (B2 E)

Blood gas NA

=i ETT: 5# cuff(+), fix 15cm
Pigtail (L): 14#, 20cm
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=> Oxygen delivery systems with
limited oxygen supply

=> Oxygen capacity and reserve
should be calculated for each
patient transported

=> At least twice the amount needed
for the expected duration

Pediatric Critical Care Transport.
Fuhrman & Zimmerman's Pediatric Critical Care (2022); EHS



OXYGEN CALCULATION

Cylinder Oxygen:
(gauge psi in tank - residual pressure)
X cylinder constant N Oxygen
Total Flow Rate in LPM LAifaon
(in minutes)
Cylinder Residual
Tank Size Ganstant Pressure (psi)
D 0.16 200
E 0.28 200
M 1.56 200
H 3.14 200
Liquid O n:
] xyge 4 Gr it s Amount of
Total LPM x 60 x Duration of flight in hours _ jiquid oxygen
804 needed

Interfacility transport and stabilization. Fleisher & Ludwig's Textbook of Pediatric Emergency Medicine 8/E (2021); LWW



Ventilator Hamilton

Type of ventilator Mechanical driven

Modes of Ventilation ASV

PCV

VCV

PS / VS
Non invasive Bipap / CPAP
Oxygen 21%-100%
RR 1-80 bpm
Size / Weight Adult

Paediatric

Neonatal
TV lower limit 2 mls
TV 2-2000 mls

Inspiratory pressure 0-60cm H20
Dimensions (W x hxd) 12.2x9.6x8.6
Weight 6.5 kg

Battery life 9 h (hot swap battery available
for use while running)

Riphagen S, Bird R. Ventilatory management of critically ill children in the emergency setting, during transport and retrieval.
Paediatr Anaesth. 2022 Feb;32(2):330-339.
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5,0, stabil?
Gasaustausch Gasaustausch
P=02 >80 mmHg? ausreichend?
pH>7,1?
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Bei Rekrutierung: =
Volumenstatus? Nur ,frisches” b er.hohen. aachlaocoo llomedin Erglsse/ Pneu
ARDS. Pneumothoraxgefahr Rekrutierungs- uchiages: vernebeln? drainieren?

beachten
ZR = PEEP? Prone? iloprost ? DrainZK/&?

manover?

Jahn N et al; Interhospital transport of patients with ARDS. Anaesthesist. 2017 Aug;66(8):604-613. German



High PIP/PEEP...

e Pneumothorax
e Decreased cardiac output



Case 4
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e d-Transposition of the great

arteries with mitral atresia
- With PT type VSD
- With severe LV hypoplasia

~
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CXR (%2152

Blood gas

=i ETT: 4# cuff(-), fix 9.5cm

IR 25 5% T PCAC: 22/6, RR 40, FiO2 100%
INO 20ppm

LY Dormicum/ Nimbex
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EaER Sp02 ~90%

Blood gas
=i ETT: 4# cuff(-), fix 9.5cm
I OR 25 5% 7E PCAC: 22/6, RR 40, FiO2 70%
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During transfer from

stretcher to stretcher -> Fewest transfers necessary
or vehicle to vehicle => Personnel assigned to secure lines and
tubes, and the patient movement should
be coordinated by a team leader
=> Carefully reassessed immediately after
each movement (airway, immobilization,
tubes/ lines dislodged or disrupted)

Interfacility transport and stabilization.
Fleisher & Ludwig's Textbook of Pediatric Emergency Medicine 8/E (2021); LWW
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o Medical director x 1%
m specialist in pediatric critical care or emergency
medicine

understand capabilities and limitations in the transport
actively involved in transport protocols

o Medical command physician (MCP)
m participate in every transport
m provide advice as necessary
m knowledgeable about the availability of resources

Pediatric Critical Care Transport.
Fuhrman & Zimmerman's Pediatric Critical Care (2022); EHS



e Indirect (offline)

O

O

O

guidelines

save time

reduce the variability
of orders

&R

BE T2 e

e Direct (online)
o real-time supervision
o review management plan
o particularly important in tertiary
care patient

* additional reporting time
* potential decision making inconsistency
* technical problems

Interfacility transport and stabilization.
Fleisher & Ludwig's Textbook of Pediatric Emergency Medicine 8/E (2021); LWW



wmR R

L EASE

R B ERE

F|Eh &= £ /Y B a9t

_E'.jis

EEEASTE

nmR T2

RENEE

E

CB 3 S
ARMIGIRE

FERAIE R



Fh iz ENRI &S

AR

CXR (B2 E)
Blood gas (¥zEz¥RsE)
=i

DO 25 &% 7€

TERFEEY)




a0

AR ETE

Bt

®’ERX

e



91‘*% H *E.n:u./ﬁll

I-Ll

ZREAEMER

JF| T &l e P U 32 #5527
ENEHREE

A

izl Eb £



09/72-651579

ntuchtransportation@gmail.com




