Recognition & Therapy of Commo}

Arrhythmias
In Veterinary Emergency Patients
Steven Fox DVM
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5 BroadMechanisms/Categorias Consider
as a Causef Arrhythmias

A Drug/toxins

A Metabolic derangements

A Hypoxia

A Sepsis/inflammation/infection

A Autonomic (Respiratory, Gl, Primary
Cardiac Diseases, Neuro dz)

A Structural Cardiac Disease
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Interactions between arrhythmias and
the critical patient

A CV pathology and clinical situations
interact to cause or aggravate
arrhythmias

I Underlying causes of arrhythmias ma
Include CV or other abnormalities

i.Sald GUKSN)ILERE Aa St AYA
underlying cause

I Many causes can be ruled out based on

history, PE findings, baseline laboratory
testing , and other diagnostic tests
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Interactions between arrhythmias and
UKS ONRUGAOFE LI

A Correct identification of arrhythmia is only part of
puzzle
I Bradycardia vs. tachycardia
I Supraventricular vs. ventricular

I Lifethreatening vs. symptom aggravating vs. clinically
unimportant

I Effect on CO (syncope, exercise intolerance, heart failure)

I Electrically unstable rhythm

iLT GNBFOIYSYl R2SayQi
A Reconsider diagnosis
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Approach to Antiarrhythmic Therapy

A Complete resolution may be needed to avert death
I High rate VTach
I Atrial standstill 2° to hyperkalemia
I 3rd degree AV block with escape focus failure

A Control but not complete resolution needed to improve clinical
situation

I Decrease in frequency or repetitiveness of paroxysmal
tachycardia

I Treating to point of complete resolution may lead 3
more drug side effects
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Parameter Canine Feline

Heart Rate (beats per minute) Adults: 76160 160-240
Toy Breeds: up-to 180
Puppies: up to 220

Rhythm Normal sinus rhythm Normal sinus rhythm
Sinus-arrhythmia Sinus tachycardia
Wandering- atrial-pacemaker

Intervals (seconds)

P < 0.04 < 0.04
PR 0.06 to 0.13 0.05 to 0.09
QRS < 20 kg: < 0.05 < 0.04
> 20 kg: < 0.06
Giant breeds: <'0.065
QT 0.15 to 0.25 0.12 t0 0.18

Amplittdes (mV) inlead i

P <04 <0.2

R <20 kg:<2.5 < 0.9
>20kg:<3.0

MEA +40° to +100 -5°to +160°
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Effects of Common Electrolyte
Derangements on Cardiac Rhyth




o o To Do D>

Effects of Hyperkalemia on Cardiac
Conduction

>5.5 mEq; T waves larger and peaked

>6.5¢ decrease R amplitude, prolonged QRS aivliRtervals, I
segment depression

>7 ¢ decreased Rvave amplitude, increased\Wwave duration, prolonged
QRS, MR, and QT intervals

>8.5¢ P-wave disappears, atrial standstill

>10c¢ increased widening of QRS complex, ventricular flutter, fibrillation
and then asystole

“Peaked” T wave on
12-lead EKG (arrow)
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Diseases known to Cause Hyperkalemia

A DKA \
A Acute tumor lysis syndrome

Al RRAA2yQa RAA&SI &

A Renal failure e

A Urethral obstruction or ruptured bladder
A latrogenic

A Drugs (Ksparing diuretics, ACE inhibitors,
digitalis)
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Effects of Hypokalemia on Conduction

A <3.5mEq/L

A Non-sustained AV dissociation, modesflQ
Interval prolongation

A Alterations in Twave
A Prominent Uwaves
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Causes of Hypokalemia

A DKA

A Gl fluid loss
Renal failure
Hyperaldosteronism
Hyperthyroidism
K+- free fluid administration
nsulin/glucose containing fluids
Drugs (diuretics)

Do To Po Io Do I»
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Effects of Hypercalcemia on conduction

VETERINARY

MEDICINE
A > lng/ dl Causes of Hypercalcemia: GOSH DARN IT

A ST segment depressior § &messsetn ™ "

A Shortened QT interval

Spurious (laboratory error, lipemia, hemolysis)
Hyperparathyroidism

A Slowed conduction &V

block have beemoted

Drug related (thiazide diuretics, calcium-containing phosphate binders)
Addison’s disease (hypoadrenocorticismi

Renal failure (acute, chronic)

Nutritional (excess vitamin D, vitamin A, or calcium)

Idiopathic

Tumors

- —-Z 00T NOO
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Effects of Hypocalcemia on conduction

A <6.5mg/d
A Prolongs phase 2 action potential duration
A Q-T and ST prolongation

A Tachycardia, tall®aves, and Tvave
abnormalities have been reported
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Causes of hypocalcemia

A Hypoparathyroidism

A Puerperal tetany (ie.eclampsia)
A Acute pancreatitis

A Ethylene glycol toxicosis

A Renal failure

A Hypoalbuminemia

A Malabsorptive disease

A Phosphate enemas
A Lab error
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Sinus Arrhythmia

A Irregular ventricular rhythm which is of sinatrial origin. On the ECG, the
QRS to QRS interval varies and there is a P wave for every QRS complex

A Etiology:

I most cases of sinus arrhythmia are phasic and associated with
respiration

I the rate increases with inspiration and decreases with expiration
I associated with relatively slow rates

I the sinus arrhythmia of respiratory origin occukse to the influence
of vagal tone

I Individuals with respiratory disease tend to have augmented sighi
arrhythmia.
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Bradycardlc Arrhythmlas

SRR, (71 )
Ll RS0 me/see 142 ca/m | !t R O

A Sinusbradycardia
A Maybe associatedvith:
A Sedative®r anesthetic agents
A Anti-arrhythmicmeds (betablockers)
A Medicationsor conditions that alter electrolyte balance
A Usuallyselflimiting and resolves with removal of underlyingause

A If associated with clinical signs of weakness or known hypotension,
support HR until diagnosticeanbe pursued

A Atropineor glycopyrrolate
A IV catecholaminegdobutamine isoproterenol)
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Bradycardia with unknown cause

A Atropine response test
I Record lead Il
I Administer 0.04 mg/kg atropine IM
I Record lead Il 30 minutes later
I Positive result
A> or = to 50% increase in HR with normal conduction
ANo treatment but find a reason why

@AE I C AETCALLRIGHTRESERVED



Sinus Arrest
| SinusArmest |
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Please note: trace and grid have been reduced in size

N/A Irregular Before each QRS .12 to .20 <.12
identical. New
rhythm begins
after a pause.
he P to P interval
is disturbed.

A SA node fails to depolarize due to cessation of normal
automaticity (criteria involves a pause of more than -RR
Intervals)

I Causes. excessive vagal tone, SSS, hyperkalemia, very
pronounced sinusarrnythmia, trauma

I Treatment: treat underlying cause, atropine, pacemak
I Tx not required if asymptomatic

@AE I C AETCALLRIGHTRESERVED



Atrial Standstill (Atrial Systole)

A These are usually sinoventricular

I 1e Sinus rhythm is conducted to AV node w/o atrial depolarization
A Primary

I Atrial myopathies associated w/ severe rigitled CHF

I Ventricular pacing is indicated
A Secondary (more common)

I Hyperkalemia

A Immediate therapy warranted
- IV Saline

- NaHCO3

. Calcium Gluconate

1
1
1
T Insulin (followed by dextrose supplementation)

A Toxic
I Digitalis intoxication (rare)

@AE I C AETCALLRIGHTRESERVED



Atrial Standstill ECG
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Atrioventricular Blocks

A Most common cause of 1st (prolonged PR
interval) and 2nd degree (p wave w/ no QRS)
AV block

A High vagal tone or vagomimetic drugs
(digoxin)

A Treat underlying cause

A If symptomatic, treat as for sinus bradycardia

A If symptomatic and no response to
anticholinergics = pacemaker
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First degree AV block
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A ECG Findings:
i Prolonged PR interval .
i P wave for every QRS and QRS for every P wave.
A Etiology:
I This disorder igslue to prolonged conduction across the atrentricular node
I Associated with disorders that cause increase parasympathetic tone.
i May be normal.
i Drug therapy (digitalis, beta blocker, calcium channel blocker, procainamide, quinidine).
I Hyperkalemia.
A Consequences:
I causes no hemodynamic abnormality
A Treatment:
I none required
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7.,Second_degree AV, Block (I\/Iobltz 1)

EKG Flndlngs“”iim
T P wave that is not followed by a QRS complex
I QRS complex is usually of normal duration and morphology
I the PR interval progressively prolongs just prior to blocked beat
Etiology:

T due to failure of thesino-atrial impulse to propagate through thatrio-ventricular
node

I excessivaragaltone can cause this abnormality
I may be normal in some dogs
T drug therapy (digitalis)

Consequences:

T important to distinguish from second degree heart block of tivobitz type Il variety
which is potentially much more severe.

Treatment:
I none required /Atropine responsive
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Second degree AV Block (Mobitz 2)

A EKG Findings:
i P wave that is not followed by a QRS complex
I PR interval of constant duration

I may have multiple P waves that are not followed by QRS complexes (ie. 2:1, 3:1, 4:1,
etc. block)

A Etiology:

I due to failure of the sineatrial impulse to propagate through the His bundle or bundle
branches

I associated with organic disease of the His bundle or bundle branches. This may be in
the form of an ischemic area, scar, infection with necrosis, neoplasia or granuloma

A Consequences:

I evidence of reduced cardiac output may occur if the ventricular rate is substantially
reduced:

A dog with HR <40
A cat with HR <60
A Treatment:
I usually not responsive to atropine/glycopyrrolate
I unless the ventricular rate is slow, no treatment is required
I permanent pacemaker implantation
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| Second degree AV Block (Mobitz 2)
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A Mobitz Type 2 2nd degree Heart Block is considered an
important signal warning of the potential progression to 3rd
degree Heart Block which requires immediate treatment.

A Therefore it is important to distinguish between Mobitz Type 1
and Type 2 because Type 1 warrants no concern but Type 2
warrants continued monitoring to detect the onset of 3rd
degree Heart Block
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The resultant

To o o Do Do Do Do I

No P QRS relationship
The resultant ventricular activation is initiated from latent, subsidiary automatic pacemaker foci.

3rd degree AV Block

rhythm is referred to as an escape rhythm.

Associated w/ sudden death if escape focus fails

If the escape ventricular activation occurs from a high ventricular focus, the QRS morphology may
look relatively normal.Usually the QRS morphology tends however to be very abnorma

Anticholinergics ineffective, Catecholamines may help but necessitate monitoring d

Immediate pacing recommended

associated with organic disease of the His bundle or bundle branches.
I ischemic area, scar, infection with necrosis, neoplasia or granuloma

GrAETC
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A Block/delay along rightk His bundle

A P wave and PR normal

A QRS prolonged >0.08s

A Right axis deviation

A Broad, deep, slurred/notched S waves

A Tx not requiredc address any underlying disease
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L eft Bundle Branch Block
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Block/delay in left His bundle

Almost always associated with underlying heart disease

P and PR normal

QRS >0.08s

MEA normal (6€20)

Broad, slurred or notched R wave

Tx of BBB not required but workip to identify underlying dz
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Sinus arrest, bradycardia/tachycardia syndrome
with syncope $ick Sinus Syndrome

A Schnauzers, Westies, Cockers

A Periods of sinus arrest w/o development of an
escape rhythm for >-8 secs leads to neurologic
signs (staggering, syncope)

A Sinus arrest seldom leads to death but may severel
affect quality of life

A Shortterm therapy: same as sinus bradycardia
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Sick Sinus Rhythm
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Tachyarrhythmias
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Therapy for Tachyarrhythmias

AG51 yaISNRdzaySaaé¢ NBEIFOISR 02
A Supraventricular
I Narrow QRS w/ or w/o P waves

I Low risk of sudden death, High risk of clinical signs w/ hig
rate

A Ventricular
I Wide QRS w/o associated P waves
P WSLISOAUOABS £t/ Qa |0
I Variable risk of sudden death, Variable clinical g
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_Slnus Tachycardla.
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A Occurs when all criteria for sinus rhythm are met except for increased heart rate

A Causes:

I high sympathetic tone, fever, pain, hyperthyroidism, anemia, shock/hypotension,
heart failure, sympathomimetic drugs

A Treatment
I Rarely required
I Exceptiong cases of hyperthyroidism
I Treat underlying medical causas indicated once diagnosed

A Vagalmaneuver will help differentiate from pathologic SVT
I Ocularor carotid sinus pressure is applied while monitoring E&¢ng

i Sudderincreases in vagal tone will cause gradual slowing of sinus taghsesse
abruptly convert atrial tachycardia to sinus rhythm
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Supraventricular Tachycardia or Atrial
Tachycardia

A Extremely rapid HR (~300 BPM in dog or greater) may severs
decrease CO

A Vagal Maneuver may abruptly abolish the tachycardia, but
recurrence i1s common if no other method is used

A Medical therapy

A 1st choice: IV beta blockers (propranolol) or calcium channel
blockers (diltiazem)

A 2nd choice: Oral beta blockers (sotalol, atenolol, propanolol)
or calcium channel blockers (diltiazem)
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SVT ECG Tracing
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Chaotic, unorganized depolarization of atrial myocardium preventing effective

atrial contractions

A

A Probably one of, if not the most common and important arrhythmias in the dog

A Most cases are secondary to atrial enlargement & underlying cardiac dz

A lrregularly irregular heart rhythm, variable intensity of heart sounds, and variable
A

pulse quality

In general, dogs arachycardic

_Atrial
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A FIb
A 3 ECG hallmarks of A fib:

I Absence of identifiable P waves in all leads
I Normal QRS morphology
I QRST complexes occur in irregularly irregular pattern

A Assume there is underlying heart disease until proven otherwise

I May be associated with suddelecompensatiorof previously stable
CHF

I Therapeutic Goal: Control of ventricular response to HR
A Caution

I In severe heart failure, patient may be dependent amc HR to
support CO, therefore drugs used to slow rate should be titr,
effect
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Atrial Fibrillation ECG
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Atrial Flutter

Atrial Flutter

GG ¥

Leadll
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A Variant of A fib with undulating baseline {fvaves)
A Atrial rhythm ranges between 35800BPM
A Treatment as for A fib

A Rare in dogs and cats
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Ventricular Arrhythmias
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Ventricular premature beats
s Ceh et BER e St e e

A Assatiatedwrithigigfificantinflanmato iy stiueiyralxitoxic,
infiltiative, traumatic, oriisebeniadeadidiseaselscAdsorseen in
patients wiith GD\splemnicdz, hypetithyaitlisn seppsiananemia,
hypoxiiaaniccoagu opatihesdrugs(digoxin), anestheticsaand
catedihglaniees

A Abnonmal @RS merphstogysastibheyraiginatecsfrormskis
purkinje and llagkasPRvave

A  Cantheuurfforyinifocal multiform/multifocal, sustainedor

paroxysnal

(RAETC
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Ventricular Tachycardia
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