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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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FORGET THE 10,000 HOURS THING

TTTTTTTTT
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Josh Kaufman, TedX

A LITTLE PRACTICE GOES A LONG WAY
Y@ Hoartlols



KEY POINTS

Be able to
interpret ECGs

properly

Know how to Know when to
record an ECG record an ECG




WHY ARE ECGs SO HARD?



THE EARLY DAYS
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WHY ARE ECGs SO HARD?

Electrical System of the Heart
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EVERYTHING YOU DON’T DO
ALL THE TIME IS HARD




WHY ARE ECGs SO HARD?
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SO LETS CHANGE THE
PROBLEM

Stop worrying about knowing how to interpret all ECGs

Focus on three things to get better at:

Follow a few
key rules

Know how to Know when to

record an ECG record an ECG

The rest you can ask for help on.




WHAT IS AN ECG?

WE NEED TO UNDERSTAND A BIT
OF ANATOMY AND PHYSIOLOGY

Hoartlfete



Coordinated contraction

Atria contract

'

Short pause

'

Ventricles contract
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Left atrium

Right atrium

Left ventricle

Right ventricle Interventricular septum
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THE ECG WAVEFORM
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THE ECG (SINUS) WAVEFORM

P wave: Atrial depolarisation
T QRS complex: Ventricular depolarisation

0 T wave: Ventricular repolarisation

Combined, this forms the sinus complex

Hoartlfete



HOW TO RECORD AN ECG

442 | 726 11 | | 60 | 82 1 4201

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.
.‘ [
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RECORDING AN ECG

| Re d to R|ght , Green Back Left,
N Black Back Right

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

@ /oartlete



MOVEMENT ARTEFACT

\./\'\,-/**-"

iGrnmomenaaE

i e i

f ‘ f\ \ I |\
l‘ 'l| | | ‘{\| }l fl f \ : (\
i | g P AV |\ SR 2 G R PG | SR 7, | G S AP Vg e B |V

aVL

‘,\f\‘\../“”\f\\ f\—f\ S \,-\jf\f'»f""\_/'r\f_,pfﬁ\,f’\/““

avF

f "‘l | ‘
_ﬁ'\ | : |A|. : jt , f\ ﬁl 0‘\

\ | AN A . J l ™ \ \ s \
AN AN\ ~" L\f—wv*’—’“ — i e

R ""‘\ \
.\'l S \\ ‘-r\\'

Muscle tremor Clean baseline

Hoartlfete



. ¥ . .
} } { | |
] | | EETH
{ } 4 } } { 4 { {
! ! } } | i ——
} ! i ! * i | SBBEn
{ ' $ { | SRSE-
" — : + '8 B8 I SUSIRSREES | ) SEESS 81 dodd - s S :
| ) t { l} } 1 +—-t t
| ! ' 1 L 1 ’ * ) '
| | | | { | \ | ' } ’ + 4
| | { { -t 4 < freeet $ : $ 4
| 4 $ | ' } 1} .y ’ } }
| 3 >- s B8 + . | SHOHE SIS S - + ——— + :
| + + - i RB DS + - - + il : | FEAESEES B4 .
| | ! { | | |
: EESS SESSE INSSE SESSS NS ST ESE SENS SES S SHESSSDRSE SES TS SPUY TSNS SRS S -
| ' ] |
| | | | |
| { | | | }
| } { —ttd

R ;
"
: GUQUERZ23E
| !
| |
| | |
SR ESSsERRRAn
! } |
3 } } 4
t 1 4
! 1 1
. —
! !
' | |
. ' |
4 | |
: } : :
} $ —
| $ :
! ' " 4
! r
' ) } $
: | ! + -t
: | } 1 18
| $ —t
4
il
poreeay 4
H
| |
} i
} i
' SOUSE EENET SESA
M
|
\ |
} 2 4
1 1 4
- ! ! ok
! : 4 —1
bt “ ——
] |
! ! | ! } !
|
trrrTl ‘ 1S SRESS SSSES G884 |
| |
: | ! | |
: { | {
: { ! {
: —t—t Mt
t “ | |
i | _ | |
+ ISS EESSLASEES SELEL SEERS SRRAR SR 54 1
1 - ' ' ! ' 1
$ : ' } 4 : { |
| | } ! : } } 4
B ] } §
| | '
| |
| |
—— ) SUDOT DI |
$ |
: }
| |
| |
oo 4 ——
! !
i { :
g £: . : $
i 4 ! : :
o o —
} -t e
| | ‘ ’
W Rd B 4 4
} |
! !
|
: |
! 1 |
| W .
} : :
v 3355 1331
: }
!
: '
A v N VDN YW S
! }
$ ‘
- . R e SR I
ETI ITTTW TTTIA
I
|
|
|
’ ] - | o
F
3 w 8 : 3
| , ,
4 :
| i i
| 3 !
‘ - ] * |
} 3 3 : |
- brr e - DR R —— e
| ' 4
| ]
|
| |
P ptetetepepapber ) ST SENES SESNS SEee. - -
! s M
| - ”
| |
ESSSRE8E3 SUA  SE8E4 BEb i sanar ! +
$ : : :
| { {
oiied . e et : fsaons :
: : : & { { 4 : 4
- + + > | | | —t— I EBEES b > |
! ! |
w _ | | | |
e Sl  BE R + e  SERES SHESY SRS SHEES NS SNIDe ot = e - - .
e 1 1 m | 1 1 1 1 1 ' | o
3 4 4 + ) * : + | | |




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

@ Hoartlfots



ECG RULE NUMBER TWO

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

} 4. ﬁ ﬂl n '\ M ’ ,\|
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Make sure if you see something, you can see it on all the leads not just one
.‘ [
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IT’'S ALWAYS BETTER TO
RECORD MORE THAN ONE LEAD

Hoartlfete



IT’'S ALWAYS BETTER TO
RECORD MORE THAN ONE LEAD
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ECG RULE NUMBER THREE

Record lots of ECG

Hoartlfots



“Trying to diagnose an mterrmttent | _
like trying to catch a fish bfswmmmg inthe
your amrms open wide" -

‘-
~ -

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
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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

@ Hoartlfots



WHEN TO RECORD AN ECG
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ECG 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

Hoartlfete
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UNDERSTANDING WHY ARRHYTHMIAS
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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

@ Hoartlfots



COMMON THINGS ARE COMMON

EDV(Teich)

ESV(Teich) 175 ml
EF(Teich) 30 Yt
SV(Teich) 76 ml
U4LFS 15 9




| Ao Diam 2.1 am
LA Diem 5.3 am
LA/Ao 2.46

A BIG LEFT ATRIUM CAUSES AF




1 Ao Diam 1.8 ¢cm
LA Diam 5.2 ¢m

LA/Ao

2.85

,\J Sy

COMMON THINGS ARE COMMON
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ng




Fri 24, 17:08:13 SVT 97 beats 199 bpm 10s avg min HR 104 BPM
I,l 1|'-.J lW“‘w\MJLJ\\J NA W ]‘.\ ——d IWLLJ J Lw"‘l M‘\vi\wv“‘l‘wvj L/VJ\WL

bbb L LU L]
s

¥ 18:21.34 Juncticnal iythm 11,193 (Endire event) 1 mir

I | J I
r:l L'\o L\[— L\f —

5 P .

g Ly Ly *L. L JN—L e
fEjaRs il

u
»

SVT & Sinus arrest

% s v ¥ ¥ o 6 v
n LA—H \aud ‘\J\M—Lﬂ \,J—_AJ\ »wa JM JV L

L b il
:zs ae“?zzs :13'1“’.. : ' =X el dlies = ":q = ’?r"‘ :.

n J|L HJ L mJLVJLJW‘r__A e R,J'LWJ kw——«l"» M

SONERY

11yo Min Schnauzer,

collapsing

\ \*JR»JLJ\J " M«h =

—

1 AV blogk - contnued

lk\’-L it\.-A—-

A \JWJLA——A—JLM Rr"J Ul o
BT

— —

S0 W1 A 51 01 AR

4/‘4"4’” —w—v*/\**f‘*lr’k%-

—

Sat 26, 08:23:33 2:1 and 3:1 AV block - contnued 25 mmis (Scale: 1:1)

n —J»AJL i) k—q—'—l‘ ~_A_JL/» LVAJLML_\_A__J u«L,J ekl o

N JL L\NLA—M'L»J LHLH"\M.-—J—AJ ML,»JLM L

| 90 S0 W U W 9 9 BB 91 O VB0 G
N W W M W e “w ‘oW es b s 13 MR

AV blocks

n '-«I'L »JL» j = d‘Lv.J L.J LJ‘-»»J'V’J L’“J"‘*“J“Jmi'ulw
L L LL

26 mmds (Scale: 1:1)

'WJ‘LN.J'WJLW 0

LMJ'WLJLM—* L

”wq,w www bbby

L
 An

LHJ\' J waw LW‘LH.JL». ~

LA

H ) J 4 L,L/‘ " ‘wb '
- '/ s "VV b
v b el m liw h hm ) om )
3:1 AV blo contnued

b

12s pause

@ Hoartlots



IF YOU HEAR AN ARRHYTHMIA WHAT NOW?

@ Hoartlfots



IF YOU DIAGNOSE AN
ARRHYTHMIA WHAT NOW?

Take a history Run the bloods

Image the heart "“‘//aaft%ﬁs’



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

Hoartlfete



SOME CASE EXAMPLES
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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+

Old Hemp (ISDS 9)

Hoartlfete
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9yo FN Border collie




9 YEAR-OLD LABRADOR




VASO-VAGAL SYNCOPE

t18, 22:3L9:10 Paupe 11.37s (Middle of event) 1 min HR 83 BPM

N 1128 N 883 N 11370

—a “ a - e a4 s e 4 4 e 2 w— . - PEN - . PN ‘J--A-




-VAGAL SYNCOPE

Sal 18, 22.39.°5 Pause 11.37s (End of evenl) 1 min HR 83 BPM

25 mn/s (Scale. 1.1)
25 mmis (Scale: 1:1) lﬁ\\
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t 18, 22:3p:10 Paupe 11.37s (Middle of event) 1 min HR 83 BPM 5 mm/s (Scale: 1:2)
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VASO-VAGAL SYNCOPE

Echo - UNR Time x

' _ ' Bloods - UNR
P ) =) Pimobendan x
BP - 130mmHg

Neuro - normal Theophylline v



ATRIAL FIBRILLATION:
MONITORING DURING TREATMENT

Heart rate { 1 min avg }
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JACK

* oyo MN Boxer “dack”

* No clinical signs, vaccine consult

» (G2/6 holosystolic ejection murmur, otherwise NAD
* Occasional arrhythmia

* HR 120bpm

* Family history of SCD
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JACK

12/03/2014 13:23:29 12/03/2014 13:26:21

Structurally normal echo (physiologic murmur)
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Day 1

Ventricular Arrhythmias
vT 8,537, 19.2% of total beats (191 per 1000)
Longest 55 beats on Wed 25, 20:24:24
Max Rate 283 bpm on Wed 25, 20:32:21
V-Run/AIVR 2,585, 2.9% of total beats (29 per 1000)
Longest 6 beats on Tue 24, 18:43:07
Max Rate 269 bpm on Wed 25, 20:59:53
Couplet 3,861, 2.2% of total beats (21 per 1000)
Triplet 2,973, 2.5% of total beats (24 per 1000)

Single VE Events

18,249, 5.1% of lolal beats (51 per 1000)

HOLTER TO GUIDE
TREATMENT DECISIONS

Day 21 Day 42

Ventricular Arrhythmias Ventricular Arrhythmias )\ 4

VT 0, 0.0% of total beats (D per 1000) VT 0, 0.0% of total beats (0 per 1000)

Longest Longest

Max Rate Max Rate

V-Run/AIVR 4, 0.0% of total beats (0 per 1000) V-Run/AIVR 0, 0.0% of total beats (0 per 1000)

Longest 7 beats on Tue 17, 23:06:00 Longest

Max Rate 311 bpm on Tue 17, 15:53:42 Max Rate

Cauplet 5, 0.0% of total beats (0 per 1000) Couplet 1, 0.0% of total beats (0 per 1000)

Triplet 1, 0.0% of total beats (0 per 1000) Triplet 0, 0.0% of total beats (0 per 1000)

Single VE Events

1,309, 0.6% of total beats (6 per 1000) Single VE Events 49, 0.0% of total beats (0 per 1000)

Sotalol 2mg/kg BID

Sotalol 2mg/kg BID +

Mexiletine 5mg/kg TID



JACK

* oyo MN Boxer “dack”
* No clinical signs, vaccine consult

» (G2/6 holosystolic ejection murmur, otherwise NAD
* Occasional arrhythmia
* HR 120bpm

* Family history of SCD
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SCOOBY

12yo MN WHWT
Multiple episodes of syncope/ presyncope

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

____JL JL i& A/\ JJL AA J/L A A




s aanw

T

3e v geer

NI

o s
S : v

- . * o ms )

i i é ¥ R, Ao, T S RN | i

s e . . e lis : b Vi

7 g o A S od r

: : : g £ 3 §. 3 ; v Jrerg e edee

- 3 . T L T : : -
o o o3 ) 20" stk sl g o ' i3 4

- - - . - - - - . e M p4 .
2 3 : v o B epitieree s anas beerange o :

- 3 H : : $ 9

= 2 - . R LR TR TR e e
sie b P ‘2 :

-
.

"
"

: < : 3 s - LT
ST Pe R el e s 3 4 3 4
A SERSEPA T A X ‘ 3 S D :
: L
APPY ARt oo oo 404wt 40 1 gdbrem
s - SN D] 2ve PN . . - .
e st e e 0 greta et cates 2 : ]
i 1 et . " e -
s ar wanre a we e e e . * - » < . - .
] 3
- s » '3 s $ — od i '
- - . : - - . H . :
o od . s 1
s : = : -8 e [ Phimnst :
3  § > > o oy - - . 3
- f ¢oensinnlrieis
T P R rI ! ¢ ’
s g -4 wes . e s b . .
boge seady N e . : 1 i
3.3 "o ' Wi e 3 : 3
2 . - . o & .
e Bonbe " ¢ 3
- - v
e Dl ‘ T ' R ¢ :
2 s £ ——— - H t
. .
s ' :
wbonmonnse: - boeage d senanne -t
> 3

et

oG ane o) bua

LT

<

wrdmarafiis et e S et s s e

.- - 3 $ SEE L - u= i 4
- v ° e v Goreloer s oo B -ve el voan fur w g : : S <
s e R s A NI FON D 5 . o aolre
s a = s o3 : : H H 4 h
N RSty 3 > v X0y : . - 3 s X
W : e Y OEO7 R (S SNy R —
3k I v Bl v 1 1
radad o 158 e Aenand Sered fmes
s> 3 } ' Rt ' 2
. ¥ y S slyird ¢ T N
X Seaiorv e snsdon oo 3 2
i : S B0 3
4 A - H e e si g ; foee
= ¢ @~ : i i
PRS- . ‘ > < ’ 1.l 800 3
- - - - . d .. e e ée ® - - -
R R - & 3 g : 3 S
. s ' $ : = $ = $ 3 3
A ¢ P £ > > 3 3o 9 s -
3 3. : : -
B e R ‘ : 3 § : &
» 2 Pan e
ETRS R TEr ' > 2
a > 2 e b | aels e
RPN " ¢ : =
- : M :
B aBedadd. 4c8 daade0 i g =

: f -
. = 43t i e | 3 g i oi
> $ ¥ - ot ~ovoras o wd g
- - . - - - . . =e
| -¢ cod) an asanfe o
g 3 3 3. .8 33 : . o
LR ‘t ] T % =
- 3 : “a N
.- : : b d
> . T et b "wir s -
: ! . N . ) e
< 3 a. . + -
b 4 5 | -

"

S Maar i@ se M aasnar e .

b
:
$
searente e woeq <
3 3 e <o - i
. . : : : : ;
i 3 ! !
- e - : ;
3 e Uor R i e | $ ! 3
1 { L ’ aey s oate o =00 00 o] vens
R RO, SN SN R | : :
o sa el 4 ] -
. -~ . . — BT ol . e
'y "o L . q ’

Ced i @i B re e

f

s - O

. . . s ‘

< L e T T

St

O T

S T L CE T EEy PR PO

seedosastniod % -
x . L Y AL -
[IPT; o s 1 ooy N

veep

"

- . . '

$ . . T .
.- o e beres gos seasran e e R

3 3 t 3 3 ’ M
e vew wr bomagee R !
= 3 ¢ e . ‘

- 2 s 3 ) N .
PR LT e e agee N wle o 3
. . : . .

Vi

“

P SR 4eBese P seare aPoscnfecsd he o ages ) AP, S wine

T sadere Aoeere Teeand v den s enmmbe save vewrranie aa L q *
veo ‘e 3 ey . ver—Sewwe ¢ v .
TP TR F g s BN 70 SN T : $d - . FOVIRAA
B RN ¢ LB 58 PEA% L B Gebmnatid 73




I
‘“u u f l ‘JJJJJ-.LW@LI*JW»J,Mw«

LJ»J“A

Fr| 24 00: 00 Fri 24 12 00

SRR TR I ST, A ST W g e oy rwg e} MR IRIET L] H HEIR S RRETTELE S M e . e "o e i “we sdr o rgennd 18y Meg 0 B v tarebenn METR TR TRRRT . VY TN B het 0 o i 8 ’ H domperg o Doanlorl o vifange

Sick sinus syndrome (bradycardia) — typically elderly patients






YES, ECGs ARE HARD

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

Hoartlfete



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

@ Hoartlfots



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
'“//eaft%&f
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WE ARE HERE TO HELP
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Holter Monitoring ECG Services

Holter maonitoring

Holter monitoring allows us to monitor heart rate and rhythm away from the clinic, to
see haw the heart responds during exercise or sleep and monitor arrhythmia burden. We
work closely with carefully elected partners to bring the latest ECG technology and
apparel to our service. Dogs and cats can both now be comfortably monitored in the
stress-free environment of their own home,

Holter monitoring is an important tool in the following clinical scenarios:

* History of weakness, collapse or syncope (fainting)

* Assessing heart rate control in atrial hibrillation or conpestive heart failure

ldentifying frequency. severity and associated risk of arrhythmias detected in the clinic
Screening for arrhythmia in breeds at risk of cardiomyopathy .. Dobermans, Boxers, Great
Danes, Irish Welfhounds.

Screening for arrhythmia or myocardial hypoxia ('heart attack” risk) in cats with hypertrophic
cardiomyopathy (HCM).
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Case Reviews




At® ‘t%a/‘f%b‘f we

LOVE
HEARTS

Thank you for listening

dave @heartvets.co.uk @@@

www.heartvets.co.uk
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