
 

First implantable hemodynamic monitoring
device in single ventricle Fontan anatomy

April 28 2016

While the Fontan procedure has improved the short- and mid-term
outcomes for patients born with single ventricle anatomy, long-term
complications of Fontan circulation include heart failure. These
complications are thought to be secondary to elevated central venous
pressure, chronic venous congestion and low cardiac output. 

In the recent case series published in the journal Catheterization and
Cardiovascular Interventions, clinicians from The Heart Center at
Nationwide Children's Hospital and The Ohio State University Wexner
Medical Center describe the first implantable hemodynamic monitor
(IHM) placement in single ventricle Fontan anatomy. To date,
Nationwide Children's is the first pediatric hospital to perform the
procedure, while Ohio State's Wexner Medical Center is the first
hospital to perform the procedure in a Fontan patient. 

"This pressure gradient between central venous pressure and a
combination of ventricular end diastolic pressure and resistance of flow
across the pulmonary vascular bed is critical to cardiac output," explains
Darren Berman, MD, co-director of Cardiac Catheterization and
Interventional Therapy in The Heart Center at Nationwide Children's.
"Recently, implantable hemodynamic monitors have been used to
monitor pressures in patients with left heart disease." 

Noninvasive studies are unable to determine these pressures in the
Fontan anatomy, thus limiting physicians' understanding of the changes
in pressure for a Fontan patient in heart failure, according to Curt
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Daniels, MD, director of Adolescent and Adult Congenital Heart Disease
in The Heart Center at Nationwide Children's and professor of Clinical
Cardiology at The Ohio State University College of Medicine. 

"Our ultimate goal is to improve care for patients with congenital heart
disease," says Dr. Daniels. "We are excited to be leading the charge to
incorporate the use of this tool to learn more about the hemodynamic
changes in real life ambulatory situations in Fontan patients." 

Two patients with single ventricle anatomy and Fontan physiology, both
with New York Heart Association (NYHA) functional class III heart
failure, were implanted with the CardioMEMS HF System by Drs.
Berman and Daniels. Real-time pulmonary artery catheter tracings were
shown to correlate with IHM tracings in Fontan anatomy. Additionally,
home transmission of IHM readings was successful. 

"We have shown early safety and feasibility of placement of the IHM in
these two cases, and we will follow these patients to monitor the safety
in the medium- and long-term, including assessment for pulmonary
arterial thrombus," says Dr. Berman, who is also an assistant professor at
OSUCM. 

  More information: Elisa A. Bradley et al, First implantable
hemodynamic monitoring device placement in single ventricle fontan
anatomy, Catheterization and Cardiovascular Interventions (2016). DOI:
10.1002/ccd.26498
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