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Using the Hybrid Approach in the Correction of
Congenital and Structural Heart Disease

By Ziyad M. Hijazi, MD, MPH

As one of the top five medical centers in the US, Rush University
Medical Center in Chicago opened the Rush Center for
Congenital and Structural Heart Disease to address the needs of
patients born with heart abnormalities and adults suffering from
structural heart defects. Rush brings together a distinguished
team of cardiac specialists, including interventional cardiologists,
electrophysiologists, transplant cardiologists, echocardiologists
and cardiovascular surgeons, along with state-of-the-art X-ray
vascular technology to handle the most complex cases and
provide the best care possible.

As a pioneer in the non-surgical correction of congenital heart
defects, | was recruited by Rush University to help shape the
vision and methodology of Rush Center for Congenital and
Structural Heart Disease and to practice the innovative “hybrid”
approach to treating patients with heart defects, including infants
and adults with congenital and structural heart conditions, ranging
from asymptomatic to life-threatening. At the time the Rush
Center opened, it was one of only three places in the country
employing this type of innovative hybrid approach to treating heart
disease. It is still one of the most experienced centers in hybrid
cardiovascular intervention today.

In this article, | address using the hybrid approach for the
correction of congenital and structural heart disease, common
hybrid procedures including Hypoplastic Left Heart Syndrome
(HLHS), and factors to consider when building a hybrid operating
room (OR) suite.

Defining The Hybrid Approach

The hybrid approach brings interventional cardiologists, like
myself, along with cardiovascular surgeons and other clinical
experts together in the operating room (OR) to offer a complete,
collaborative medical solution. Unlike most medical centers where
patients are moved to various departments based on what
procedures are being performed, the hybrid approach allows
patients to be treated in a single OR suite that includes state-of-
the-art vascular imaging technology. A well-designed hybrid OR
suite allows for vascular imaging, implanting small devices such
as stents, devices and open-heart surgery to be performed in the
same setting using a single vascular X-ray system, making a
hybrid OR extremely efficient for patients and physicians, alike.

Beyond the potential patient benefits of non-surgical intervention,
performing multiple procedures, both hybrid and traditional, using

Dr. Hijazi is using the Infinix CF-i/BP to perform a percutaneous
procedure.

Dr. Hijazi and his team are using the Infinix CF-i/BP in the hybrid
approach while transmitting live via satellite to an educational
meeting.

a single hybrid OR suite is extremely cost-effective for the
hospital. By performing multiple types of procedures in a single
OR suite, the hospital’'s space and imaging technology are better
utilized. Additionally, in the event that a patient undergoing non-
surgical intervention requires emergency surgery, the hybrid OR
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“In order to make the hybrid approach
successful, a state-of-the-art
interventional vascular X-ray system
must serve as the foundation of any
hybrid OR suite.”

room is already sterile and equipped with the proper tools and
technology needed for the clinical staff.

Common Hybrid Procedures

When performing hybrid procedures, unparalleled access to the
patient for the interventional cardiologist, cardiovascular surgeon
and other clinical staff is critical for success. Many of the hybrid
cases performed at Rush Center for Congenital and Structural
Heart Disease include muscular ventricular septal defects and
Hypoplastic Left Heart Syndrome (HLHS).

For infants born with HLHS, we can use hybrid intervention to
temporarily correct the condition without the patient being put on
cardiopulmonary bypass. Going through a median sternotomy,
the cardiovascular surgeon bands the left and right branch
pulmonary arteries. This is followed by the interventional
cardiologist completing a stent implantation in the ductus
arteriosus. In a case where the atrial septal communication is
restrictive, a stent is placed across the patent foramen ovale,
either percutaneously or via a per atrial route.

This hybrid approach for HLHS is far less strenuous for the infant
than bypass surgery, which would require the infant’s heart to be
supported by a machine. After hybrid intervention on HLHS is
completed, the infant can grow larger and stronger for several
months before the more comprehensive stage Il (Norwood and
Glenn) procedure is needed.

Factors to Consider When Creating a Hybrid OR Suite

In order to make the hybrid approach successful, a state-of-the-art
interventional vascular X-ray system must serve as the foundation
of any hybrid OR suite. The vascular X-ray system must be
dependable, produce high-quality images and most importantly,
must provide access for the entire clinical team to work together
around the patient without compromising quality, efficiency or
safety. To maximize the hybrid OR suite, we use it to perform both
hybrid interventional and traditional X-ray vascular procedures.

At Rush Center for Congenital and Structural Heart Disease, we
use the Toshiba InfinixTM CF-i/BP and have been very pleased
with its capabilities. The system provides crisp images and
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amazing views, especially when we perform hybrid intervention.
The design of the Infinix CF-i/BP makes it ideal for performing
hybrid procedures on pediatric and adult patients. The five-axis
system allows movement of the C-arm and lateral detectors away
from the head of the table, which creates 180 degrees of open
access at the head of the table, providing better access for
anesthesia, echo and procedures performed from the neck and
upper chest area. Its design also enhances collaboration between
clinicians and critical equipment used to aid diagnosis and
treatment. Since some of these procedures are performed on
infants, we use the high-definition flat panel detector to see
contrast, dynamic resolution and visualization of small details,
such as infant blood vessels.

Along with other leaders in hybrid intervention, | have used the
Infinix CF-i/BP to perform live pediatric cases at educational
conferences, including Pediatric Interventional Cardiac Symposium
(PICS) and the Hybrid Approach to Congenital Heart Disease
(ISHAC) symposium for hundreds of clinicians via live satellite
transmission. Rush Center’'s hybrid OR suite is equipped with
state-of-the-art broadcasting equipment to continue our
commitment to advancing education of pediatric patient treatment.
These conferences bring together international faculty to provide
demonstrations, live operations and the latest breakthroughs in
interventional cardiology for congenital heart disease.

Centers including Nationwide Children’s Hospital in Columbus,
Ohio, led by my colleague John P. Cheatham, MD, and Rush
Center for Congenital and Structural Heart Disease have
experience in hybrid intervention for HLHS and are dedicated to
continuing to refine this innovative approach to improve patient
outcomes. Centers looking to establish their own hybrid approach
using a hybrid OR suite may consider collaborating with well-
established centers with proven track records, such as the teams
at Nationwide Children’s or Rush Center, to learn first-hand about
the hybrid approach and the patient care that follow.

See alive case at the Hybrid OR Suite at RUSH Center for
Congenital and Structural Heart Disease
www.chdvideo.com/videos/HybridORSuite/index.html
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Medical News, Products & Information

Digisonics Unveils Cardiac Cath Imaging and Reporting
Capabilities at ACC 2009.

Digisonics showcased their new DigiView Cath package for the
first time at this year’s ACC meeting in Orlando, FL.

DigiView Image Management & Reporting System, the #1 KLAS
ranked Cardiology PACS system*, is vendor-neutral with
standards-based, multi-modality reporting and a single database.
The newly introduced catheterization module interfaces with
patient registration, hemodynamics, and radiographic systems,
ensuring a seamless workflow. DigiView'’s robust database allows
users to quickly derive valuable departmental statistics for
accreditation and research purposes including extraction of ACC
NCDR-compliant data sets.

DigiView's flexible tools were designed with the physician in mind.
The integrated, touch sensitive screen and drawing pen allow
physicians to quickly identify and label the location of stenosis,
stents, and clots on the customizable coronary diagrams.
Physicians can use their own preferred coronary artery map, or
the system-provided left-dominant and right-dominant maps.
Beyond annotation of coronary diagrams, the system also
provides quantitative coronary artery analysis with automatic
edge detection.

Upon finalization, cardiac cath reports can be automatically
transmitted to an integrated EMR/EHR, HIS, RIS and/or PACS
system.

With DigiNet Pro, users will have fully functional remote access to
the complete cardiovascular image management and reporting
system, including the new cath capabilities, from virtually
anywhere, at anytime via the web.

For further information, please contact: www.digison.net.

*Digisonics DigiView, 2008 Top 20 Best in KLAS Awards: Software
& Professional Services, www.KLASresearch.com.

Test Successfully Identifies Life-Threatening Heart Condition

Newswise — A study led by investigators at Beth Israel Deaconess
Medical Center (BIDMC) has demonstrated that a new
immunohistochemical test is reliable in diagnosing a dangerous
arrhythmic heart disease known as arrhythmogenic right ventricular
cardiomyopathy (ARVC). Reported in the March 12, 2009 issue of
The New England Journal of Medicine (NEJM), the new findings
offer the possibility of a highly sensitive and specific means of

identifying this life- threatening condition at an early stage, when it
can be treated with by implanting a cardiac defibrillator.

“In many individuals, ARVC has no symptoms or warning signs,
meaning that the first and only manifestation of disease is sudden
death,” explains the study’s senior author Jeffrey E. Saffitz, MD,
PhD, Chairman of the Department of Pathology at BIDMC and
Mallinckrodt Professor of Pathology at Harvard Medical School.
The hereditary condition, which affects approximately 1 in 5,000
individuals worldwide, is particularly prevalent among
Mediterranean populations and, in ltaly, is the leading cause of
sudden cardiac death among patients under age 35.

ARVC affects the muscle of the heart’s right ventricle (one of the
organ’s two main pumping chambers) so that, over time, muscle
cells become replaced by fatty deposits and fibrosis, leaving the
right ventricle especially susceptible to arrhythmias. Once an
arrhythmia develops, the heartbeat becomes rapid and erratic
causing the victim to grow dizzy or collapse -- and in the most
serious cases to suffer sudden cardiac death.

“ARVC has been linked to genetic mutations in proteins that form
desmosomes, subcellular structures responsible for cell-to-cell
adhesion,” explains Saffitz, whose laboratory studies connections
between cells in the heart and their relationship to arrhythmias and
sudden cardiac death. Several years ago, he and his colleagues
discovered that a desmosomal protein known as plakoglobin was
dramatically diminished in tissue samples of ARVC. In this new
study, the authors set out to determine if this reduced plakoglobin
signal could serve as a biomarker for ARVC early in the course of
the disease.

After ascertaining that the protein was indeed diminished in cases
of ARVC -- and not from other types of heart disease -- the authors
performed “blinded” immunohistochemical analysis of heart-biopsy
samples, obtained from an ARVC registry located at Johns Hopkins
University School of Medicine.

The results were remarkably accurate.

“On the basis of clinical criteria, we made the correct diagnosis in
10 of 11 subjects with definite ARVC and correctly ruled out ARVC
in 10 of 11 subjects who did not have the condition,” explains
Saffitz. “There was no question that the plakoglobin signal level
was reduced diffusely in the ARVC samples.”

Although previous studies have found that magnetic resonance
imaging (MRI), electrocardiography and echocardiography can
accurately identify patients with advanced AVRC, these tests are
much less sensitive for patients with earlier or less conspicuous
disease, notes Saffitz.

ASE 2009

Dedicated

20t Annual Scientific Sessions
June 6-10 « Washington, DC

Gongenital Track!

www.CongenitalCardiologyToday.com


http://www.asecho.org/i4a/pages/index.cfm?pageid=3278

CONGENITAL CARDIOLOGY TODAY 13

“An immunohistochemical test [based on plakoglobin levels]
could, in the future, provide clinicians with an important new
diagnostic tool,” he adds. “Cardiologists at major medical centers
in the U.S. routinely evaluate cases of unexplained arrhythmias,
and this new test may help them to identify ARVC in some of
these patients and to exclude it as a cause of arrhythmias in
others.

“Additional work will be necessary to validate this new test but it
holds considerable promise in identifying people at risk of sudden
death in whom preventive measures such as placement of an
internal defibrillator may be life-saving,” says Saffitz.

BIDMC has filed patents covering methods of diagnosing ARVC.

This study was supported by grants from the March of Dimes,
the British Heart Foundation, the Heart Rhythm Society, the
National Institutes of Health, the Lerner Fund, the Bogle
Foundation, St. Jude Medical Foundation, the Healing Hearts
Foundation, the Cassa di Risparmio de Padova e Rovigo
Foundation and the British Heart Foundation and United
Kingdom National Institute for Health Research Biomedical
Research Centres.

Study coauthors include BIDMC researchers: Angeliki Asimaki,
PhD (first author) and Shiva Gautam, PhD; Harikrishna Tandri,
MD, Hugh Calkins, MD, and Marc Halushka, MD, PhD, of Johns
Hopkins Medical Institutions, Baltimore; Hayden Huang, PhD, of
Brigham and Women’s Hospital; Cristina Basso, MD, PhD and
Gaetano Thienne, MD, of the University of Padua Medical
School, Italy; Adalena Tsatsopoulou, MD, and Nikos
Protonotarios, MD, of Yiannis Protonotarios Medical Center,
Naxos, Greece; and William J. McKenna, MD, DSc, of the Heart
Hospital, University College London Hospitals National Health
Service Trust.

For more information, visit www.bidmc.org.

Beaumont Hospitals Integrates Cardiology and Radiology
Images and Data with IMPAX® from Agfa HealthCare

Agfa HealthCare, a leading provider of IT-enabled clinical
workflow and diagnostic imaging solutions, announced that
Beaumont Hospitals, Royal Oak, MI will be expanding its current
IMPAX® radiology PACS (Picture Archiving and Communication
System) to include IMPAX Cardiovascular for imaging and
reporting in its cardiology department.

The new cardiology system will include solutions for adult and
pediatric echocardiography, cardiac catheterization, and
vascular ultrasound. When the installation is completed in 2009,
Beaumont will be one of Agfa HealthCare's largest integrated
radiology-cardiology PACS site in North America with more than
800,000 radiology and 85,000 cardiology exams annually.

N
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"The Agfa HealthCare IMPAX Cardiovascular system will help
support echocardiogram and vascular studies at our hospital,
including on-site and remote display of clinical images," says
Paul Peabody, Beaumont's CIO. "The system is integrated with
the electronic medical records system used throughout
Beaumont's patient care network and we plan to implement and
integrate the cardiac catheterization module in the future."
Beaumont has one of the world's largest interventional
cardiology programs. A leading national center for cardiac
research, Beaumont consists of three hospitals in the greater
Detroit area.

IMPAX Cardiovascular provides diagnosticians with a single
point of access for multi-modality studies and a longitudinal,
consolidated view of patient images and information. The open
standards-based solution provides image acquisition, display,
reporting, storage, and distribution management from multiple
cardiovascular imaging modalities, including adult and pediatric
echocardiography, vascular ultrasound and angiography, cardiac
catheterization, nuclear cardiology, cardiac CT, and ECG.

By consolidating radiology and cardiology studies, Beaumont
provides its clinicians with an integrated view of patient data,
promoting a confident diagnosis. Patient images and information
can be accessed securely from any PC, improving knowledge
sharing and distribution of reports between hospital-based and
referring physicians. The integrated database solution is easy to
manage and promotes cost savings.

For more information on Agfa HealthCare, please visit
www.agfa.com/healthcare.

Recently Identified Genetic Heart Disorder Often Deadly For
Young Patients

Newswise — A study that included young patients with a
recently recognized rare type of cardiomyopathy linked to a
genetic mutation finds that progression of this disease may be
rapid, and often results in early death, according to a study in
the March 25, 2009 issue of JAMA.

Mutations in the lysosome-associated membrane protein gene
(LAMP2; known as Danon disease) produce a cardiomyopathy
in young patients that clinically is similar to severe hypertrophic
cardiomyopathy (HCM; a condition in which the heart muscle
becomes thick, making it harder for blood to leave the heart,
forcing the heart to work harder to pump blood). However, the
natural course of Danon disease has been unclear, according to
background information in the article.

Barry J. Maron, MD, of the Minneapolis Heart Institute
Foundation, Minneapolis, and colleagues assessed the natural
history associated with LAMP2 cardiomyopathy and the
outcomes of diagnostic and management strategies. The study
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included seven patients (six boys) who
were ages 7-17 years at the time of
diagnosis with LAMP2 mutations.
Clinical diagnosis in six patients
occurred as a result of a heart murmur,
family screening and findings on routine
electrocardiogram (ECG) or by
symptoms (chest pain or fainting) and,
in one patient, by atrial fibrillation
(abnormal heart rhythm).

During the subsequent average time of
8.6 years after diagnosis, each of the
seven patients experienced serious
adverse clinical consequences by 14 to
24 years of age (average, 21 years).
Four patients died of acute or
progressive heart failure, and
onepatient underwent heart
transplantation. Clinical deterioration
was often rapid, with the time interval
from clinical stability with little or no
symptoms to end-stage heart failure as
brief as 6 months. Two other patients
experienced sudden unexpected major
arrhythmic events, with one patient
dying suddenly (age 14 years) from
ventricular fibrillation (very rapid,
uncoordinated contractions of the
ventricles) that was not responding to
implantable cardioverter-defibrillator
(ICD) therapy.

All seven patients developed left
ventricular systolic (contraction of the
left ventricle) dysfunction. All patients
had received ICDs, which ultimately
failed to terminate lethal ventricular
tachyarrhythmias (an excessively rapid
heartbeat accompanied by an irregular
heartbeat) in five patients. The most
recent echocardiographic studies
obtained of the patients demonstrated
marked left ventricular hypertrophy
(enlargement) in each. Postmortem
examination of two hearts showed
massive cardiac hypertrophy.

“The clinical course of these seven
patients with LAMP2 mutations
provides important insights regarding
molecular diagnosis as well as the
natural history, pathophysiology, and
clinical implications of this recently
recognized genetic cardiomyopathy.
LAMP2 mutations cause a particularly
profound and accelerated cardiac
disease process characterized by
clinical deterioration and early death,
perhaps representing one of the most
lethal cardiomyopathies in young and
usually male patients. Such an outcome
occurred in the patients in our study
despite application of the most
contemporary treatment strategies,
including the ICD ...” the authors write.
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“The early experience with the
distinctive natural history and prognosis
of patients with LAMP2 mutations
establishes the importance of molecular
diagnosis and underscores the utility of
genetic testing.”
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