Haenin




LIBIN

CARDIOVASCULAR
INSTITUTE of iverta

UNIVERSITY OF

CALGARY




LIBIN

B8 5 B8
CARDIOVASCULAR Mg
INSTITUTE o aiterta

UNIVERSITY OF

CALGARY

o atients
care

| ations and their
ma nagemen —— e

.



LIBIN
st UNIERSIT OF
CALGARY

| No, 1 DID IT. I'M THE ONE WHO CUT THE WIRE.
ACTUALLY, T CUT THE LVAD WIRE.
FINE L CUT THE LVAD WIRE.

[ DIDN'TDO ANYTHING. I'M TOTALLY
INNOCENT.
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HEART FAILURE IS A GROWING EPIDEMIC
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LVAD PHYSIOLOGY

¢ CHF > neurohormonal activation > inc

catecholamines > LV remodeling

® LVAD > offloaded LV > decrease

neurohormones > improved perfusion

Left side battery
omitted for clarity

Exrernal
Battery
Pack

Vent Adapter &

||I i
XVE System Vent Filver

Controller
How patients connected to the HeartMate |, also known as

the XVE. Image courtesy of 5t. Jude Medical, Inc.
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Long-Term Use of a Left Ventricular Assist Device

for End-Stage Heart Failure
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INDICATIONS FOR LVAD IMPLANTATION

® Bridge to recovery

® Bridge to transplantation

® Bridge to candidacy

® Destination therapy
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Exhibit 4: Implants by Year by Device Strategy

Intermacs - Implants per Year by Device Strategy
Primary Prospective Implants: June 23, 2006 to March 31, 2017

[ Bridge to Transplant - Listed
[ Bridge to Candidacy

E Destination Therapy

E Bridge to Recovery

I Other




LIBIN

CARDIOVASCULAR
INSTITUTE oi atserta

it

IMPLANT DATE PERIOD

PATIENT F||;H..|E|:I|:_I{£E#T TIME OF 2012 - 2017
< 2010 2010 - 2013 (Jan-Mar) TOTAL

n Yo n Yo n Yo n Yo
1 Critical Cardiogenic Shock |B637 |29.2% | 1256 | 14.7% | 1469|164 % | 3362 | 171 %
2 Progressive Decline 925 (424 % | 3204 | 37.6% | 3042 | 340% | 7171 | 36.5 %
3 Stable but Inotrope
Dependent 334 (153 % | 2419|284 % | 3195 | 358 % | 5848 | 30.3 %
4 Resting Symptoms 197 | 9.0% 1217 | 14.2% [ 1022|114 % | 2436 | 124 %
5 Exertion Intolerant 42 | 19% | 246 | 28% | 137 | 15% | 425 | 21 %
6 Exertion Limited 23 1 1.0% | 110 | 12% | 34 | 03% | 167 | 0.B%
7 Advanced NYHA Class 3 19 | 0.8% | 55 | 0.6% 16 | 01% | 90 | 04%
Unspecified . : 4 0.0 % 7 00% | 11 0.0 %
TOTAL 21771100.0 % | 8511 |100.0 % | 8922 |100.0 % |19610)100.0 %
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Intermacs - Competing Outcomes for Continuous Flow LVADs (without RVAD implant at
time of LVAD operation)

Primary Prospective Implants: June 23, 2006 to March 31, 2017

Alive (device still in place)
Death (before transplant)
Transplant

Cause of Death
~——— Explanted (recovery)

Infection

RHF

Meurological Yewabigial
Device Malfunction

MSOF e
Iefecilan

Cumulative Hazard

Dureice MaHenction
BHF

Proportion of Patients

B W 24 a0 M 42 a4 51 &0 68 [72

Months post imglant

Figure 7 Cumulative hazard function for major causes/modes
54 60 of death. LVAD, left ventricular assist device: BiVAD, hiven-
Months after Device Implant tricular assist device; RHF, right heart failure; MSOF, multiple

Intermécs system organ failure.
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The Journal of Thoracic and Cardiovascular Surgery 2017 154, 850-852DOI: (10.1016/j.jtcvs.2017.04.033)
ELSEVIER
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Flow

Power

Speed

.’ Pulsq’rili’ry index (Pl):

r contraction. 5.0

< Improved

/ ® Low Pl with hypovolemlq or m|n|mol ncmve cqrdlac function
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Flow Estimate

Speed (RPM) Power (W) Pulsatility

(L/min)

flow/time

HeartWare waveformpulsatility

2500 - 2900
of 2-4 L/min from
peak to trough

4-6
HeartMate Il 8600 — 9800

HeartMate 1 5000 - 6000
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® Can hqve p at

( ® Increased incidence in Gl bleeds
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* 35% |mp|an’rd ble ¢

( ® 2.5-10% intracranial hemorrhage (Drews et al 2003)
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The horrifying mom'e'nt!wh:e'n you '

arellooking for an attending but then
ularejan‘attending.

you reahzewﬁ

‘“..

So}you lookifor.a smarter
attendlng Someone successfully
attending. The Attendier
Attending.
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® Rewew nost

(f ® Look at controller for mfo re: flow, speed power and Pl
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* Preoperative

o Multidisciplinary team identified (primary surgical and anesthesia teams, cardiac surgery, heart
failure cardiologist, VAD personnel)

o Preoperative medical optimization when possible or necessary
o Physical examination focused on the sequelae of heart failure

o Baseline EKG, echocardiogram, and laboratory values

o Manage pacemaker/AICD settings when indicated

o Hold, bridge, or reverse anticoagulation when indicated
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SUMMARY: INTRA-OPERATIVE (ROBERTS 201 5) (

» Intraoperative

o Standard ASA monitors

o Cerebral tissue oxygenation, processed EEG, arterial line with ultrasound guidance, central venous
catheter if fluid shifts are expected, PA catheter only if severe pulmonary hypertension, TEE available

o Monitor VAD control console

o External defibrillator pads in place

o Optimize preload, support RV function, avoid increased in afterload

o Gradual peritoneal insufflations and position changes
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Response of Rotary Blood Pumps to
Changes in Preload and Afterload at a
Fixed Speed Setting Are Unphysiological
When Compared With the Natural Heart
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*fiRobert F. Salamonsen, #David . Mason,
and §Peter J. Ayre
*Depariment of Epidemiology and Preventive
Medicine, Monash University; fDepartment of
Intensive Care Alfred Hospital, Melbourne;
FDepartment of Surgery, Monash University,
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N High Power Pump thrombus Anticoagulation
@

Low Power Device Issue Check batteries,
power source
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Recovered LV function Wean VAD
support or inotrope

Worsening function Increase speed,

add inotropes
Hypovolemia Fluid trial
Excess pump speed Lower pump speed
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-~ |High Flow Vasodilation (ie sepsis) Administer
vasopressors, tx

sepsis
Low Flow™ Hypovolemia, RV Fluid trial, RV
failure, HTN, support, wean

arrhythmias vasopressor, tx
; HTN
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(f ® Failure to wecm/need for ’rrqcheos’romy
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®* No independen’r'_:' iations between cardiac and non-cardiac anesthesiologists for
/ low risk cases (Brown et al 201 8)
@
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Table I. Anesthesiclogist Recommendations for YAD-
Supported Patients.

MNoncardiac Anesthesiologist Cardiac Anesthesiologist
Appropriate Recommended

The VAD-supported patient:  The VAD-supported patient:
e |s not on pharmacological e Is on pharmacological

support support
e |s without “major” ¢ Has “major”
comorbidities comorbidities or
membrane oxygenator
e |s undergoing a routine ¢ |s undergoing “major”
“minor” procedure (eg, procedures (predicted
endoscopies, tracheostomy, large fluid shifts,
CT scan) predictable significant

hemedynamic changes)
e There is availability of a
knowledgeable consultant as
needed
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e Feld es or mechanical circulatory
ol 32 (2), 157-187

suppor: xecutiv
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Anesth. 2015; 29:898-900

UNIVERSITY OF

CALGARY



https://doi.org/10.1053/j.jvca.2018.02.020

LIBIN

CARDIOVASCULAR
INSTITUTE of iverta

UNIVERSITY OF

CALGARY

nal of

15.15:185
ti nts Who Are Not
® Slininger et al. |

. cular assist devices undergoing
noncardiac surgery. J Cardiott

r



[EB| 5 B8
gggggggggggggg W@‘
INSTITUTE ot aiverta

UNIVERSITY OF

CALGARY




	Anesthesia for Patients on LVAD for non-cardiac surgery
	Disclosures
	Objectives
	Left ventricular assist devices (LVAD)
	Case - elective
	Case - emergent
	Heart failure
	Heart Failure
	Heart failure
	LVAD physiology
	Rematch trial: Lvad vs medical therapy
	Indications for lvad implantation
	Patients receiving VADs
	LVAD outcomes
	Lvads
	LVAD devices
	Heartmate II 
	Heartware (HVAD)
	Heartmate III
	HVAD (right) and HeartMAte III (left)
	Slide Number 21
	Characteristics of LVADS
	VAD PARAMETERS
	VAD parameters
	Characteristics of LVADS - coagulopathy
	Common non-cardiac surgical procedures
	So your next patient has an lvad
	Patient assessment
	Patient assessment
	Lvad on EChocardiography
	ANticoagulation
	Anesthetic considerations
	Anesthetic Goals
	Summary: Pre-operative (Roberts 2015)
	Summary: Intra-operative (Roberts 2015)
	Anesthetic Goals - hemodynamics
	Troubleshooting
	Troubleshooting
	Troubleshooting
	Special considerations:
	Post-operative
	Complications – immediate post-insertion
	Complications post non-cardiac surgery
	Cardiac vs non-cardiac Anesthesiologist?
	Case
	case
	Questions?
	References
	References
	Cost effectiveness – destination therapy

