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HF after LVAD Implant 

LVAD use is increasing

• ~2% of HF patients have 
stage D disease1

• 3552 transplants in 2019

BUT complications are high

• 1-year readmission ~75%2

• Recurrent HF is common:
• Commonest causes:

• RV failure ~0.08-0.12 EPPY

• Pump thrombosis ~0.19-0.29 
EPPY

1 – Ammar et al. Circulation. 2007; 115:1563.
2 – Kirklin et al. J Heart Lung Transplant. 2017; 36:1080.



HF after LVAD Implant 

Burke and Givertz. Circulation. 2014;129:1161.



Outflow Cannula Obstruction

• Many case reports/series
• All VAD types affected

• Varying etiologies

• Varying treatment strategies

• Incidence not defined

• No consensus on treatment



The Emory Experience

• Single Center, retrospective

• Jan 2012 – Apr 2020
• N=286 LVADs

• N=18 with hemodynamically 
significant LVAD outflow graft 
obstruction

• Incidence: 0.034 EPPY
• Does not vary by LVAD type



Clinical Presentation

Initial Findings

• 94%  low LVAD pump flow 
relative to baseline

• 89%  symptomatic HF

• 83% presented with both HF 
and low LVAD flow

Natural History

• Typically insidious
• LVAD log file review

• Slow decline in flow for months

• But can be abrupt 
• 4 of 18 within days



Clinical Presentation

Labs

• LDH remains normal/baseline
• 271±74 (normal : 140-271)
• None >1.5x upper limit

• Other labs unremarkable

Echo

• Prospective: LVAD outflow graft 
visualized in >90%1

• 11 of 17 adequately imaged in 
our study

• Good screening tool

• Negative findings should NOT 
eliminate outflow graft 
obstruction

Grinstein et al. J Card Fail. 2016;22:808.



Cardiac CTA is Essential

CTA
• Define anatomic location
• Identify etiology 
• Assess entire graft
Lesions
• External graft compression 

(76%)
• Stenosis of the aortic 

anastomosis (41%)
• Kinking (35%) 
• Multiple lesions (53%)



Stenting is Safe and Durable

Efficacy:

• 1 repeat procedure in 18 
patients

• Follow-up: 13±8 months

Safety:

• 3 with minor blood loss 
anemia

• 1 stroke (1st case)



Stenting is Safe and Durable

• LVAD flow immediately returns to normal



Stenting is Safe and Durable

• Marked hemodynamic improvement



External Compression

• Build-up in the Gore-tex
wrap used to protect the 
outflow graft

• Commonest in our series 
(76%) and literature (48%)

• Can be confused for 
thrombus within the outflow 
graft on CT

• Acellular fibrinous matrix1-4
Courtesy: Mani Daneshmand, MD

1 – Bhamidipati et al. Ann Thorac Surg. 2017;103:e101.
2 – Duero Posada et al. Circ Heart Fail. 2017;10:e004275.
3 – Rajagopal et al. J Heart Lung Transplant. 2019;38:472.

4– Barac et al. Heart Lung Circ. 2020;29:e25.



Suggested Management Algorithm



Summary: LVAD Outflow Graft Obstruction

Major Findings

• Incidence: 0.03EPPY
• Less common than other VAD 

complications
• May be an underestimate
• Likely underrecognized
• Present with HF &/or low flow

• Stenting: safe/durable
• Follow-up free of outflow graft 

problem: 13±8 mo
• Complications: blood loss, stroke 

(<20%)

Management Tips

• LDH normal/baseline

• Normal or low power

• Use LVAD log files!!

• Negative echo does NOT exclude

• Cardiac CTA is essential

• Consider leaving protective wrap 
open posteriorly upon initial VAD 
implant surgery


