Anesthesia in cats with HCM

In other words

What HCM does to a heart

What anesthetics do to a heart
(and to a heart with HCM)

How do | prepare for this case
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Feline Hypertrophic
Cardiomyopathy:

What (little) | know about HCM A" Update

Jansthan 4. Abbces, b Vet €3n NA 201040

Genetic basis

Frequent finding in cats — Most common myocardial dz diagnosed in cats
Mean age at diagnosis is 6 years

Many asymptomatic at presentation (30%-50%)

Heterogeneous disease: have some long survival, some develop CHF or
thromboembolism, some die suddenly

Some but not all cats with HCM have a murmur (1/3 in one study)
Many will develop LVOTO (SAM)
Few cases of LVOTO without hypertrophy

Feline Hypertrophic
Cardiomyopathy:
An Update

Pathophysiology of HCM

tanathan A, Abkod, b Vet Cir NA 2010740

Generally accepted as diastolic dysfunction

Delayed ventricular relaxation and diminished compliance
Higher filling pressures at low to normal volumes
Pulmonary congestion or edema

Atrial enlargement

Feline Hypertrophic
Cardiomyopathy:
An Update

Pathophysiology of HCM

tanathan A, Abkod, b Vet Cir NA 2010740

Global systolic function is commonly normal or hyperdynamic

LVOTO (or SAM) is a common, complex, associated phenomenon
Results from systolic motion of valve leaflets towards septum

It is dynamic, as opposed to anatomical (fixed) obstructions (stenosis)
This is important, as the magnitude of LVOTO may be manipulated
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Myocardial destruction MV displaced
Dynamic LVOT

obstruction

Normal HCM

ACVIM.org

LVOTO

Normal Hom

Displaced valve leaflets cause mechanical obstruction
The cause is probably multifactorial

Venturi effect initially proposed
Drag forces proposed more recently
Abnormal geometry + chordal laxity

LVOTO

Normal Hom

SAM impedes LV outflow and increases wall tension

Myocardial perfusion abnormalities have been described
with SAM

Narrow coronary arteries

Mitral valve regurgitation also observed
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HCM summary

Poor relaxation (lower filling volume and higher filling pressures)
Reduced ventricular preload

Systolic function normal or hyperdynamic

SAM

Others

Arrhythmias

Thrombi

Possibly reduced perfusion

Cornell Feline Health Center
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Anesthesia and
hemodynamics

General anesthetics

Inhalational agents are potent vasodilators
Reduce afterload, reflexive tachycardia

This also applies to propofol or alfaxalone
(although they are less vasodilatory)

Does not apply to ketamine (but may cause
tachycardia too)
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Arterial hypotension is a real and expected
possibility during anesthesia

You should operate under the assumption that
the cat will become hypotensive during GA

Consequences of hypotension on HCM

Decreased afterload - Could exacerbate SAM

Hypotension (especially diastolic) further compromises myocardial perfusion

Myocardial oxygenation depends on perfusion and CaO,; most O, is
extracted and no reserve

Reflexive tachycardia reduces ventricular filling (already low)

Vasodilation may also reduce venous return

Consequences of hypotension on HCM — Anesthesia induction
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Ketamine

Does not vasodilate
Increases HR, contractility, and CO
Can result in tachyarrhythmias

All of the above is predicated on increasing
sympathetic tone

What could prevent that?
Other drugs

Treatment of
hypotension during GA

| keep fluid therapy to minimum (2-5 mL/k/hour).

Hypotension may come from different sources:
Low afterload - very common with GA

Tachycardia — low filling volume
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Vasopressors vs inotropics

Inotropics (dopamine, dobutamine)

Both increase contractility and could (potentially) worsen SAM
Likely to increase HR and consume more O,
Dobutamine can reduce afterload

Vasopressors (phenylephrine)

Increases the afterload improves BP, reduces HR
And possibly reduces the impact of SAM
At the expense of CO
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Sedation

(by itself, or as pre-anesthetic)

Dexmedetomidine

Increases afterload (may reduce SAM)

Increases blood pressure (increase in diastolic may help with
myocardial perfusion)

Decreases HR (better filling, less tachyarrhythmias) (-

It’s reversible. And analgesic. And not controlled

Soands pretty good f
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Doppler echocardiographic effects
of medetomidine on dynamic left ventricular
outflow tract obstruction in cats
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Dexmedetomidine is not forbidden (in fact, we use it often)

What could go arong?
Bradyarrhythmias (sinus b, AV block, AIVR)

Reversal (likely safe if only sedation, different if under GA)
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To treat or not treat
(bradyarrhytmyas)?

I do not if BP is acceptable — risk of tachycardia and
hypertension

| have developed a tolerance to low HR and benign blocks —
this took time

Low HR, blocks, and AIVR that affect BP are treated by
increasing the HR:

reduce anesthetics
reduce opioids
atropine

Effects of intramuscular sedation
with alfaxalone and butorphanol on

Sedation

in healthy cats

. = Thibault Ribas'=, lsabelle Bublot!, Stéphane Junot',
Dexmedetomidine + opioid Hugues Beaufrére’. Benoit Rannou'. Pauline Gagniére'.
Jean Luc Cadore' and Romain Pariaut:

Dexmedetomidine + alfaxalone Abstr
(meaner cats) <

Alfaxalone + opioid

| avoid ketamine but know a guy
(who knows a guy) who uses it
for HCM cats
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Planning GA

Exam, history, and echo (I walk to cardio to discuss)

If cat is receiving medication (typically a beta-blocker), | do not
discontinue it (except ACEi)

Discuss increased risks of negative events with owner

| always preoxygenate

Materials, drugs, and emergency drugs ready
Machine checked

(all of that before I give a sedative)

Summary of anesthetic management

I try to

Avoid excessive anesthetic doses (inhalational and propofol)
Avoid tachycardia

Avoid substantial drops in afterload (vasodilation)

| favor vasopressors and low heart rates

>

| follow GA from the sedation we already
discussed

And no matter what the cardiac problem is,
the basics of anesthesia are always applied

Airway. Monitoring. Equipment. Contingency | ¥
plans

Don’t get tunnel vision and forget the rest
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Typical anesthetic plan
(for me)

Sedation: opioid + dexmedetomidine, o alfaxolone
Induction: propofol, or alfaxolone

Maintenance: inhalant + opioid or
dexmedetomidine infusion (if long sx expected)

Local anesthesia: yes, except epidural anesthesia
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