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�� An accessory pathway (bundle of Kent) between the atria and 
ventricles may cause the following: 

- Short PR interval (< 140 ms) 
- Prolonged upstroke of the QRS complex (delta wave) 
- Slightly widened QRS complex 
- Secondary ST and T wave changes 
- QRS axis deviation 
- A tendency to recurrent episodes of tachycardia. 

 
FEATURES OF THIS ECG 
�� Sinus rhythm, 60 bpm 
�� Left axis deviation -50’ 
�� Features of Wolff-Parkinson-White syndrome (Fig. 95.1l): 

- short PR interval (80 ms) 
- wide QRS - delta wave 

�� Secondary ST-T changes (Fig. 95.2) 
 
The combination of left axis deviation and positive V1-3 suggests a 
left posteroseptal accessory pathway. 
 
 
 
 
 
 

WPW SYNDROME MIMICS OTHER CONDITIONS 
 
�� Right ventricular hypertrophy: 

- Dominant R in lead V1 
�� Myocardial infarction: 

- Negative delta waves 
- ST-T changes 

�� Bundle branch block: 
- Delta wave appearing separate 

�� Ventricular tachycardia: 
- Antidromic AVRT 

Adapted from “ECGs By Example” Jenkins & Gerred (Elsevier) 2nd Edition 2005 
This Handout is produced for the use of GCH Emergency Staff as part of the T3 Lecture Series. All care taken to 
ensure accurate and up to date content. Please contact me with problems, questions, concerns or feedback: 
��Dr Leo Marneros Senior Staff Specialist, GCH Emergency Department 
��E-mail: vertical@qldnet.com.au 
��Mobile: 0416 085 665 
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Bundle of Kent

Unusual conductive tissue
Allows bypass of AV node 

ECG
Short PR interval
Delta Wave
Wide QRS
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11 YEAR OLD MALE WITH BOUTS OF BREATHLESSNESS 
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�� Atrial fibrillation may be conducted rapidly to the ventricles 
when an accessory pathway is present. A wide complex, rapid 
tachycardia with an irregularly irregular rhythm occurs. 

 
FEATURES OF THIS ECG 
�� Atrial fibrillation, 250-350 BPM 

Left axis deviation 
�� Typical features of WPW syndrome with AF (Fig. 21.1): 

- wide complex irregularly irregular rhythm 
- 'pure' delta waves 
- very short R-R intervals (shortest approximately 160 ms) 

�� There is a RBBB pattern (V1 positive): 
- this suggests a left-sided accessory pathway 

 
CLINICAL NOTE 
The presence of pre-excited R-R intervals less than 260 ms 
(6.5 small squares), as shown here, increases the risk of 
ventricular fibrillation and sudden death. 
 
 

 
 
 

CAUSES OF WIDE COMPLEX, 
IRREGULARLY IRREGULAR RHYTHM 
 
�� AF with an accessory pathway 
�� AF with pre-existing bundle 

branch block 
�� AF with phasic aberrant 

ventricular conduction 

Adapted from “ECGs By Example” Jenkins & Gerred (Elsevier) 2nd Edition 2005 
This Handout is produced for the use of GCH Emergency Staff as part of the T3 Lecture Series. All care taken to 
ensure accurate and up to date content. Please contact me with problems, questions, concerns or feedback: 
��Dr Leo Marneros Senior Staff Specialist, GCH Emergency Department 
��E-mail: vertical@qldnet.com.au 
��Mobile: 0416 085 665 

WOLFF-PARKINSON-WHITE SYNDROME WITH ATRIAL FIBRILLATION 
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Initial Actions in Cardiac Arrest

• Commence basic life support

• Secure airway

• Deliver high-flow oxygen

• Assess rhythm
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“Don’t be afraid to push too hard”
• At least 1/3 of the chest
• Centre of chest lower 

half
• Between 100-120 

compressions/min**
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Compressions – Hand placement older child
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Valid in Adults but shows no benefit in Paediatric CPR
 (questioned2010)
Ventilation main issue for kids 
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• Non Shockable
– Asystole/pulseless electrical activity 

(PEA)

• Shockable
– Ventricular fibrillation/pulseless VT

Types of Rhythms 
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The influence of time on the accuracy of healthcare personnel to diagnose
paediatric cardiac arrest by pulse palpation!
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a b s t r a c t

Aim: To determine time and accuracy diagnosing paediatric cardiac arrest (CA) by pulse palpation.
Materials and methods: Blinded rescuers (82 nurses, 71 doctors) palpated for a brachial pulse in 17 children
(1 day–11 years) with non-pulsatile extracorporeal circulation for CA or cardiac failure. Timed rescuer
decisions (pulse present/absent) were compared with non-blinded investigator decisions.
Results: CA on 55 occasions was diagnosed by 42 (76%) rescuers in mean (±SD) time 30 ± 19 s. Experienced
rescuers diagnosed CA in 25 ± 14 s, inexperienced rescuers in 37 ± 24 s (p = 0.042). CA absent on 98 occa-
sions was confirmed by 77 (79%) rescuers in 13 ± 13 s. Experienced rescuers confirmed absent CA in 9 ± 5 s,
inexperienced rescuers in 21 ± 19 s (p = 0.0001). Diagnosis of CA compared to confirmation of absence
took longer by all rescuers (p < 0.0001), experienced rescuers (p < 0.0001) and inexperienced rescuers
(p = 0.018). Twenty-eight of 33 (85%) experienced doctors diagnosed CA or confirmed absence in 13 ± 9 s,
49 of 61 (80%) experienced nurses in 15 ± 12 s, 11 of 21 (52%) inexperienced nurses in 18 ± 15 s and 31 of
38 (82%) inexperienced doctors in 30 ± 24 s. Overall accuracy was 78% (95%CI 71–84%), sensitivity 0.76
(95%CI 0.64–0.86) and specificity 0.79 (95%CI 0.69–0.86). Experienced doctors were 85% accurate, inex-
perienced doctors 82%, experienced nurses 80%, inexperienced nurses 52%. Rescuers diagnosing quickly
(<10 s) had 90% accuracy, in 11–20 s 77% accuracy and in 21–30 s 62.5% accuracy (p = 0.015).
Conclusions: Diagnosis of cardiac arrest by pulse palpation alone is unreliable. At least 30 s is required but
accuracy and speed are related to clinical experience.

© 2010 Published by Elsevier Ireland Ltd.

1. Introduction

Pulse palpation (“pulse check”) over 5–10 s is universally rec-
ommended to healthcare personnel by resuscitation authorities1–3

to aid the assessment of the circulatory status of collapsed infants
and children. Although the reliability of this test to diagnose paedi-
atric cardiac arrest is low,4 the influence of time spent palpating a
pulse in cardiac arrest has not been evaluated and remains a gap in
knowledge of the science of resuscitation.5 Other studies to evalu-
ate the accuracy of pulse palpation have been conducted in infants
and children known to have a circulation6–12 and are therefore not
helpful for the study of cardiac arrest.

We evaluated the influence of time spent in palpation of
a brachial pulse of infants and children whose circulation was

! A Spanish translated version of the abstract of this article appears as Appendix
in the final online version at doi:10.1016/j.resuscitation.2010.01.030.

∗ Corresponding author at: Departments of Paediatrics & Pharmacology, The Uni-
versity of Melbourne and Murdoch Children’s Institute, Australia.
Tel.: +61 3 9345 5221; fax: +61 3 9345 6239.

E-mail address: james.tibballs@rch.org.au (J. Tibballs).

supported by extracorporeal circulatory life support (ECLS) for cir-
culatory arrest or failure. In these circumstances blood flow is
non-pulsatile until the patient’s heart recovers to resume spon-
taneous ejection and generate a pulse. Depending upon the stage
of recovery, and unknown to blinded rescuers, a true pulse may be
present or absent. This simulates the circumstance of a suspected
cardiac arrest in which rescuers aim to determine whether a pulse
is absent or present before giving or withholding external cardiac
compression.

2. Materials and methods

Approval for the study was given by our Human Ethics Com-
mittee and permission sought from parents of patients. The study
was conducted from July 2008 to July 2009 in the intensive
care unit of the Royal Children’s Hospital, Melbourne which is
a tertiary referral hospital with 250 beds for a population of
approximately 6 million of whom approximately 1.5 million are
children.

Doctors and nurses entering the intensive care unit for other
reasons were requested without forewarning to attempt pulse

0300-9572/$ – see front matter © 2010 Published by Elsevier Ireland Ltd.
doi:10.1016/j.resuscitation.2010.01.030

• 82 nurses, 71 dr asked to assess pulse on Cardiac 
arrest child on ECMO

• Pt blinded, essentially on arm exposed
• Median time to detect pulse or not - 30s +/-19s 

• Questions the value of pulse check in cardiac arrest
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VT Characteristics

• RATE:  100 - 220/min
• RHYTHM: Regular 
• P WAVES: May be seen but are dissociated from QRS 
• PR INTERVAL: Not measurable
• QRS COMPLEX: Wide & bizarre
•     Usually > 0.12sec
•     Same shape – monomorphic
•     Different morphologies - polymorphic

15

VT

16

VENTRICULAR FIBRILLATION 

• Rapid, ineffective, quivering of the ventricles. Fatal if untreated. 
• RATE:  Rapid, uncoordinated, ineffective
• RHYTHM: Chaotic, irregular 
• P WAVES: None seen 
• PR INTERVAL: None
• QRS COMPLEX: No formed QRS complexes
•     Course or fine
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ASYSTOLE

• Absence of any ventricular rhythm. No QRS complex, no 
pulse, no cardiac output.

• Characteristics:
• RATE:  None
• RHYTHM: None 
• P WAVES: May be present if the sinus node is 

functioning 
• PR INTERVAL: None
• QRS COMPLEX: None

18



thinkasklearn.com.au

4

Pulseless Electrical Activity

• Clinical absence of cardiac output
• Presence of a rhythm on the monitor that is 

normally accompanied by good ventricular 
function

• Multiple Causes but remember 4H’s and 4T’s 

19 20
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Defibrillation 

• One shock:
•  4 J/kg – manual defibrillator – all 

ages
•  Paediatric attenuated AED – 1-8 

years
•  AED, adult shock – >8 years
•  Use adult AED for all ages, if this is 

the only available*
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Drug Administration

• Intravenous is king

• Intraosseous

• Endotracheal tube

–Where are the survivors?

23

EZ-IO Drill

24
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• 15g Cannula all sizes
• Quick easy access
• Better than a CVL
– Cleaner
– Faster
– Less risk of complications

• Stop over to Femoral Line

EZ-IO 

25 26

Dependent upon:

No previous IO in 48 hours

Absence of contraindications

Accessibility

Ability to secure & monitor

Proximal Humerus
Preferred site for adults

Optimal site for high flow and quick drug uptake
Awake, responsive patients
Less painful

Proximal Tibia
Unresponsive

Unfamiliarity with other 
sites
Unable to landmark other 

sites

Distal Tibia
Larger patient

Unable to access other sites

Site selection

3 Sites, 6 Options

27

Site | Proximal Tibial

Patients up to 39kg
Palpate Tibial 
Tuberosity

Proximal tibia
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Adrenaline

• Naturally occurring catecholamine with alpha and 
beta affects (sympathetic response)

• Peripheral vasoconstriction (blood to brain and 
heart)

• Improves defib by improving myocardial blood 
flow during CPR

• IV/IO 10mcg/kg 

29

• 10mcg/kg of 1:10 000 =
• 0.1ml/kg of 1:10 000

• Shift the decimal point

• 13kg = 1.3ml of 1:10 000
• 25kg = 2.5ml of 1.10 000

Adrenaline 10mcg/kg

30
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Drug Doses Drug doses/fluids 
are in ideal body 
weight except Sux, 
Titrate 2nd dose to 
effect

ARC 2024
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Adrenaline - Indications

• Asystole and PEA as initial treatment 
• Ventricular Fibrillation/ Pulseless Ventricular 

Tachycardia after 2nd defib

• 10mg/kg every 2nd cycle

• Adverse effects
– Tachyarrythmias
– Severe hypertension
– Tissue Necrosis
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Amiodarone

• Complex antiarrhythmic with effects on Na+, K+ and 
Ca+ channels as well as alpha and beta adrenergic 
properties. 

• Prolongs action potential

• Suppresses ectopic activity

• VF and Pulseless VT resistant to Defib and 

adrenaline (3rd unsuccessful Defib)
• Prophylaxis of recurrent VF/VT
• Initial bolus 5mg/kg In 5% Dextrose
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Review Drug Doses

• Resus drugs
– In a cardiac arrest not give a first line drug unless 

it begins with an A even then I only need to 
remember 2 drugs 

• Adrenaline 10mcg/kg
• Amiodarone 5mg/kg

34

35 36



thinkasklearn.com.au

7

37 38


