
ARRHYTHMIAS IN THE DOG 
 10,000 hours to become an expert, but only 20 hours to be proficient 

Dave Dickson
RCVS Recognised Specialist in Cardiology
HeartVets 



IT TAKES 10,000 HOURS TO 
BECOME AN EXPERT IN 

SOMETHING 
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IT TAKES 10,000 HOURS TO 
BECOME AN EXPERT IN 

SOMETHING 

BUT YOU DON’T NEED TO BE AN EXPERT. 



FORGET THE 10,000 HOURS THING

A LITTLE PRACTICE GOES A LONG WAY

Josh Kaufman, TedX



KEY POINTS

EASY HARDER HARDEST 

Know how to 
record an ECG

Know when to 
record an ECG

Be able to 
interpret ECGs 

properly



WHY ARE ECGs SO HARD?



1887 1896 1953

THE EARLY DAYS



WHY ARE ECGs SO HARD?



EVERYTHING YOU DON’T DO 
ALL THE TIME IS HARD 



WHY ARE ECGs SO HARD?



SO LETS CHANGE THE 
PROBLEM

Stop worrying about knowing how to interpret all ECGs 

Focus on three things to get better at:


The rest you can ask for help on. 

Know how to 
record an ECG

Know when to 
record an ECG

Follow a few 
key rules



WHAT IS AN ECG? 

WE NEED TO UNDERSTAND A BIT 
OF ANATOMY AND PHYSIOLOGY



Coordinated contraction

Atria contract

Short pause

Ventricles contract



Right ventricle

Left atrium
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THE ECG WAVEFORM



P wave: Atrial depolarisation


QRS complex: Ventricular depolarisation


T wave: Ventricular repolarisation

Combined, this forms the sinus complex

THE ECG (SINUS) WAVEFORM



HOW TO RECORD AN ECG

An ECG is an electrical depiction of the change in cell (tissue) polarity during the cardiac cycle


The heart is a pump and in order to function, it needs to pump in a certain order to make sure 
blood flows in the right direction, at the right time, at the right speed. 



RECORDING AN ECG

This gives us 3 (or actually 6) angles to look at the direction of travel. 

Red to Right, Left to Lellow, Green Back Left, 

Black Back Right



MOVEMENT ARTEFACT 

Muscle tremor Clean baseline



MOVEMENT ARTEFACT 



ECG RULE NUMBER ONE

Keep the patient as still and relaxed as possible 


Attach the electrodes to loose skin, somewhere well tolerated 


Right lateral is preferable, but if the patient is happier in another position, record the ECG there


Minimise artefact by minimising patient movement 



ECG RULE NUMBER TWO 
Record more than one lead (if you can) - do not rely on single channel ECGs 

Make sure if you see something, you can see it on all the leads not just one 



IT’S ALWAYS BETTER TO 
RECORD MORE THAN ONE LEAD



ECG Report
HeartVets

Type: Rest ECG Date: 11/02/2020 13:03:49 Duration: 00:02:00
Patient name: Jake
ID:
Email:
Phone Number:
Sex: Unknown
Age: Unknown

Weight: 0.0 kg
History
Medications:
Code-procedure

Species: Other
Breed:
Owner: Winstanley
Spayed/Neutered No

 

diagnostics@heartvets.co.uk , 0800 999 4333

13:04:07  50 mm/second  10 mm/mV

13:04:05  25 mm/second  10 mm/mV
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IT’S ALWAYS BETTER TO 
RECORD MORE THAN ONE LEAD



ECG RULE NUMBER THREE
Record lots of ECG



Dr. Mark Patteson



ECG RULE 3
Record lots of ECG


A 2-minute ECG represents a tiny fraction of the day 


Record for longer - 24h or even 48h (or longer) if possible 



THE ECG RULES SO FAR 

Rule 1: Movement to Minimum: patient relaxed, electrodes comfortable, patient still 


Rule 2: As many leads as possible: record more than one lead (3 absolute minimum)


Rule 3: Some is good; more is better:  record plenty of trace



WHEN TO RECORD AN ECG



Record an ECG if:  

a) You hear or see something abnormal

b) The heart rate is too fast or too slow

c) The patient is collapsing

d) As part of a detailed cardiac investigation 

ECG RULE 4



I’VE RECORDED A DIAGNOSTIC ECG

WHAT NOW??! 



UNDERSTANDING WHY ARRHYTHMIAS 
OCCUR IS HARDEST OF ALL 

Arrhythmia? 
Think heart 
disease first



COMMON THINGS ARE COMMON 

COMMON CARDIAC CHANGES CAUSE COMMON EGG CHANGES  

COMMON SYSTEMIC ILLNESSES CAUSE ECG CHANGES 

SOME BREEDS GET SPECIFIC ARRHYTHMIAS 



COMMON THINGS ARE COMMON



A BIG LEFT ATRIUM CAUSES AF



COMMON THINGS ARE COMMON



11yo Min Schnauzer, 
collapsing



11yo Min Schnauzer, 
collapsing

SVT & Sinus arrest AV blocks 12s pause



IF YOU HEAR AN ARRHYTHMIA WHAT NOW? 



IF YOU DIAGNOSE AN 
ARRHYTHMIA WHAT NOW? 

Take a history

Image the heart

Run the bloods



RULE NUMBER 5 

Don’t try to treat the ECG in isolation 


Changes on an ECG happen for a reason


Most often, it’s significant cardiac or systemic disease


So go look for them 



SOME CASE EXAMPLES 



9yo FN Border collie

• 3 weeks prior gone off food,  

• Normally very active, now slowing down and really struggling.  

• Coat gone poor.  

• Weight loss in last 2w.  

• Bloods at RVS found mild incr in renal enz. Nothing on ultrasound of abdomen 

• Several episodes of ataxia/partial collapse  

• Was vomiting but this has stopped.  

• Some D+



9yo FN Border collie

K+ 8.5



9yo FN Border collie

Sinus rhythm with first and occasional second-degree AV block 

Addison’s confirmed on ACTH stimulation


Treatment for HypoA successful



9 YEAR-OLD LABRADOR 



VASO-VAGAL SYNCOPE



VASO-VAGAL SYNCOPE



VASO-VAGAL SYNCOPE

Echo - UNR

Bloods - UNR

BP - 130mmHg

Neuro - normal

Time

Pimobendan

Theophylline



ATRIAL FIBRILLATION:  
MONITORING DURING TREATMENT

180bpm

160bpm

112bpm

Digoxin

Digoxin & Diltiazem



JACK
• 6yo MN Boxer “Jack”

• No clinical signs, vaccine consult 

• G2/6 holosystolic ejection murmur, otherwise NAD 

• Occasional arrhythmia

• HR 120bpm

• Family history of SCD



Structurally normal echo (physiologic murmur)

JACK



JACK



HOLTER TO GUIDE 
TREATMENT DECISIONS

Day 1 Day 21 Day 42

Sotalol 2mg/kg BID
Sotalol 2mg/kg BID 

+ 
Mexiletine 5mg/kg TID



• 6yo MN Boxer “Jack”

• No clinical signs, vaccine consult 

• G2/6 holosystolic ejection murmur, otherwise NAD 

• Occasional arrhythmia

• HR 120bpm

• Family history of SCD

JACK



SCOOBY

12yo MN WHWT


Multiple episodes of syncope/ presyncope


ECG – sinus rhythm, intermittent junctional rhythm and sinus pauses, HR 48bpm 



SCOOBY



Sick sinus syndrome (bradycardia) – typically elderly patients

SCOOBY



SCOOBY



YES, ECGs ARE HARD

BUT REALLY ALL YOU NEED TO KNOW IS 
HOW AND WHEN TO RECORD THEM



RECAP THE RULES

Rule 1: Movement to Minimum: patient relaxed, electrodes comfortable, patient still 


Rule 2: As many leads as possible: record more than one lead (3 absolute minimum)


Rule 3: Some is good; more is better: record plenty of trace


Rule 4: Record an ECG if:  

a) You hear or see something abnormal

b) The heart rate is too fast or too slow

c) The patient is collapsing

d) As part of a detailed cardiac investigation 


Rule 5: Don’t try to treat the ECG in isolation - look for an underlying cause and treat that 
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IT TAKES 10,000 HOURS TO BECOME AN 
EXPERT IN SOMETHING 

BUT YOU DON’T NEED TO BE AN EXPERT. 

YOU JUST NEED TO DO MORE ECGs



WE ARE HERE TO HELP



Thank you for listening 

dave@heartvets.co.uk

mailto:dave@heartvets.co.uk

