Pediatric life support: Difference from
adult




BLS Healthcare Provider Pediatric
Algorithm for the Single rescuer and for 2 or more
rescuers

* Pediatric Cardiac Arrest Algorithm: PALS

* Pediatric Bradycardia/Tachycardia with a Pulse and
Poor perfusion Algorithm

* Post-cardiac arrest care
* Management of Shock After ROSC



Key Issues and Major Changes

Reaffirming the C-A-B sequ
sequence for pediatric CPR

* New algorithms for 1-rescuer and multiple-rescuer
pediatric HCP CPR in the cell phone era

*« Establishing an upper limit of 6 cm for chest
compression depth in an adolescent

* Mirroring the adult BLS recommended chest
compression rate of 100 to 120/min

# Strongly reaffirming that compressions and
ventilation are needed for pediatric BLS
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Pediatric Cardiac Arrest or the Single rescuer

BLS Healthcare Provider
Pediatric Cardiac Arrest Algorithm for the Single Rescuer—2015 Update

( Verify scene safety. J

L J

Victim is unresponsive.
Shout for nearby help.
Activate emergency response system

p
L L A s - Provide rescue breathing:
1 breath every 3-5 seconds, or
~ 1 about 12-20 breaths/min.
Activate emergency Normal Mo normal *® Add compressions if pulse
response system breathing, Look for no breathing breathing, remains <60/min with signs

(if not already done). | has pulse J} or only gasping and check has pulse of poor perfusion.

Return to victim pulse (simultaneously) )——>» * Activate emergency response
and monitor until |s pulse definitely felt system (if not already done)
emergency within 10 seconds? after 2 minutes.

responders arrive, s Continue rescue breathing;

check pulse about every
No breathing 2 minutes. If no pulse, begin
or only gasping, CPR (go to “CPR" box).
no pulse < 4
\ 2
: Yes Activate emergency response
Wltnes:ed su?dden » system (if not already done),
coflapse and retrieve AED/defibrillator.

Y




Activat
Witnessed sudden\ Yes Vate emergency response

» system (if not already done),

collapse? / and retrieve AED/dsfibrillator.

A J

1 rescuer:
30 compressions and 2 breaths,

(Use 15:2 ratio if second rescuer arrives.)
Use AED as soon as it is available.

CPR
Begin cycles of

A

-

After about 2 minutes, if still alone, activate
emergency response system and retrieve AED
(if not already done). |

o

- /;ED analyzes rhythm\ ~

over or victim starts to move.

Shockable rhythm?
Yes, No,
shockable nonshockable
Give 1 shock. Resume CPR k Resume CPR immediately for
immediately for about 2 minutes about 2 minutes (until prompted

{until prompted by AED to allow
rhythm check).
Continue until ALS providers take

_._‘j

© 2015 American Heart Association

by AED to allow rhythm check).
Continue until ALS providers take
over or victim starts to move,
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Pediatric Cardiac Arrest Algorith

BLS Healthcare Provider
Pediatric Cardiac Arrest Algorithm for 2 or More Rescuers—2015 Update

C Verify scene safety. J

'

Victim is unresponsive.
_ Shout for nearby help.
First rescuer remains with victim.
Second rescuer activates emergency

response system and retrieves AED
and emergency equipmsnt. ) ( Provide rescue breathing: h
1 breath every 3-5 seconds, or
' about 12-20 breaths/min.
Normal No normal | * Add compressions if pulse
breathing, Look for no breathing breathing, remains =60/min with signs
Monitor until has pulse . or only gasping and check “. has pulse of poor perfusion.
emergency pulse (simultanecusly). ¢ Activate emergancy response
responders arrive. Is pulse definitely felt system (if not already done)
within 10 seconds? after 2 minutes.
* Continue rescue breathing;
check pulse about every
No breathing 2 minutes. If no pulse, begin
or only gasping, CPR (go to “CPR" box).

no pulse




¥

CPR
First rescuer begins CPR with
30:2 ratio (compressions to breaths).
When second rescuer returns, use
15:2 ratio (compressions to breaths).
Use AED as soon as it is available.

:_/AEDanalyzas rhythm\_:

Yes,

Shockable rhythm?
No,

shockable nonshockable

2015 Amencan Heart Association

Give 1 shock. Resume CPR
immediately for about 2 minutes
{until prompted by AED to allow

rhythm check).
Continue until ALS providers take

owver or victim starts to move.

~

Resume CPR immediately for
about 2 minutes (until promptad
by AED to allow rhythm check).

Continue until ALS providers take

over or victim starts to move.




Figure 3: Two thumb-encircling hands chest compression in infant (2 rescuers)

Two thumb-encircling hands chest compression
in infant (2 rescuers).




Figure 4: The EC clamp technique of bag-mask ventilations.

The EC clamp technique of bag-mask ventilations

Three fingers of one hand lift the jaw (they form the “E”)
while the thumb and index finger hold the mask to the face
(making a “C”").




Figure 5: Two-finger chest compression technique in infant (1 rescuer)

Two-finger chest compression technique in infant
(1 rescuer)
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5 components of high-quality CPR

* Ensuring chest compressions of adequate rate

* Ensuring chest compressions of adequate depth
* Allowing full chest recoil between compressions
*  Minimizing interruptions in chest compressions
* Avoiding excessive ventilation
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Pediatric Cardiac Arrest Algorithm:
PALS

* VF[pVT

* pulesless VT

* Epinephrine, Amiodarone or Lidocaine
* Asystole/PEA

*« Differential diagonsis
* 6H+5T for pediatric
* 6H+6T for ROSC
* 5H+5T in adult



Key Issues and Major Changes

* In specific settings, when treating ped .
febrile illnesses, the use of restrictive volumes of isotonic
crystalloid leads to improved survival.

* Routine use of atropine as a premedication for emergency
tracheal intubation in non-neonates, specifically to prevent
arrhythmias, is controversial. Also, there is no minimum
dose required for this indication.

* |f invasive arterial blood pressure monitoring is already in
place, it may be used to adjust CPR to achieve specific
blood pressure targets for children in cardiac arrest.



Key Issues and Major Changes

* Amiodarone or lidocaine is an acceptable
antiarrhythmic agent for shock-refractory pediatric VF
and pVT in children.

* Epinephrine continues to be recommended as a
vasopressor in pediatric cardiac arrest.

* For pediatric patients with cardiac diagnoses and
IHCA in settings with existing extracorporeal
membrane oxygenation protocols, ECPR may be
considered.



Key Issues and Major Changes

+ Fever should be avoided whe
children with ROSC after OHCA.

* Use of Targeted temperature management to
improve outcome. A large randomized trial of
therapeutic hypothermia for children with OHCA
showed no difference in outcomes whether a period
of moderate therapeutic hypothermia (with
temperature maintained at 32" Cto 34 "C) or the strict
maintenance of normothermia (with temperature
maintained 36 "Cto 37.5 C) was provided.




Key Issues and Major Changes

# After ROSC, fluids and vasoactive drugs should be
used to maintain a systolic blood pressure above the
fifth percentile for age.

* No single variable was identified to be sufficiently
reliable to predict outcomes. Therefore, caretakers
should consider multiple factors in trying to predict
outcomes during cardiac arrest and in the post-ROSC
setting.



Key Issues and Major Changes

* After ROSC, normoxemia should be targeted. When
the necessary equipment is available, oxygen
administration should be weaned to target an
oxyhemoglobin saturation of 94% to 99%. Hypoxemia
should be strictly avoided.

« After ROSC, the child’s Paco2 should be targeted to a
level appropriate to each patient’s condition.

Exposure to severe hypercapnia or hypocapnia should
be avoided.



Pediatric Cardiac Arrest Algorithm—2015 Update

1 CPR Quality

+ Push hard (2% of antercpostenior
. Give o art CPR diameter of chest) and fast
+ Attach monitor/defibrillator {100 120/min) and allow complate
+ Minimize interruptions in
compressions.
r * Avold excessive ventilation,
+ Rotate compressor every
2 minutes, ar soonar if fnhguad.
+ If no advanced airwa airway,
15:2 compression-ventilation ratio,

I

Shock Energy for Defibrillation

First shock 2 J/kg, second shock
4 Jkg, subsequent shocks =4 Jfkg,
maximum 10 Jkg or adult dose

Drug Therapy

+ Epinephrine 10/IV dose:
0,01 mg/kg {0.1 ml'kg of
1:10 000 concentration). Repeat
every 3-5 minutes,
I mo I3V access, may give
endotracheal dose: 0.1 ma'kg
Rhythm No (0.1 mLikg of 1:1000
shockable? concentration).
+ Amiodarone IOV dose:
Yes 5 rngfhﬁh s during cardiac
y repeat up to 2 times.

Shock for re[mmwfpulaeless VT
+ + Lidocaine 1041V dose:

L]

10 Inltial: 1 rgvkg loading dose.

Maintenance: 20-50 mog/lg per
CPR 2 min CPR 2 min minute infusian (repeat bolus doss

* Epinephrine avery 3-5 min * [O/IV accass if |llfl.l_5l_0_n initiated =15 minutes

* Considar advansed airway * Epinephrine every 3-5 min after initial bolus therapy).

» Consider advanced airway T S

« Endotracheal infubation or
No Yo suprsqlﬂtllc advanced ainyay
Rbythm Rhythm 2 Waveform capnegraphy er
capmmetr'_.- to confirm and
shockable? “W monitar ET tube placement
= Once advanced ainway in place,
Yes give 1 breath every & seconds

7 {10 breaths/min) with contineous
, Shock No chest compressions
& ¥

Return of Spontanecus
Circulation (ROSC)

CPR 2 min } CPR 2 min * Pulse and blosd prassure

-
-y
[
I

* Treat reversible causss « Spontanecus anterial pressure
waves with intra-arterial
manitaring

* Treat reversible causes

Reversible Causes

|
v

+ Hypovalemia
o Rhythm Yes + Hypoxia
shockable? = Hyuroygen ivn faEuiduesis)
12 * Hypoglycemia
r * Hypo-‘hyperkalemia
- T * Hypothamia
= Asystole/PEA —~ 10 or 11 GotoGor7 | * Tension preumothorax
* Organized rhythm — check pulsa , /| * Tampenade, cardiac
* Pulse present (ROSC) — + Toxins
© 2015 Amarican post-cardiac arrest care * Thrombosis, pulmanary
Haart Association L J + Thrombosis, coronary

_-/l




Pediatric Cardiac Arrest Algorithm—2015 Update

1

Start CPR

* Give oxygen
+ Attach monitor/defibrillator

CPR Quality

. F"ush hard {}‘r& of anteroposterior
Dgst) and fast

{1 DEI 120.-'rr||n} nd allow complete

. Mlnlrl'IlZE lrltﬂrmptmns in
COMpressions.

* Avoid excessive ventilation.

* Hotate compressor every
2 minutes, or sooner if fatigued.

+ |f no advanced airway,
15:2 compression-ventilation ratio.

Shock Energy for Defibrillation

First shock 2 J/kg, sscond shock
4 Jikg, subsequent shocks =4 Jkg,
maximum 10 J/kg or adult dose

Drug Therapy

+ Epinephrine 10/IV dose:
0.01 ma/kg (0.1 mL/kg of
1:10 000 concentration). Repeat
every 3-5 minutes,
If no 10V access, may give
endotracheal dose: 0.1 mg/kg
(0.1 mL/kg of 1:1000
concentration).

* Amiodarone 10/IV dose:
5 mg/kg bolus during cardiac
arrest. May repeat up to 2 times
for refractory VE/pulssless VT

2 shockable? _
| VF/pVT | 9 | Asystole/PEA |
< l /
3
Shock
4 v
( CPR 2 min j
¢ |0/ access
4 shockable?
5 , Shock
10
6 ’ v
CPR 2 min CPR 2 min
* Epinephrine every 3-5 min * |O/IV access
s Consider advanced airway * Epinephrine every 3-5 min
I * Consider advanced airway

* Lidocaine 10/IV dose:
Initial: 1 mg'kg loading dose.
Maintenance: 20-50 mcgkg per
minute infusion {repeat bolus dose
if infusion initiated =15 minutes
after inltlal bolus therapy).

Advanced Airway




¥

CPR 2 min
* Epinephrine every 3-5 min
* Consider advanced airway

shockable?

Yes
T , Shock
8 &

ﬁ CPR 2 min

Amiodarone or lidocaine
= Treat reversible causes

Y

= Epinephrine every 3-5 min
» Consider advanced airway

CPR 2 min }
= |0/ access

|
Rhythm Yes
shockable?

No

11 ¥
CPR 2 min

* Treat reversible causes

+ Asystole/PEA — 10 or 11
* Organized rhythm — check pulse

~,

. Goto5or7

* Pulse present (ROSC) —

£ 2015 American
Heart Association

post—cardiac arrest care

Maintenance: 20-50 meg'kg per
minute infusion (repeat bolus dose
if infusion initiated =15 minutes
after initial bolus therapy).

Advanced Airway

* Endotracheal intubation or
supraglottic advanced airway

* Waveform capnography or
capnometry to confirm and
monitor ET tube placement

= Once advanced airway in place,

{10 breaths/min) with continuous
chest comprassions

Return of Spontaneous
Circulation (ROSC)

* Pulse and blood pressure
* Spontaneous arterial pressure
waves with intra-arterial

monitering

Reversible Causes

* Hypovolamia
* Hypoxia

* Hydrogen ion (acidosis)
= Hypoglycemia

= Hypo-/hyperkalemia

* Hypothermia

= Tension pneumothorax
* Tamponade, cardiac

= Toxins

* Thrombosis, pulmonary
* Thrombosis, coronary




Pediatric Bradycardia with a Pulse

and Poor perfusion Algorithm

Identify and treat underlying cause
* Maintain patent airway; assist breathing as necessary

* Oxygen

= Cardiac monitor to identity rhythm; monitor blood

& VIV access pressure and oximetry
= 12-Lead ECG if avaliable: don't delay

No

Doses/Details

Epinephrina 10/1V dose:

0.01 mg/kg (0.1 mLkg
of 1:10 000 concentration).

Repeat every 3-5 minutes,

If IOVIV access not available
but endotracheal (ET) tube

in place, may give ET dose:
0.1 mg'kg (0.1 mlkg of
1:1000).

Atropine 1Q/1V dose:

0.02 mgkg. May repeat once.
Minimurm dosa 0.1 mg and
maximum single dose 0.5 mg.

Fa ",
| If pulseless arrest develops. 9o to Cardiac Arrest Algorithm :I




Pediatric Tachycardia with a Pulse

and Poor perfusion Algorithm

Identify and treat underlying cause
* Maintain patent airway; assist breathing as necessary
* Oxygen
* Cardiac monitor to identify rhythm; monitor blood pressure and oximetry
¢ |O/IV access
¢ 12-Lead ECG if available; don't delay therapy

Narrow (<0.09 sec) Wide (>0.09 sec)

3
Evaluate rhythm
with 12-lead ECG
or monitor
f . 5 ' - 0 ' Doses/Details
Probable ( Probable | | Possible | :
. . 5 h d
sinus tachycardia supraventricular tachycardia ventricular C):::ie?:;::m
* Compatible history consistent = Gompatible history (vague, | tachycardia
with known cause nonspecific); history of abrupt - -~ Begin with 0.5-1 J/kg;
rate changes if not effective, increase
P waves present/normal P waves absent/abnormal to 2 J/kg.

* Variable R-R; constant PR * HR not variable
* Infants: rate usually =220/min * |nfants: rate usually 2220/min
* Children: rate usually <180/min ) » Children: rate usually =180/min
- 4

Sedate If needed, but
don’t delay cardioversion.

Drug Therapy

Adenosine 10/IV dose:
First dose: 0.1 mag/kg
rapid bolus (maximum:

-

Yes 6 mg).
° ! " Second dose:
Search for and Consider vagal Synchronized 0.2 mg/kg rapid bolus
treat cause maneuvers cardioversion (maximum second
(No delays) dose: 12 mg).
Amiodarone 10/IV dose:
5 ma’kg over
20-60 minutes
8 ¥ or
Procalnamide 10/TV dose:
* If 101V access present, give 15 mg/ky over
adenosine 30-60 minutes
or
« I 10/IV access not available, Do not routinely

administer amiodarone
and procainamide
together.

or if adenosine ineffective,
synchronized cardioversion

© 2015 American Heart Association




Medications

Table 3: 2010 - Medications for Pediatric Resuscitation

Open table in a new window

Medications for Pediatric Resuscitation

Medication Remarks

Adenosine 0.1 mg/kg (maximum 6 mg)|Second Monitor ECG Rapid IV/IO bolus with
dose: 0.2 mg/kg (maximum 12 mg) flush




Medication

Dose

Remarks

Amiodarone

Atropine

Calcium Chloride (10%)

Epinephrine

Glucose

5 mg/kg IV/IO;jmay repeat twice up to
15 mg/kg Maximum single dose 300
mg

I.g.ﬂz mg/kg IV/IO 0.04-0.06 mg/kg ET:
epeat once If neededMaximum single
dose: 0.5 mg

20 mg/kg IV/10 (0.2 mL/kg) lllaximum
single dose 2 g

0.01 mg/kg (0.1 mL/kg 1:10 000) IV/IO

0.1 mg/kg (0.1 mlL/kg 1:1000) ET" |
Maximum dose 1 mg IV/IO; 2.5 mg ET

0.5-1 g/kg IV/IO

Monitor ECG and blood pressure;
adjust administration rate to urgency
(IV push during cardiac arrest, more

slowly—over 20—60 minutes with
perfusing rhythm). Expert consultation
strongly recommended prior to use
when patient has a perfusing
rhythmUse caution when administering
with other drugs that prolong QT
(obtain expert consultation)

Higher doses may be used with

organophosphate poisoning

Administer slowly

May repeat every 3—5 minutes

Newborn: 5—10 mL/kg D4oW Infants
and Children: 2—4 mL/kg DosW

Adolescents: 1-2 mL/kg DsgW




Lidocaine Bolus: 1 mg/kg IV/IO Infusion: 20-50
mcg/kg/minute
Magnesium Sulfate 25-50 mag/kg I\V/IO pver 10-20

minutes, faster in torsades de pointes
Maximum dose 2 g

Naloxone Full Reversal: <5y or 220 kg: 0.1
mg/kg IV/IO/ET” ?5y or >20 kg: 2 mg
IV/IO/IET:

Procainamide |15 mg/kg IV/IO JAdult Dose: 20 mg/min
IV infusion to total maximum dose of

17 mg/kg

Sodium bicarbonate 1 mEg/kg per dose IV/IO slowly

= |\/ indicates intravenous; 10, infraosseous; and ET, via endotracheal tube.
¢ ?7* Flush with 5 mL of normal saline and follow with 5 ventilations.

Use lower doses to reverse respiratory
depression associated with therapeutic
opioid use (1-5 mcg/kg titrate to effect)

Monitor ECG and blood pressure; Give
slowly—over 30—-60 minutes. Use
caution when administering with other
drugs that prolong QT (obtain expert
consultation)

After adequate ventilation




Medications

5.1.2.2 Drugs Used to Maintain ardiac Output

Table 4: 2010 - Medications to Maintain Cardiac Output and for Postresuscitation Stabilization

Open table in a new window

Medications to Maintain Cardiac Output and for Postresuscitation Stabilization

Medication Dose Range

Inamrinone 0.75—1 mg/kg IV/IO over 5 minutes; Inodilator
may repeat x 2 then: 5-10 mcg/kg per
minute

Dobutamine 2-20 mcg/kg per minute 1V/IO Inotrope; vasodilator




Medication Dose Range Comment

Dopamine 2—-20 mcg/kg per minute [V/1O Inotrope; chronotrope; renal and
splanchnic vasodilator in low doses;
pressor in high doses

Epinephrine 0.1-1 mcg/kg per minute IV/IO Inotrope; chronotrope; vasodilator in
low doses; pressor in higher doses

Milrinone Loading dose: 50 mcg/kg IV/IO over Inodilator
10—60 min then 0.25-0.75 mcg/kg per
minute
Norepinephrine 0.1-2 mcg/kg per minute \asopressor
Sodium nitroprusside Initial: 0.5—1 mcg/kg per minute] titrate Vasodilator Prepare only in DsW

to effect up to 8 mcg/kg per minute

-
IV indicates intravenous; and 10, intraosseous.

L]
Alternative formula for verifying dose during continuous infusion:

L |
Infusion rate

[weilght (kg)Xdose (mcg/kg per min)X60 (min/hour) |
(L= 8 g g/KE P ) )_-

concentration(mcg/mL)




Example

* A 10-kg boy, septic shock, dopamine 10 mcg/kg/min
# 10(kg)*10(mcg/kg/min)*60(min)=6000 mcg/h
« Dopamine bottle (6oomg/200mL)

* =3 mg/mL=3000 mcg/mL

* 6000 mcg/h+ 3000 mcg/mL =2 mL/h






Management of Shock After

ROSC

Management of Shock After ROSC

Optimize Ventilation and Oxygenation
* Titrate Fio, to maintain oxyhemoglobin saturation .
94%-99% (or as appropriate to the patient's condition);
if possible, wean Fio, if saturation is 100%.
» Consider advanced airway placement and waveform

If possible, target a Pco, that is appropriate for the patient's
condition and limit exposure to severe hypercapnia or hypocapnia.|

\_ &
* , ( *Possible
Assess for and Contributing Factors
Treat Persistent Shock Hypovolemia
* |dentify and treat contributing | Hypoxia
factors.* Hydrogen ion (acidosis)
- * Consider 20 mL/kg IV/IO | Hypoglycemia
- boluses of isotonic crystalloid. €% Hypo-/hyperkalemia
Consider smaller boluses Hypothermia
(eg, 10 mL/kg) if poor cardiac Tension pneumothorax
function suspected. . ‘ Tamponade, cardiac
- * Consider the need for inotropic Toxins
and/or vasopressor support for Thrombosis, pulmonary |
fluid-refractory shock. i
| Trauma ]I



'

'

Hypotensive
Shock
¢ Epinephrine
* Dopamine

L. Norepinephrine

E Normotensive Shock "
¢ Dobutamine
* Dopamine

¢ Epinephrine
L' Milrinone

* Monitor for and
* Monitor for and

v _

treat agitation and seizures.
treat hypoglycemia.,

* Assess blood gas, serum electrolytes, and calcium.
* If patient remains comatose after resuscitation from cardiac

arrest, maintain

targeted temperature management]including |

aggressive treat

timent of fever.

* Consider consultation and patient transport to tertiary

care center.




Estimation of Maintenance
Fluid Requirements

* Infants <10 kg: 4 mL/kg per hour

Example: For an 8-kg infant, estimated
maintenance fluid rate

= 4 mL/kg per hour x 8 kg

= 32 mL per hour

* Children 10-20 kg: 4 mL/kg per hour for the
first 10 kg + 2 mL/kg per hour for each kg
above 10 kg

Example: For a 15-kg child, estimated
maintenance fluid rate
= (4 mlL/kg per hour x 10 kg)
+ (2 mL/kg per hour x 5 kg)
= 40 mL/hour + 10 mL/hour
= 50 mL/hour




* Children >20 kg: 4 mL/kg per hour for
the first 10 kg + 2 mL/kg per hour for kg

11-20 + 1 mL/kg per hour for each kg
above 20 kg.

Example: For a 28-kg child, estimated

maintenance fluid rate

=4 mL/kg per hour x 10 kg)
+ (2 mL/kg per hour x 10 kg)
+ (1 mL/kg per hour x 8 kg)

=40 mL per hour + 20 mL per hour
+ 8 mL per hour

= 68 mL per hour

After initial stabilization, adjust the rate and
composition of intravenous fluids based on the
patient’s clinical condition and state of hydration.
In general, provide a continuous infusion of a
dextrose-containing solution for infants. Avoid
hypotonic solutions in critically ill children; for
most patients use isotonic fluid such as normal
saline (0.9% NaCl) or lactated Ringer's solution
with or without dextrose, based on the child’s
clinical status.




Color-coded Resuscitation Tape

Pediatric Resuscitation Supplies
Based on Color-Coded Resuscitation Tape

PALS

RED PURPLE . BLUE
Equipment Infant Toddler - Chila
8-9 kg 10-11 kg 19-23 kg
gﬂ"“‘““’" infant/child  Infant/child Child Chikd Child Chiikd Chiild Adult
Oxygert masic Pediatric Pediatric Pediatric Pediatric Pediatric Pediatric Pediatric o
(NRB) I i el chu
Oral airway
=l 50 50 60 60 60 70 80 80
3 . 2 Straight 2 Straight 3 Straight
blade (size) 1 Straight 1 Straight 1 Straight 2_5_"__3'_9‘__ 't______ ?_sl'a'g'" orct.lrvgd or curved or curved
ET tube 35Uncuffed 3.5Uncuffled 4.0Uncuffed 4.5Uncufled 50Uncuffed S55Uncuffed  oocumed 65 Cuffed
(mm)’ 30Cuffed 3.0 Cuffed 3.5 Cuffed 40Cuffed  45Cuffed 5.0 Cuffed :
ET tube 3kg 9-95
insertion 4kg 95-10 10.5-11 10.5-11 11-12 135 14-15 16.5 17-18 18.5-19.5
ﬂil {cm) Skg 10-105 ) . L __ .
Suction "
catheter (F) 8 el ! Sy 9 s L. ..
B8P cuff o Infant/child  Infant/child Child Child Chiild Child Child Small adult
IV catheter (ga) 2224 22-24 20-24 18-22 18-22 18-20 1820 1620
(10 (ga) 18/15 18415 15 15 15 15 15 15
NG tube (F) 5.8 58 8-10 10 10 12-14 1418 16-18
Urinary
| catheter () 4 - B o e 2l T i ig LI
Chest tube (F) 10-12 10-12 16-20 20-24 20-24 24.32 28-32 32-38

lAbbreviations: BP. blood pressure; ET, endotracheal; F, French; 10, intraosseous; IV, intravenous; NG, nasogastric; NRB, nonrebreathing.
*For Gray column, use Pink or Red equipment sizes if no size is listed.
tPer 2005 AHA Guidelines, in the hospital cuffed or uncuffed tubes may be used (see below for sizing of cuffed tubes).

Adapted from Broselow™ Pediatric Emergency Tape. Distributed by Armstrong Medical Industries, Lincolnshire, IL. 2007 Vital Signs, Inc




Estimating Endotracheal Tube Size and Depth of Insertion

Tube Size
Several formulas, such as the ones below, allow estimation of proper endotracheal tube size (internal diameter

[i.d.]) for children 2 to 10 years of age, based on the child’s age:

Uncuffed endotracheal tube size (mm i.d.) =|(age in years/4) + 4

During preparation for intubation, providers also should have ready at the bedside uncuffed endotracheal tubes
0.5 mm smaller and larger than that estimated from the above formula.

The formula for estimation of a cuffed endotracheal tube size is as follows:

Cuffed endotracheal tube size (mm i.d.) = (age in years/4) + 3.5
Typical cuffed inflation pressure should be <20 to 25 cm H.,0.

Depth of Insertion
The formula for estimation of depth of insertion (measured at the lip) can be estimated from the child’s age or the
tube size.

Depth of insertion (cm) for children >2 years of age 4 (age in years/2) + 12
or
Depth of insertion |- tube i.d. (mm) x 3

Confirm placement with both clinical assessment (eg, breath sounds, chest expansion) and
device (eg, exhaled CO, detector). Watch for marker on endotracheal tube at vocal cords.
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