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Chest Pain Management: More 
than you thought…

David Corkill 
Emergency Nurse Educator
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• 38 year old male 
• Presents at 0300hrs with “Rt sided chest pain, 

non radiating, with associated L leg numbness, 
Nil SOB with same”

• Onset 2 hrs ago, Finished work at 2300hrs
• Nil previous Hx
• “dull ache in his chest and epigastrium and 

RUQ
• Also noticed that his left leg felt weak and 

tingling” med notes…

Not all what is it seems
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• P 80, BP 130/76, RR 18, T 36.4  Sats 98% RA, 
GCS 15,

• ATS 3
• Given Panadiene Forte, Ketoralac IM,
• ECG undertaken
• Placed in WR 

Triage Category
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Seen By ED Medic

• Waited in WR for 6+ hrs  SB DR 0900hrs,
• Social Hx

– Non smoker
– Denies Etoh
– Denies illicit drugs
– Works in fast food restaurant  
– Usually fit and well
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• Neuro:
– Left leg 4/5 power
– Right leg 5/5 power
– Sensation of lower limb intact

• CVS:
– Cap refill < 2 seconds
– Dual heart tones - diastolic murmur
– Poor right pulse radial compared to bounding left 

radial pulse
• BP right arm 80/50, left arm 133/80

Clinical Assessment
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• Estimated 3 per 100 000 patients per year
• Many die before presentation
• About 40% are missed on initial presentation
• Tearing type pain suggestive
• Systemic Hypertension +age>70 yrs
• Tear in the inner layer of the aortic wall 

allowing blood to track between the intima 
(inner layer) and media (middle layer)

Aortic dissection
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Rt Subclavian = BP difference

Less than 50% of patients survive if aorta ruptures
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How old are you to have a thoracic 
dissection repaired

• Technique developed by DeBakey in 1955.

• Death sentence to treatable disorder

• Dr. DeBakey developed aortic dissection at age 
97, 

• At age 98 became the oldest patient to survive 
the surgical procedure he pioneered
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The Normal Cardiac Cycle 

•  
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QT interval
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Long QT Syndrome

• Multiple variants
– Rarely also includes deafness
– Congenital and Acquired

• Triggers
– Exercise, alarm, stress, anger

• Treatment
– Medications, Implantable Defib, Surgery

• Death rate
– 1% over 20 years with treatment, 50% over 15yrs 

without
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• Fainting/Syncope
– Not usually dizziness or light-headedness
– No warning signs

• Arrhythmia
– May present as seizure
– Cardiac Death

• Unwell child with LQTS = Call 000 + Parents

Problems with LQTS

22

�THE 30-MINUTE TUTORIAL: LECTURE SERIES HANDOUT 

�GOLD COAST HOSPITAL EMERGENCY DEPARTMENT October 07 

11 YEAR OLD MALE WITH BOUTS OF BREATHLESSNESS 
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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 

WOLFF-PARKINSON-WHITE SYNDROME: VENTRICULAR PRE-EXCITATION 1 

Bundle of Kent

Unusual conductive tissue
Allows bypass of AV node 

ECG
Short PR interval
Delta Wave
Wide QRS
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16 YEAR OLD WITH RECURRENT FAINTS 
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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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AF with WPW

• Atrial fibrillation can occur in up to 20% of 
patients with WPW.

• Atrial flutter can occur in up to 7% of patients 
with WPW.

• Rapid ventricular rates may result in 
degeneration to VT or VF

• Defibrillation is the key to unstable patients

26

�THE 30-MINUTE TUTORIAL: LECTURE SERIES HANDOUT 

�GOLD COAST HOSPITAL EMERGENCY DEPARTMENT August 07 

26 YEAR OLD MAN WITH PALPITATIONS 

Super Fast RegularNo P Wave Narrow Complex
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�� A re-entry circuit within the AV node produces a tachycardia with 
the following features: 
-narrow complex tachycardia 
-usually 140-180 b.p.m. but can be as fast as 250 b.p.m. 
-no visible P waves in the majority of patients as they are 
hidden by the QRS complexes 
-if the P waves are visible then they are usually inverted and 
seen just after or (rarely) just before the QRS. 

�� It is sometimes impossible to differentiate between AV nodal re-
entry and AV reciprocating tachycardia. 

 
FEATURES OF THIS ECG 
�� Supraventricular tachycardia, 215 BPM 
�� Normal QRS axis 
�� Features of AV nodal re-entry tachycardia (Fig. 18.1): 

-Regular narrow QRS complexes 
-No visible P waves 

�� T wave inversion and ST depression (Fig. 18.1): 
-This is often seen in tachycardia but is non-specific 

�� The apex of the preceding T wave appears just prior to the QRS in 
the chest leads (Figs 18.2 and 18.3): do not mistake this for a P 
wave 

 
CLINICAL NOTE 
Electrophysiological testing confirmed the diagnosis of AV 
nodal re-entry tachycardia. 
 

NOTES ON AV NODAL RE-ENTRY 
TACHYCARDIA 
�� Commoner in women than men 
�� Recurrent palpitations can be 

very distressing 
�� Fast and slow pathways within 

the AV node 
�� Radiofrequency ablation of 

the slow pathway is possible: 
- >95% success rate 
- risk of CHB < 2%  

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 

PAROXYSMAL SVT: AV NODAL RE-ENTRY TACHYCARDIA 
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• Rapid heart rate 140 - 200 per minute 
• Palpitations 
• Dizziness, or 'feeling light headed’
• Breathless, 
• Diaphoretic
• Nauseous
• Minimal Symptoms except fast heart rate
• Occasional Hypotension esp elderly, co-

morbidities
• It is very rare for patients to have any serious 

consequences of SVT 

Signs and Symptoms
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• Carotid Sinus Massage (not recommend 
outside hospital environment)

• Bearing Down
• Blowing in a straw

• Attempts to stimulate vagal response
• May have tried these prior to hospital

Valsalva Manoeuvres

29
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Postural modifi cation to the standard Valsalva manoeuvre 
for emergency treatment of supraventricular tachycardias 
(REVERT): a randomised controlled trial
Andrew Appelboam, Adam Reuben, Cliff ord Mann, James Gagg, Paul Ewings, Andrew Barton, Trudie Lobban, Mark Dayer, Jane Vickery, 
Jonathan Benger, on behalf of the REVERT trial collaborators

Summary
Background The Valsalva manoeuvre is an internationally recommended treatment for supraventricular tachycardia, 
but cardioversion is rare in practice (5–20%), necessitating the use of other treatments including adenosine, which 
patients often fi nd unpleasant. We assessed whether a postural modifi cation to the Valsalva manoeuvre could 
improve its eff ectiveness.

Methods We did a randomised controlled, parallel-group trial at emergency departments in England. We randomly 
allocated adults presenting with supraventricular tachycardia (excluding atrial fi brillation and fl utter) in a 1:1 ratio to 
undergo a modifi ed Valsalva manoeuvre (done semi-recumbent with supine repositioning and passive leg raise 
immediately after the Valsalva strain), or a standard semi-recumbent Valsalva manoeuvre. A 40 mm Hg pressure, 15 s 
standardised strain was used in both groups. Randomisation, stratifi ed by centre, was done centrally and independently, 
with allocation with serially numbered, opaque, sealed, tamper-evident envelopes. Patients and treating clinicians 
were not masked to allocation. The primary outcome was return to sinus rhythm at 1 min after intervention, 
determined by the treating clinician and electrocardiogram and confi rmed by an investigator masked to treatment 
allocation. This study is registered with Current Controlled Trials (ISRCTN67937027).

Findings We enrolled 433 participants between Jan 11, 2013, and Dec 29, 2014. Excluding second attendance by 
fi ve participants, 214 participants in each group were included in the intention-to-treat analysis. 37 (17%) of 
214 participants assigned to standard Valsalva manoeuvre achieved sinus rhythm compared with 93 (43%) of 214 in 
the modifi ed Valsalva manoeuvre group (adjusted odds ratio 3·7 (95% CI 2·3–5·8; p<0·0001). We recorded no serious 
adverse events.

Interpretation In patients with supraventricular tachycardia, a modifi ed Valsalva manoeuvre with leg elevation and 
supine positioning at the end of the strain should be considered as a routine fi rst treatment, and can be taught 
to patients.

Funding National Institute for Health Research.

Copyright © Appelboam et al. Open Access article distributed under the terms of CC BY-ND-NC.

Introduction
The Valsalva manoeuvre is a safe and internationally 
recommended fi rst-line emergency treatment for 
supraventricular tachycardia, a common and ubiquitous 
group of cardiac arrhythmias.1–6 However, cardioversion 
is rarely successful in clinical practice (5–20%),7–9 and 
patients who remain in supraventricular tachycardia are 
usually treated with intravenous adenosine. Adenosine 
causes transient asystole and is associated with 
substantial side-eff ects: many patients report a sense of 
impending doom or feel that they are about to die and 
fi nd this very unpleasant and frightening.10,11

Modifi cations to increase relaxation phase venous 
return and vagal stimulation, including supine 
positioning with leg elevation immediately after the 
Valsalva strain (the modifi ed Valsalva manoeuvre), might 
improve the Valsalva manoeuvre’s eff ectiveness,12–18 but 
have not been assessed in controlled trials with patients 

presenting with acute supraventricular tachycardia.19 An 
improvement in the success rate of the Valsalva 
manoeuvre with a simple, safe, and cost-free modifi cation 
to patient positioning during the manoeuvre would be an 
important fi nding, with benefi ts for patients and 
health-care providers worldwide, including regions with 
few health-care resources.18

We did a randomised controlled trial (REVERT) to 
assess whether a modifi ed Valsalva manoeuvre is more 
eff ective than a standard Valsalva manoeuvre at restoring 
sinus rhythm in patients presenting to hospital with 
supraventricular tachycardia.

Methods
Study design and participants
We did this pragmatic, randomised, multicentre parallel 
group trial in ten emergency departments (two teaching 
hospitals, eight district general hospitals) in southwest 
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What did they find?

• 17% reverted with standard valsalva
– ?higher than in our dept
– Most likely correct technique

• 43% reverted with modified valsalva
• Use of Adenosine:

– Standard Valsalva Arm: 148/214 (69%)
– Modified Valsalva Arm: 108/214 (50%)
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• High Risk Factors
– Chest pain >10 mins
– Age >65 yrs
– Hypotension, Sweating, Cool peripheries
– Previous MI, Diabetes, Kidney Disease

• No routine use of oxygen
– SOB, Hypoxia <94%, Shocked

Acute Coronary Syndromes
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• Aspirin may be given by dispatchers or 
bystanders provided true allergy or a bleeding 
disorder can be excluded (ARC)

• GTN is not a reliable indicator of ACS
– Give patients own GTN
– Advise attend ED

• Call ambulance for transport 

Acute Coronary Syndromes
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• Most chest pain in kids does not signify 
significant underlying pathology

• However all cases should be investigated 
further

• In suspected cases of ACS – arrange transport 
to hospital via ambulance

Take Home Messages
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