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UNITED STATES PATENT AND TRADEMARK OFFICE

SERIAL NO: 77/278969

lllllllIlllllllllllllllllllllllllllIll
CORRESPONDENT ADDRESS:

TRADEMARK DEPT.

l\/IEDTRONIC, INC.

710 MEDTRONTC PARKWAY GENERAL TRADEMARK INFORMATION:
LC 340 . - (1
MI APOLIS’ MN 554326604 http.//www.uspt0.gov/mam/tra emarks.htm

APPLICANT 1 Mcdtronic, Inc.

CORRESPONDENT’S REFERENCE/DOCKET
NO:

Tl093US

CORRESPONDENT E-MAIL ADDRESS:

trademark@medtronic.com

REQUEST FOR RECONSIDERATION DENIED

ISSUE/MAILING DATE: 2/19/2009

Applicant is requesting reconsideration of a final refi1sa1 issued/mailed January 14, 2009.

After careful consideration of the law and facts of the case, the examining attomey must deny the
request for reconsideration and adhere to the final action as written since no new facts or reasons have

been presented that are significant and compelling with regard to the point at issue.

Applicant argues that the refusal based on a likelihood of confusion with the mark in U.S. Registration

No. 2236135, CLOSURE, for intravascular catheters, should be withdrawn because the registrant

“promotes its intravascular catheters for use in treating varicose veins.” App1icant’s mark is also

CLOSURE and applicant’s goods consist of surgical implants and instrument sets for use in atrial

occlusion procedures.

A determination of whether there is a likelihood of confusion is made solely on the basis ofthe goods

file://’ ‘xticrs-ais-O1\ticrsexport'\Htm1ToTifiInput\REC00012009_03~O4_l 1_02_10__'I'TAB08... 3/4/2009
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and/or services identified in the application and registration, without limitations or restrictions that are

not reflected therein. In re Dakin '3 A/Iiniatures, Inc., 59 USPQ2d 1593, 1595 (TTAB 1999); TMEP

§l207.0l(a)(iii). If the cited registration describes the goods and/or services broadly and there are no

limitations as to their nature, type, charmels of trade or classes of purchasers, then it is presumed that the

registration encompasses all goods and/or services of the type described, that they move in all normal

chaxmels of trade, and that they are available to all potential customers. In re Linkvest S.A., 24 USPQ2d

1716, 1716 (TTAB 1992); In re Elbaum, 211 USPQ 639, 640 (TTAB 1981); TMEP §1207.01(a)(iii).

Here, no such limitations exist in the registration, which describes registrant’s goods broadly as,

“intravascular catheters.” Thus, the registrant’s goods include goods that may be used for procedures

similar to those for which the applicant’s goods are used. This is true even though the registrant’s goods

may not yet be used for such procedures.

Applicant further argues that the word “closure” is not descriptive of applicant’s goods. However, as the

attached Intemet and article evidence suggests, the word “closure” is used in the medical field to refer to

the occlusion of “atrial appendages” or areas within the heart during open heart surgery. See the

attached definition found in Exhibit “Closure0-1” and the attached Intemet evidence, including Exhibit

“Closure G1-01.” The word “closure” in this context thus describes the purpose, function or use of

applicant’s surgical implants and instrument sets for use in atrial occlusion procedures.

Accordingly, applicant’s request for reconsideration is denied. The time for appeal runs from the date

the final action was issued/mailed. 37 C.F.R. Section 2.64(b); TMEP Section 7l5.03(c). If applicant

has already filed a timely notice of appeal, the application will be forwarded to the Trademark Trial and

Appeal Board (TTAB).

/‘Edward Fennessy/

Trademark Examining Attorney
Law Office 114

1.571.272.8804

STATUS CHECK: Check the status of the application at least once every six months from the initial

filing date using the USPTO Trademark Applications and Registrations Retrieval (TARR) online system
at http://tarr.uspto.gov. When conducting an online status check, print and maintain a copy ofthe

complete TARR screen. Ifthe status of your application has not changed for more than six months,

please contact the assigned examining attorney.
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ATRIAL FIBRILLATION; VCU Pauley Heart Center First to use Technolcgically Enhanced Intracardiac Ultrasound for the Treatment
ofAtrial Fibrillation Surgery Litigation & Law Weekly January 9, 2009

Copyright 2009 Surgery Litigation & Law Weekly via LawRx.com via NewsRx.com and NewsRx.net
Surgery Litigation & Law Weekly

January 9, 2009

SECTION: EXPANDED REPORTING; Pg. 120

LENGTH: 903 words

HEADLINE: LEI. FIBRILLATION;
VCU Pauley Heart Center First to use Technologically Enhanced Intracardiac Ultrasound for the Treatment of Atria! Fibrillation

BODY:

The Virginia Commonwealth University Pauley Heart Center is the first in the United States to use a new type of intracardiac
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The Virginia Commonwealth University Pauley Heart Center is the first in the United States to use a new type of intracardiac
ultrasound machine that produces enhanced imaging of the heart, allowing cardiac electrophysiologists to better diagnose and
treat atrial fibrillation (see also Atrial Fibrillation).

Atrial fibrillation, or a-fib, is caused by abnormal electrical impulses that begin at the top of the heart and travel down the upper
chambers, or atria, causing erratic contractions. The irregular rhythm, which affects more than 2 million Americans, interferes
with the heart's ability to efficiently pump blood. As a result, blood can pool in the atria, which can lead to the formation of clots
and the possibility of a stroke.

Intracardiac ultrasound (ICU) is a technique that allows doctors to better visualize structures in the heart using aspecial
catheter that is laced through a blood vessel in the leg and advanced into the heart. Traditionaily, ultrasound imaging of the
heart is done outside the chest with a probe and requires a large, heavy machine that cannot be moved easily.

"Using the ICU catheter allows us to better visualize important structures in the heart, it allows us to better move our catheters
around more safeiy inside the heart and finally, it allows us to move catheters to certain areas in the heart where we feel we
need to deliver radio frequency energy so we can ablate the right tissues," said Kenneth Ellenbogen, M.D., professor of cardiology
and director of the cardiac electrophysiology lab at the VCU Medical Center, who performed the imaging technique using the new
technology.

GE Healthcare .developed the small and compact, Vivid i system that delivers imaging performance equal to that of today's
leading high—end console ultrasound systems without crowding the lab. The Vivid i ultrasound system displays high quality
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leading high-end console ultrasound systemswithbut crowding the lab. The Vivid lihulttiasound system displayrslhighl quality
images of the anatomical structures of the heart and delicate valvular structures, helping to improve efficacy of the catheter
ablation and patient safety.

"We're going from a machine that is quite big and takes up a lot of space to one the size of a laptop computer that is positioned
at the bedside. It gives us spectacular images of the heart, our catheters in the heart and the structures in the heart and helps
us do an even better job of ablating atrial fibrillation more safely and more effectively," Elienbogen said.

Using ICU, cardiac electrophysioiogists can to some extent avoid or decrease the use of X-ray or radiation to image the heart
because the catheter uses sound waves to help detect what‘s going on in the heart.

About 10 years ago, VCU cardiac electrophysiologists, together with experts from several other centers, pioneered the use of this
catheter to treat a-fib.

Catheter ablation is used to burn sites inside the atria and ventricles the heart's lower pumping chambers that cause
arrhythmias. In the procedure, one or more catheters is piaced inside the heart to locate the origin of the electrical short
circuits. Once the area is located, the surgeon delivers heat energy to destroy the abnormal electrical circuit.

"Through catheter ablation of a-fib, our main goal is not just to improve efficacy but to make it safer for patients. The way we do
that is to make it so we're better able to visualize what we're doing inside the heart, by avoiding delicate structures that we don't
want to treat and using our imaging tools and technology to get the best and safest results,“ Ellenbogen said.
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About the VCU Pauley Heart Center: The VCU Pauley Heart Center is recognized nationally for its heart failure and heart
transplantation programs, and was among the first in the United States to implant the Cardiowest temporary Total Artificial
Heart, or TAH-t the only total artificial heart approved by the U.S. Food and Drug Administration. The heart center is comprised of
the Divisions of Cardiology, Cardiothoracic Surgery and Pediatric Cardiology. There is close collaboration between the divisions to
provide advanced, patient-centered care to patients of all ages, with every type of heart disease, with the best possible
outcomes. Pauley Heart Center's superior performance resulted in VCU Medical Center being recognized as one of the top 100
U.S. hospitals for cardiovascular care, according to a Thomson Reuters study.

About VCU and the VCU Medical Center: Virginia Commonwealth University is the largest university in Virginia and ranks among
the top 100 universities in the country in sponsored research. Located on two downtown campuses in Richmond, VCU enrolls
32,000 students in 205 certificate and degree programs in the arts, sciences and humanities. Sixty—five of the programs are
unique in Virginia, many of them crossing the disciplines of VCU's 15 schools and one coilege. MCV Hospitals and the health
sciences schools of Virginia Commonwealth University compose the VCU Medical Center, one of the nation's leading academic
medical centers. For more, see www.vcu.edu.

CONTACT: Joe Kuttenkuler

VCU Communications and Public Reiations

Phone: 804.827.6607
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ST. JUDE MEDICAL, INC. ; St. Jude Medical Announces the Release of Ensite System Version 8.0 Software Cardiovascular Week
May 26, 2008

Copyright 2008 Cardiovascular Week via NewsRx.com & NewsRx.net
Cardiovascular Week

May 26, 2008
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St. Jude Medical .Announces the Release of EnSite System Version 8.0 Software
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St. Jude Medical, inc -. (lNYSE:STJ .) announced the release its EnSite(TMl System Version 8.0 software. The new software will
help physicians more intuitively visualize the anatomy of the heart to diagnose and treat abnormal heart rhythms.
St. Jude Medical .will feature the Ensite v.8.0 at Heart Rhythm 2008 on May 14 - 17 (see also St. Jude Medical, Inc.).

The Ensite System is used in minimally invasive electrophysiology (EP) procedures. Catheters with electrodes are inserted into
the cardiac chamber and then are located and visualized by the Ensite System, which records electrical information and creates a
rendering of the chamber anatomy. The resulting images help physicians create detailed heart models to facilitate the diagnosis
and delivery of therapy for abnormal atrial heart rhythms, including Atrial Fibrillation (AF). The Ensite System allows catheter
navigation to occur without fluoroscopy and reduces the risk associated with too much exposure to X-rays.

The new Ensite v.8.0 software expands the capability of the Ensite System to help physicians better visualize reentrant
arrhythmia circuits, a common abnormal heart rhythm. The Ensite v.8.0 also gives physicians the ability to view how these
reentrant circuits propagate or move about the cardiac chamber. This feature improves physicians‘ ability to identify the location
of the arrhythmia so they have more control over the procedure.

Additional features include map visualization enhancements, which provide a more realistic perspective on the location of
catheters, lesions, and anatomical points of interest. EnSite v.8.0 also includes enhancements to the electrical "noise" filters to
improve cardiac signal detection and heip physicians better analyze low amplitude signals such as complex fractionated
electrograms, a growing area of interest for EP physicians.

"This new version of our Ensite System will help physicians better diagnose their patients with arrhythmias," said Jane J. Song,
president of the St. Jude Medical .Atrial Fibrillation Division. "It also underscores our leadership in the industry and our
continued dedication to improving the lives of patients."
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Heart Rhythm 2008 takes place May 14-17 at the Moscone Convention Center in San Francisco. The meeting is the most
comprehensive educational event on heart rhythm disorders, offering 250 educational opportunities in multiple formats. The
world's most renowned scientists and physicians will present a wide range of heart rhythm topics including advances in statins,
cardiac resynchronization therapy, catheter ablation, cardiac pacing and heart failure and the latest technology, including state-
of-the-art pacemakers and defibrillators. www.HRSonline.org

St. Jude Medical -Highlights at Heart Rhythm 2008

On Thursday, May 15 at 1:30 p.m., during the oral abstract session, Andrew Epstein, M.D., will present the results of multiple
St. Jude Medical .lead registries. The studies analyzed the experience of more than 7,000 patients who were implanted with
Riata high voltage leads. In addition, St. Jude Medical .wiil showcase new cardiac leads and cardiac iead implant tools, new
electronic health record connectivity features and the company's cardiac rhythm management device programmer (which is now
available in eight languages).

Keywords: Anatomy, Arrhythmia, Atrial Fibrillation, Cardiology, Electrophysiology, Physiology, Therapy, Treatment,
St. Jude Medical Inc. .

This article was prepared by Cardiovascular Week editors from staff and other reports. Copyright 2008, Cardiovascuiar Week via
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Aporo Biomedical Announces Globai Licensing Agreement for Proprietary Polymers Used to Treat Structural Heart Disease

BODY:

Aporo Biomedical, a San Francisco/Bay Area—based medical device company, reported an exclusive global licensing agreement
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Aporo Biomedical, a San Francisco/Bay Area—based medical device company, reported an exclusive global licensing agreement
with mNEMOSCIENCE GmbH for its proprietary biodegradable shape memory polymers (BIO-SMP(TM)). Aporo's goal is to provide
significant clinical value by delivering novel transcatheter devices that close defects and then biodegrade over time, leaving
behind no permanent implant. Initially, Aporo will use these materials to treat Patent Foramen Ovale (PFC), a type of structural
heart disease that involves closing an open tunnel between the upper left and right chambers of the heart. In the future, the
company will use the ol mers in devices to treat Atrial Septal Defect (ASD), another structural heart disease, and for vascular
closure after atheter—based interventional roceciures (see also Biomedicine). 

While a PFO typically closes within the First few days alter birth, approximately 25% of the population has a passageway or hole
that remains open. In fact, PFO‘s may cause an estimated 200,000 strokes per year. PFO‘s are also believed to he a factor in
migraine headaches, which affect 12% of the population. Studies indicate that PFO closure may bring migraine relief. Currently,
several transcatheter closure devices are in clinical trials to evaluate PFC closure and the impact on stroke and migraine.

Although minimally invasive catheter-based procedures are relatively short and can provide significant benefits to the patient,
there is a growing desire among clinicians to avoid the potential complications and disadvantages from permanently implanting a
large device in an otherwise healthy heart. Aporo Biomedical will address this concern by delivering a biodegradable device that
closes the PFO without leaving a permanent implant.

“The next significant advance in medical technology will be biodegradable devices that disappear once they've done their job,"
commented Carolyn Patrick, President and CEO of Aporo Biomedical. "As patients are treated younger and live longer, it's even
more important for physicians to have options that consider not only the patients‘ immediate outcomes and quality of life, but
their future medical needs as well. Aporo Biomedical is well—positioned to advance the field of PFO closure with a fully
biodegradable device. We look forward to working with mNEMOSCIENCE(R) and utilizing the novel BIO-SMP(TlVl) technology to
bring these transformative devices to market."
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"We are delighted to partner with such a skilled and innovative medical device manufacturer for our BIO—SMP(TM) technology,"
said Christian Palme, CEO, mNEMOSCIENCE. "Securing high—quality, progressive partners like Aporo Biomedical has been a key
focus of our strategic development plan and represents an important milestone in advancing our BIO-SMP(TM) commerciaiization
program."

Terms of the agreement were not disclosed.

Keywords: Atrial Septal Defect, Bioengineering, Biomedical Engineering, Biomedicine, Business, Cardiology, Clinical Trial
Research, Headache, Heart Disease, Marketing and Licensing Agreements, Medical Device, Migraine, Migraine Disorder,
Neuroiogy, Patent Actions, Patents, Aporo Biomedical.
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BIOMEDICINE; Reports from University of Minnesota, Department of Biomedical Engineering add new data to research in
biomedicine Health & Medicine Week October 29, 2007
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Reports from University of Minnesota, Department of Biomedicai Engineering add new data to research in biomedicine
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Research findings, ‘Variation in pacing impedance: impact of implant site and measurement method,‘ are discussed in a new
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Research findings, ‘Variation in pacing impedance: impact of implant site and measurement method,’ are discussed in a new
report (see also Biomedicine). According to recent research from the United States, "' Variations in pacing impedance may be
observed during implantation of various active fixation pacing leads. However, these variations can be influenced by the nature of
the fixation, the implant site, or the measurement method."

"Here we describe implant dynamics for a 4.1F, catheter—delivered pacemaker lead. Endocardiai active fixation leads were
implanted under direct intracardiac visualization in two right atrial sites and three right ventricular sites in isolated swine (n=6)
and human (n=4) hearts. Impedance measurements were recorded at each site employing three different measurement
techniques-Pacing System Analyzer (PSA) 5311, PSA 2090, and the Impedance Tone Box (Medtronic, Inc., Minneapolis, MN,
USA)-with four different degrees of lead fixation: helix touching, one turn fixed (1 TF), two turns fixed (2 TF), and overtorqued.
Pacing impedances increased from touching to 1 TF to 2 TF at all implant sites in both swine and human hearts. Overtorquing i
applied to leads was associated with visible distortion at the endocardiai tissue-lead interface in at least 60% of swine (18 of 30 ;
implants) and human hearts (nine of 14 implants). Impedance values in the right atrial high septum were significantly larger
than in any other implant site (p <0.05). The three measurement methods did not yield significantiy different impedance
measurements," wrote S.E. Anderson and colleagues, University of Minnesota, Department of Biomedical Engineering.

The researchers concluded: "Variations in measured impedances were associated with the nature of implant fixation at all sites
in both swine and human hearts."

Anderson and colleagues published their study in RACE — Pacing and Clinical Electrophysiology (Variation in pacing impedance:
impact of implant site and measurement method. PACE - Pacing and Clinical Electrophysiology, 2007 ;30(9):1076—82).

For additional information, contact S.E. Anderson, University of Minnesota, Dept. of Biomedical Engineering, Minneapolis, MN
55455 USA..
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FDA Approves GORE HELEX Septal Occluder for Treatment of Atrial Septal Defect
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W. L. Gore & Associates (Gore) announced that the U.S. Food & Drug Administration (FDA) granted approval for’th_e GORE i~_iELEXW‘ ,, O ,,
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W. L. Gore & Associates (Gore) announced that the U.S. Food & Drug Administration (FDA) granted approval for the GORE HELEX
Septal Occluder with modified catheter delivery system indicated for the transcatheter closure of gg_r_i_§1 septal defect (ASD). An
ASD is a congenital heart defect that affects thousands of patients every year. The GORE HELEX Septal Occluder is a permanently
implanted prosthesis and the first device of its kind to use ePTFE, a biocompatible material that allows tissue ingrowth, to seal
the defect. The recently approved catheter-based delivery system allows for easier device deployment via standard femoral
venous access, bringing the GORE HELEX Septal Occluder to the forefront of non-surgical ASD repair (see also Pediatrics).

An ASD is an abnormal hole in the wall between the upper chambers of the heart, which allows blood to improperly flow from the
left side of the heart to the right, forcing the right side of the heart and lungs to overexert to compensate for the problem. Left
untreated, an ASD can cause the heart to enlarge, or weaken, leaving the patient at risk for serious conditions like atrial
fibrillation, pulmonary hypertension, heart failure or stroke. The defect is most often treated in pediatric patients.

"In treating such a delicate area of the heart, particularly in small children, interventional cardiologists need to be confident that
treatment will be effective for the long term," said Dr. Alexander Javois, The Heart Institute for Children, Advocate Hope
Children's Hospital, Oak Lawn, Illinois. "Percutaneous ASD closure is successful in the very young patient using the GORE HELEX
Septai Occluder. Its design and conformity allows tissue to incorporate the device easily so that it becomes part of the heart's
anatomy, sealing the ASD successfully and improving, even normalizing, the patient's heart function without open heart
surgery."

The GORE HELEX Septal Occiuder is composed of ePTFE patch material supported by a single nitinol wire frame that bridges and
eventually occludes the septal defect to stop the shunting of blood between the atria. Over the course of several weeks to
months, cells begin to infiltrate and grow over the ePTFE membrane, resulting in successful closure of the defect.

"Open heart surgery is no longer the only available option to correct an ASD in young children and in patients with complicating

«health factors. lnterventional cardiologists can close the defect perrnanently through a minimally {invasive procedure with at
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CARDIOLOGY; Coherex Medical to Begin its COHEREX-EU Study to Pursue CE Mark Clearance for its Coherex Flatstent PFO
Closure System Health & Medicine Week October 15, 2007
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Coherex Medica to Begin its COHEREX-EU Study to Pursue CE Mark Ciearance for its Coherex Flatstent System

BODY:

Coherex Medical, Inc., a privately held medical device company, announced it will soon begin its COHEREX-EU Study to pursue
CE Mark clearance for the Coherex FlatStent{TM) PFO Closure System. Additionally, Professor Horst Sievert, M.D. (an
internationally renowned interventional cardiologist) has been selected by the company as its Principal Investigator for its
COHEREX-EU Study (see also Cardiology).

Coherex(TM) will soon begin enrolling patients for its COHEREX-EU Study and anticipates completing the first human implants
of its Coherex FlatStent PFO Closure System in the near future.

"We are extremely pleased to have received all of the clearances and approvals necessary from the governing regulatory agencies
and committees to begin our COHEREX-EU Study," said Richard J. Linder, president and CEO of Coherex Medical. "In addition, we
are quite honored to have Professor Sieverl: iead this study as our Principal Investigator and look forward to tracking his progress
as we pursue CE Mark clearance for the Coherex Flatstent PFO Closure System."

"Coherex has developed a unique approach to treating the common heart defect we know as PFO (Patent Foramen Ovale)," Prof.
Sievert said. "The Coherex Flatstent has potential significant benefits over existing PFO closure technologies because it promises
to be safer, easier to use and may improve closure rates. Given that approximately 25 percent of adults have a PFO, there is a
significant need for the Coherex Flatstent. I look forward to evaluating this novel new technology in the coming days."

Professor Horst Sievert, M.D. Background Information
A -
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Professor Horst Sievert, M.D. Background Information

Dr. Sievert is the Director of the Cardiovascular Center Frankfurt, Sankt Katharinen, and the Department of Internal Medicine,
Cardiology and Vascular Medicine of the Sankt Katharinen Hospital in Frankfurt, Germany. He is also an Associate Professor of
Internal Medicine/Cardiology at the University of Frankfurt.

Dr. Sievert received his medical degree at the University of Frankfurt, Germany. After training in internal medicine, nephrology
and intensive care medicine, he completed a fellowship in cardiology and vascular medicine under the direction of Dr. Martin
Kaltenbach. Dr. Sievert became director of the Department of Interventional Cardiology and Angiology of the Heart Center
Rotenburg in 1990, senior consultant at the Bethanien Hospital in Frankfurt in 1993 and director of the Cardiovascular Center
Frankfurt, Sankt Katharinen in 2003. Additionally, earlier this year Dr. Sievert was appointed Director of Structural Heart
Interventions and the Peripheral Cath Lab at the Washington Hospital Center in Washington, D.C.

He has been the Principal Investigator of numerous clinical trials and has authored more than 130 manuscripts and 600 abstracts
in peer—reviewed journals, as well as 70 books and book contributions. Dr. Sievert has also delivered more than 600 invited
lectures around the world.

He has personally performed more than 16,000 PCIs (percutaneous coronary interventions) and 6,000 peripheral angioplasties.
However, his activity in the oath lab is focused on highly specialized non—coronary interventions for patients with congenital heart
disease, carotid disease or a hih risk of stroke amon other conditions. Dr. Sievert was the first h sician to close a left atrial
a endae ercutaneousl . He has the most ex eiience in the world in catheter closure of heart defects in adults and reularl
receives referrals from around the world.
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CARDIOLOGY; Data from Stanford University, U.S., provide new insights into cardiology Surgery Litigation & Law Weekly October
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Study 1: A new study, “Aortic root dynamics and surgery: from craft to science," is now available. "Since the fifteenth century
beginning with Leonardo da Vinci's studies, the precise structure and functional dynamics of the aortic root throughout the
cardiac cycle continues to elude investigators. The iast five decades of experimental work have contributed substantially to our
current understanding of aortic root dynamics," researchers in the United States report.

"In this article, we review and summarize the relevant structural analyses, using radiopaque markers and sonomicrometric
crystals, concerning aortic root three-dimensional deformations and describe aortic root dynamics in detail throughout the cardiac
cycle. we then compare data between different studies and discuss the mechanisms responsible for the modes of aortic root
deformation, including the haemodynamics, anatomical and temporal determinants of those deformations. These modes of aortic
root deformation are closely coupled to maximize ejection, optimize transvalvular ejection haemodynamics and—perhaps most

importantly—reduce stress on the aortic valve cusps by optimal diastolic load sharing and minimizing transvalvular turbulence
throughout the cardiac cycle. This more comprehensive understanding of aortic root mechanics and physiology will contribute to
improved medicai and surgical treatment methods, enhanced therapeutic decision making and better post~intervention care of
patients," wrote A. Cheng and colleagues, Stanford University.

The researchers concluded: "With a better understanding of aortic root physiology, future research 01 aortic valve repair and
repiacement should take into account the integrated structurai and functional asymmetry of aortic root dynamics to minimize
stress on the aortic cusps in order to prevent premature structural valve deterioration."

Cheng and colleagues published their study in Philosophical Transactions (Aortic root dynamics and surgery: from craft to
science. Philosophical Transactions, 2007 ;362(1484):1407-19).

For additional information, contact A. Cheng, Stanford University School of Medicine, Dept. of Cardiovascular and Thoracic
Surgery, Stanford, CA 94305-5247 USA..
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Study 2: Fiberoptic imaging of intracardiac structures during cardiac resynchronization therapy (CRT) implantation can be
performed rapidly in a wide range of patients with an enclocardiai visualization gathgjgg (EVC).

"Despite improvements in CRT implantation techniques, a significant minority of CRT attempts are unsuccessful. Inabiiity to
cannuiate the coronary sinus (CS) because of difficult anatomy is a major reason for unsuccessful CRT impiantation. Direct
visuaiization of intracardiac structures during the implant may facilitate access into the CS. The present study describes CRT
implantation with the aid of an EVC," scientists writing in the journal Heart Rhythm report.

"Fifty—eight consecutive patients (mean age 72:t12 years; ejection fraction 26.2%&:7.0°/o; New York Heart Association [NYHA]
ciass 2.9) underwent CRT implantation using a steerabie fiberoptic EVC (Acumen Medical, Inc., Sunnyvale, CA). The EVC was
able to visualize the CS ostium in ail cases. The CS was successfuiiy cannulated in 57 (98.3%) of 58 patients. The time from
vascuiar access to CS visuaiization was 6&5 minutes, and the totai time to CS access was 8&6 minutes," wrote DJ. Anh and
colleagues, Stanford University.

They continued, "Successful left ventricle (LV) lead implantation was accomplished in 55 (94.8%) of 58 patients. Three patients
who had a previous history of failed LV lead impiantation were successfuliy implanted using the EVC. Fiberoptic imaging of
intracardiac structures during CRT implantation may be performed rapidiy in a wide range of patients with an EVC."

    The researchers concluded, " he abiii to visualize riht atria! anatorn may aid CS access and LV ieacl imiantation

Anh and colleagues published their study in Heart Rhythm (Early human experience with use of a deflectable fiberoptic

4 endocardiai visualization catheter to faciiitate coronary sinus cannulation. HEART RHYTHM, 2006 ;3_(8):875—878).
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Study 2: Fiberoptic imaging of intracardiac structures during cardiac resynchronization therapy (CRT) implantation can be
performed rapidly in a wide range of patients with an endocardial visualization gm (EVC).

"Despite improvements in CRT implantation techniques, a significant minority of CRT attempts are unsuccessful. Inability to
cannulate the coronary sinus (CS) because of difficult anatomy is a major reason for unsuccessful CRT implantation. Direct
visualization of intracardiac structures during the implant may facilitate access into the CS. The present study describes CRT
implantation with the aid of an EVC," scientists writing in the journal Heart Rhythm report.

"Fifty—eight consecutive patients (mean age 72i12 years; ejection fraction 26.2°/o:t7.0%; New York Heart Association [NYHA]
class 2.9) underwent CRT implantation using a steerable fiberoptic EVC (Acumen Medical, Inc., Sunnyvale, CA). The EVC was
able to visualize the CS ostium in all cases. The CS was successfully cannulated in 57 (98.3%) of 58 patients. The time from
vascular access to CS visualization was 6iS minutes, and the total time to CS access was 8.-£6 minutes," wrote DJ. Anh and
colleagues, Stanford University.

They continued, "Successful left ventricle (LV) lead implantation was accomplished in 55 (94.8%) of 58 patients. Three patients
who had a previous history of failed LV lead implantation were successfully implanted using the EVC. Fiberoptic imaging of
intracardiac structures during CRT implantation may be performed rapidly in a wide range of patients with an EVC."

 The researchers concluded, " he abiiib to visualize right atrial anatom ma aid CS access and LV lead imlantation.“

Ann and colleagues published their study in Heart Rhythm (Early human experience with use of a deflectable fiberoptic
endocardial visualization catheter to facilitate coronary sinus cannulation. HEART RHYTHM, 2006;3(8):875-878).
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The bioabsorbable BioSTAR implant will be used in the MIST II study. As reported in NMT's recently completed BEST study,
BEOSTAR achieved a post implant complete closure rate of 92% at 30 days and 96% at 6 months. Over time, 90% to 95% of the
BEOSTAR implant is absorbed and replaced with the patient's native tissue providing a more natural, biological closure of thePFO.

Report 3: NMT Medical Inc. V (NMTI) announced recently that the company and the Children's Medical Center Corporation
(CMCC) have filed a notice of appeal of a decision from the U.S. District Court for the District of Minnesota regarding a patent
infringement lawsuit.

 

The lawsuit was originally fiied in September 2004 against Cardia, Inc. of Burnsville, Minnesota alleging that Cardia‘s Intrasept
device infringes upon CMCC’s U.S. Patent No. 5,451,235 (the '235 Patent), which NMT Eicenses exclusively. The recent district
court order heid that Cardia's device does not infringe the patent.

The order has no effect on the validity and enforceabiiity of the ‘235 Patent. NMT stands by its initial aliegations against Cardia
and intends to pursue an appeal to overturn the ruling. Cardia has not asserted any claims against NMT's products, and the
district court's decision will have no impact on NMT‘s ability to sell its products.

   he company also serves the pediatric intewentional cardiolo Est with a broad rane of cardiac se tal re air imlants delivered
with i‘lOl'lSUl',iCal catheter techniues 

This article was prepared by Surgery Litigation & Law Week editors from staff and other reports. Copyright 2007, Surgery
Litigation & Law Week via NewsRx.com.
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compare RF ablation and crlyoablation for their impact on markers for myocardial injury and inflammation,“ scientists in
Hannover, Germany report.

 Nineteen "atierits received catheter ablation or ggrial flutter by either cryoablation (10 patients) or open-irrigated RF ablation
(nine patients). Venous blood samples for troponin T (TnT), creatinkinase (CK), and the cardiac isoenzyme MB (CKMB) were
obtained before, at six hours after the end of ablation, and the following day. C~reactive protein (CRP) levels were measured
before ablation and the following day. Bidirectional isthmus block was achieved in all patients. Cryoablation showed significantly
higher TnT following ablation (0.85 microg/l :tO.39 microg/I) compared to RF ablation (0.36 microg/l :hO.24 microg/I; p=0.01)
with declining levels the following day (cryoablation: 0.58 microg/l :l:0.20 microg/l; RF ablation 0.34 microg/l fl:0.21 microg/I;
p=0.03). We observed equal findings for CK and CKMB, both significantly higher in cryoablation. RF ablation led to a
nonsignificant rise in CK and CKMB. CRP was elevated significantly higher following RF ablation (12.3 mg/dl :t4.1 mg/dl)
compared to cryoablation (6.9 mg/dl $4.0 mg/dl; p=0.01). We show reduced inflammation despite higher markers for
myocardial injury in cryoablation. The difference in biomarkers reflects different lesion formation in cryoablation and RF ablation.
Cryoablation shows less systemic inflammatory reaction," wrote H. Oswald and colleagues, Hannover Medical School, Department
of Cardiovascular Medicine.

The researchers concluded: "This might be due to less endothelial damage and surface thrombosis in cryoablation."

Oswald and colleagues published their study in PACE - Pacing and Clinical Electrophysiology (Difference in humoral biomarkers
for myocardial injury and inflammation in radiofrequency ablation versus cryoablation. PACE — Pacing and Clinical
Electrophysiology, 2007;30(7) :885-90).

For additional information, contact H. Oswald, Hannover Medical School, Dept. of Cardiovascular Medicine, Hannover, Germany.
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This trend article is an immediate alert from NewsRx to identify the most recent news developments at St. Jude Medical Inc ..
 

Report 1: St. Jude Medical, Inc -. (NYSE:STJ -) announced expanded European CE Mark approval to include the Therapy(TM) Cool
Path(TM) irrigated ablation gflnggg; with bi—directlonal steering for use in ablation procedures to treat abnormal heart rhythms.

This catheter is the first open-irrigated ablation catheter to provide bi—directional steering, a feature designed to help
physicians maneuver the catheter in difficult areas of the heart and perform complex ablations more efficiently.

"The main advantage of the bi-directional catheter is its ease of use in reaching difficult anatomical locations," said Carlo
Pappone, M.D., Ph,D., F.A.C.C., director of the Arrhythmology Department at San Raffaele University Hospital in Milan. "Because
the catheter requires less manipulation and provides for greater simplicity of navigation, my procedural time was improved by
about 20 percent."

"We are excited to offer physicians the first bi—directional, open-irrigated catheter in the European market," said Peter Chen,
president of Irvine Biomedical, Inc., a St. Jude Medical .Company. "As the population ages, the demand for more effective
treatment of cardiac arrhythmias will only increase."

 

  
St. Jude Medical .also announced U.S. Food and Dru Administration FDA a roval and release of the uni-directional Therapy
(TM) Cool Path(TM) o1en4irri_ated ablation catheter for use in atients with u 1 atrial flutter With atrial flutter, the heart's
upper chambers beat steadily faster than normal, often resulting in a feeling of lightheadedness.

Catheter ablation therapy is used by physicians to restore a normal heart rhythm in patients with cardiac arrhythmias. During
the procedure, an electrophysiologist uses a catheter (a long narrow tube) to deliver radiofrequency energy to create lesions in
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Pulmonary Vein Total Occlusion Following Catheter Ablation for Atrial Fibrillation: Clinical impli cations After
LongTerm Follow-Up

Luigi Di Biase, Tamer S. Fahmy, Oussama M. Wazni, Rong Bat, Dimpi Patel, Dhanunjaya Lakkireddy, Jennifer E.
Cummings, Robert A. Schweikert, J. David Burkhardt, Claude S. Elayi, Mohamed Kant, Lucie Popova,
Subrarnanya Prasad, David 0. Martin, Lourdes Prieto, Walid Saliba, Patrick Tchou, Mauricio Arruda, Andrea
Natale

We present the clinical course and management outcomes of 18 patients with total pulmonary vein occlusion
after atrial fibrillation ablation. in our series, the cumulative stenosis index 0.9., sum of percent stenosis of the
unilateral veins divided by the total number of ipsilateral veins) correlated with symptoms, lung perfusion, and time
to interventions. Patients with a single pulmonary vein occlusion were mostly asymptomatic and should undergo
routine imaging. Patients with a cumulative stenosis index 275% had <25% lung perfusion and appeared to
improve mostly when early and repeated dilation/stenting were performed.

Objecfwes

We present the clinical course and management outcomes of patients with total pulmonary vein occlusion (PVO).

Background

Pulmonary vein occlusion is a rare complication mat can develop after radiofrequency catheter ablation (RFA) of
atrial fibrillation (AF). The long term follow-up data of patients diagnosed with PVO are minimal

Methods

Data from 18 patients with comptete occlusion of at least one pulmonary vein (PV) were prospectively collected.
All patients undenrrent RFA for AF using different strategies between September 1999 and May 2004. Pulmonary
vein occlusion was diagnosed using computed tomography (CT) and later confirmed by angiography when
intervention was warranted. Lung perfusion scans were performed on all patients before and after intervention. The
percent stenoses of the veins draining each independent lung were added together to yield an average cumulativectnnnctic: nfthn vacrirlar rrntqcnrfinnat arms riraininn tho: affnrtari Innn lrnimiilafiun ctonncic inrtnv I(‘..Qfl\
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stenosis of the vascular cross~sectional area draining the affected lung (cumulative stenosis index [CSl1).

Resuhs

The patients‘ symptoms had a positive conelation with the Csl (r = 0.843, p < 0.05) and a negative one with the
lung perfusion (r : -0.667, p < 0.05). A CS! 275% correlated well with low lung perfusion (<25°/o; r = -0.854, p <

0.01). Patients with a CSl 275% appeared to improve mostly when early (r = -0.497) and repeat dilation/steriting (r
= 0.0765) were performed.

Conclusions

Patients with single PVO are mostly asymptomatic and should undergo routine imaging. On the other hand,
patients with concomitant ipsilateral PV stenosislPVO and a CS! 275% require early and, when necessary,
repeated pulmonary interventions for restoration of pulmonary flow and prevention of associated lung disease.

Abbreviations and Acronyms: /3£_ gt_rig'Hibrillation, Q31, cumulative stenosrs index. Q1’. computed tomography. NYHA, @;
York Heart Association. Efl. percutaneougpulmonary intervention, PV, pulmonary vein, PVO, pulmonam vein occlusion,
31$, Qulrnonam vein stenosls, BFA. radiofgeguency amfigg ablation

 

Medicine. Section of Cardiac Electrophysiology and Pacing, Cleveland Clinic, Cleveland. Ohio .
tgggylmgfiglcyrgtgsesfighgand Level Master of Cardiac Electrophysiology and Pacing," organized‘ , .

 

   

ggpggggqgéiggggggmgiggaaggiiigyijgiigébeeeanien 8‘r‘i§§l‘&lit§iE>“t_W,"lil‘ié§fiillle’*F6‘i’(§fiil88i°éfi8‘l§?pShiH8llléi‘fl‘%i%lfl§a5t%gue.epu

PII: S0735-1097(06)02446-6

doi'101016f].jacc.2006 08.038

© 2006 American College of Cardiology Foundation. Published by Elsevler Inc All rights resened.

Ilfifiuonoe

ccpyrigntfl 2009 Elsevier, Inc. Al rights raerved z Privacy Policy §T8t'flB 8: Condiians S Feedback § About Us: Heb l Contact Us’:
The cxmtent on thissae is ‘trite-rvéed forhealh professionats.



htt ://wwws rin erlink comicontentl 1hh5285 0776333! 02/19/2009 12:31:59 PM 

  
 
 
 

 
 

 
 
 

  
 
  

 
 

  

Content Types Subject Collections

Q Springerljnk

Institutional Login Juurfial Article
 
 Recognized as:

U.S. Patent & Trademark

Office, Scientific 8: Technical

 
  

Add to marked items

Add to saved items
Acute Fatal Pulmonary Vein Occlusion after Catheter
Ablation of Atrial Fibrillation

 (66S—S4-S32) Journal Journal of interventional Cardiac Pe’ml5S30"5 & REPFVWS

Us patent and Trademark El€Ct|’0PlW'5l0l09Y Recommend this article

2007 3686-002 Publisher Springer Netherlands _
(911,40-1o0) ISSN 1383‘875X (Print) 1572-8595 (Online)

wekome! Issue Volume I 1, Number 2 / October, 2004

To use the personalized D01 10.1023/B:JICE.OO0O042350.16930.Cb
features of this site, please Pages 127430
199 in or registe,-_ Subject Collection Medicine

Springertink Date Monday, January 03, 2005If you have forgotten your
username or password, we -rs ~ .
can hen,‘ ,__ PDr (163.7 KB) Find more options

5' Mthin all content

("Mthin this joumal
1" Vifithin this issue

Export this article

Export this article as R15 I Text

Brian Nilssonl, Xu Chenl, Steen Pehrsonl,

Helle Lone Jensenz, Lars Sdndergaardl, Morten Helvindl,

Lars Willy Andersen1 and Jesper Hastrup Svendsenl

Marked Items

Alerts 
 Order History

(1) The Heart Centre, Copenhagen University Hospital, Copenhagen, Denmark

(2) Department of Pathology, Rigshospilalet, Copenhagen University Hospital,
Copenhagen, Denmark

Saved items

All

Favo rites
 Abstract Background: In treatment of atrial fibrillation (AF) Mobycoogle ‘

catheter radiofrequency isolation of the pulmonary veins (PVs) has _ . . _

proved to be highly successful. There have been several case reports  mi5
regarding PV stenosis, however none of these have reported a fatal Potentially Dangerous

Heart Arrhythmia. Free!'dVflw.JchH-_1Hoc&insHea|Li'.Aleru.toutcome.

Methods and Results: A 31-year-old man was referred to us for

treatment of complications related to catheter ablation. According to A,,,,,,,,cg,, SW0,-,3
the documentation from the hospital, the patient underwent £219,421! _

segmental ostial PV isolation for treatment of AF. A few hours after ;:’C°:§:?e‘9'g'.,':“°"‘°
the procedure, the patient developed dyspnoea, hemoptysis, and a
high fever. The patient was first diagnosed as having pneumonia but

five days later transesophageal echocardiography and pulmonal
angiography revealed total occlusion of the left superior and inferior

successful in ending
stenosis pain.\wr«s.bor=ati.oom
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PVs. When we received the patient he underwent open—heart  F,m,s-
surgery, which showed thrombi in the orifices of the left sided PVs world-class An'hythrnia&Pacemaker Center.

www StFrar«r.i-xi-(ear!Cervle9'.u:\mprotruding into the left atrium. In each of the left sided Pvs severe
stenosls was seen in the bifurcation area. Thrombus material was

removed followed by placement of two stents in each of the left sided
pulmonary veins at the first bifurcations. However, the patient died

14 days after the ablation procedure. Selective autopsy of the left
lung revealed diffuse alveolar damage, disseminated intravascular
coagulation, multiple thrombi formation, and haernorrhagic
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Conclusions: PV stenosis may occur very early after the ablation
procedure. Delayed diagnosis can be fatal. The early stenosis may
result in thrombus formation in the left atrium and [W5 and in this
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case surgery should be considered.
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def aipnm ‘(gov éftheflcflgiginégiiiii 7 ' OBJECTTVES: We present the clinical course and management outcomes of patients with total pulmonary veinocclusion (PVO), BACKGROUND: Pulmonary vein occlusion is a rare complication that can develop after
radiofrequency catheter ablation (RFA) of atrial fibrillation (AF). The long tenn follow-up data of patients
diagnosed with PVO are minimal. METHODS: Data from 18 patients with complete occlusion of at least one
pulmonary vein (PV) were prospectively collected. All patients underwent Rf-‘A for AF using different strategies
between September 1999 and May 2004. Pulmonary vein occlusion was diagnosed using computed tomography
(CT) and later confirmed by angiography when intervention was warranted. Lung perfusion scans were performed
on all patients before and after intervention. The percent stenoses of the veins draining each independent lung
were added together to yield an average cumulative stenosis of the vascular cross—sectional area draining the
affected lung (cumulative stenosis index [CSl}). RESULTS: The patients’ symptoms had a positive correlation with
the CSl (r = 0.843, p < 0.05) and a negative one with the lung perfusion (r = -0.667, p < 0.05). A CS! > or =75%
correlated well with low lung perfusion (<25?/o; r = -0.854, p < 0.01). Patients with a C8! > or =75% appeared to
improve mostly when early (r = -0.497) and repeat dilation/stenting (r: 0.0765) were performed. CONCLUSlONS:
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patients with concomitant ipsitateral PV stenosisIPVO and a C81 > or =75% require eariy and, when necessary,
repeated pulmonary interventions for restoration of pulmonary flow and prevention of associated lung disease.
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Acute fatal pulmonary vein occlusion after catheter ablation of atrial fibrillation.

Nilsson B, Chen X, Pehrson S, Jensen H1. Sandeggaard L, Helvind M, Andersen LW, Svendsen JH.

The Heart Centre, Copenhagen University Hospital, Copenhagen, Denmark. rhl2958@rh.dk

BACKGROUND: In treatment ofatrial fibrillation (AF) catheter radiofrequency isolation ofthe pulmonary veins (PVS)
has proved to be highly successfisl. There have been several case reports regarding PV stenosis, however none ofthese
have reported a fatal outcome. METHODS AND RESULTS: A 31-year-old man was referred to us for treatment of
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complications related to catheter ablation. According to the documentation from the hospital, the patient underwent
segmental ostial PV isolation for treatment ofAF. A few hours after the procedure, the patient developed dyspnoea,
hemoptysis, and a high fever. The patient was first diaposed as having pneumonia but five days later transesophageal
echocardiography and pulmonal angiography revealed total occlusion of the left superior and inferior PVs. When we
received the patient he underwent open—heart surgery, which showed thrombi in the orifices ofthe left sided PVs
protruding into the left atrium. In each ofthe left sided PVS severe stenosis was seen in the bifurcation area. Thrombusv

material was removed followed by placement oftwo stems in each of the left sided pulmonary veins at the first
bifurcations. However, the patient died 14 days afier the ablation procedure. Selective autopsy of the left lung revealed

V Ca _ _ V V’ diffuse alveolar damage, disseminated iniravascular coagulation, multiple thrombi fonnation, and haemurrliagic
pL,3;.Vq,3.:; 13 9, R 3 infarctions. CONCLUSIONS: PV stenosis may occur very early after the ablation procedure. Delayed diagnosis can be

fatal. The early stenosis may result in thrombus formation in the lefi atrium and PVs and in this case surgery should be
considered.
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De gr OBJECTIVE--To report initial experiences with transcatheter occlusion ofatrial
" 7 septal defects using a new occlusion device. SUBJECTS--10 children aged 1.1 to

1: 14.9 years. INCLUSION CRITERL/\—-Patients with a body weight above 10 kg,

'3’ 7 normal pulmonary resistance and an indication for surgical closure ofa secundum

j ‘atrial septal defect, a residual tissue rim of interatrial septum surrounding the

W defect ofmore than 5 mm, and a maximum defect diameter of20 mm. METHODS-

-The defects were closed by a transcatheter device (ASDOS) consisting oftwo

« umbrellas which are introduced over a guidewire loop. Both umbrellas consist of

,;éi3' a central body and five arms formed from preshaped nitinol wire covered with a

3' thin polyurethane patch. The central body of the distal umbrella contains a thread,

’ the proximal umbrella contains a bolt The two umbrellas are connected by

l screwing the bolt on the thread using a screwdriver catheter. RESULTS--The

implantation was performed under echocardiographic guidance; in six of 10
patients, transoesophageal echocardiography was necessary. The "stretched"

diameter of the defect evaluated during balloon sizing ranged from 10 to 20 mm,

and the pulmonary to systemic blood flow ratio from 1.5 :1 to 2.8: 1 . Transcatheter

closure was successfully performed in 9! 10 patients using devices with a diameter

of25 mm to 40 mm. No severe complications occurred. However, in one patient

with a pre-existing prolonged PR interval briefperiods of second and third degree
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iatrioventricular block occurred after the implantation but normalised within 3 d.
During a follow up period of21 to 29 weeks no device embolisation,

thromboembolic complications, fractures of the implanted device, atxial

) perforations, pericardial effusions, obstructions of systemic or pulmonary veins,

atrioventricular valve dysfimction, or other complications occurred.

i CONCLUSIONS--The new device is a promising transcatheter approach for the

occlusion of secundum atrial septal defects in children. However, fiirtlier
3" evaluation and long term data are needed before this transcatheter technique can

be recommended.
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Cardiac catheterisation I Coronary angiography
Cardiac catheterisaticn is an invasr.-e procedure wh ‘ch invokes having a fine hcfiow tube (catheter) placed "me
an artery ur vein under laced nnaestmmc. The mbe cs men passed aiung the blood vesseis and guided to the heart
under X-my émagng. The test is carried out most corrmcnry for cavnnary ang1cgraphy,, although is sevrenmes
perfcrmcd to mmssu-re Maud prsssures and cxygen readings in different parts of the heart. The prcoedure can be
carried out as iday case er as an inpahent pracedure. Coronary angiograpny is 91 the tests used to diagnose the
aegtee and severity of curonary artery heart disease. The Ba ofthe catheter is oasnmed at me cpenmg cf the
comnary artery, contrast mezhurv: isther» mjeczes me the artery winch produces a clear X~ra)= image ofthc ~.-cry
fine network of artecics which make up the bbed sucpiy In the Ma’: made. any narrawsngs or biuckages are
normatty very easity detecied. Csntrast is also mgeued ‘mm the men pumping chamber of the bear: (left
vantricte). Thus can aumetimes cause a not or flushing sensahon wmch IS transéent and passes very quvcbzéy. Yhe
wnnle test can take between 10 minutes In one hour.
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Coronary angiogranhy as A relativay safe pracedure. thougn compécatrons such as stake and head mack can
occur dunng and are stirrated at appmxirnateéy 111209 A detailed discussnn of the r‘-sits versus banefzs wmh
me curdioiagist wit provede an irysmduai guide.
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Percutaneous Transluminal Coronary Angioplasty (PTCA -balloon treatment) and
stenting

Axzgncgrarn at a fight narrowcag in the mam coma ary artery to the tram
at‘ the hem (Le?! Anterior D°..scendi:~.g artery;

 
 Arsgmpiasty My-.on maxed in the narrcwmg
 ogemm up met? me: PICA
A FTC). :3 often carried tn.-ti1narrnw:ng‘s or biuckages are fauna yr the coronary artenes, K may be possibbe 1::
open zhe narrowing usng a tiny flmd fined balioon vi.’-=scn is gunned mm the narrowed artery usung an a<Ire:r-er;
fine catheter. The cathz-.43! xs mam In an artery. cnmnonry ihe femoral artery; caiheter has a smaIlde=‘ia1ed
baflucn at the tip. Under X—!ay guidance, the cardiotogést advances this catheter ‘onto the narrowed or blocked
wtcly uf use {real L when 5. is in uusluee‘ flu: uardiuiugzsl in Fair: um bnlkmn. llmr:-by upemng up Un: bkzukrd
ariery and béccd can then firm Lhruugh me arxary again. Serneflmes the Cardnbagst may decade to mpbnt 3 smafi
remforced metal sprung caiéed a 5:1.-Mia help ta keep me army open afler the pracsdure The stem s managed on
a PTCA bafiaan catfterer which is than ‘snflatec ensue the sriery The sten: exaanas ans 3 I91? :1 plasma as the
balscsn rs nefiateo and the catnezer is wmdmwn. Oconsicnaly the artery can béack again over time to cause a
otmdnéon caééad rcsiennsis If rm: happens-.1he curfixmgssl may have ta repeat the procedure. Stenis used to be
made frum bare meéal Unfurfunateiy‘ these had a high arubabilily 0! resfenusis. Receni advanws in stent
technciacv are ham: an impart an restencsis. These new stems are cafied rims elutina slants. As {he name
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technclogy are havng an impact on restencsis. These new stents are called drug eIut:‘::g stents. Astne name
suggess, they have a drug impregnated into them that helps stop the reszencvsiag pmoess.

Patients came in forth: procedure and g5 none the next day. Dumg the arocedure the ECG and bland pressure
are very carefully man tored. Patents usualty have some sedative medication tn help them relax :lur*.-1g the
procedure as ¢ may take up to 1 to 2 hours. They may aha experience acme angina nrpe syr-sctcms as the balloon
'5 inflated but this scan passes. F ar any coronary invasive krtenrentun, there are assccsated risks. The artery
may became completely blacked arm ueuenaing on the importance or l|'ll5 artery. it may he necessary to undergo
an immediate bypass graft operation. The is a rare event wrth appraxln*.atet,' nae cut of every two hundred
people undergoing .’>"'l'CA wnverreng tc coronary artery bypass graft surgery LCASGE A detaaed dscussien at
the risks versus benefits wall the canlalogist will provide an ndividual guide prbr to the procedure

.Baglrto TOE

Flow Reserve studies
This is a quick prccedure which is curred out r1 the cath lab ta assess the severity of any narrawinrjs wh=ch
cannot otherwise be assessed radiographlcasy. A very fine catheter wnn a sersme blood gressure detemr
mounted at is tip is guided through the narrowed vessel. A drug whrch drarnaticafly inaeasea the workload of
the heart is then administered to the patent. The effed: of ‘me drug are very snarl lastmg but last lung enough to
let us ‘mow whether enotzgh blood flow s getung casaed the narrowing under stressful conditions and therefare
whether it ‘B necessary to carry out a PTCA 20 the narravurrg.

. Backzo Tug

Rotational atherectomy (Rotablation)
Chror=;c narrowinqs or b|9$ges may aecorm calcified or have a fiat of atnerclrla rn them making them very
drtlicultta treat wtn inst a balloon. Rutablalicn 3 a precerrure \'-here, once a very fine wire is guinea
thruuah the narrowhu and than a catheter whfn a small devzce eaten a burr, alrrgar to o'rlll. rnountcd at its tie is
guicec to the beginreing of the narmwinrg The burr is connected :c an external device which when activated by
the C3¢"dlNO§Sl causes the burr :0 spin at very high speecs inside the narrow ing, thereby creating a ch an ne!
wlde enaugn for a ballcsn or steel to than be used

: Bacltto ‘Jog ’

Patent Foramen Ovale occlusion (PFO closure)
Atrial Septal Defect IASD} is a hole in the hem. specrfically in the wall separabng the left am: right atria. Tnere
are 3 main types of A83, the most camtmnly seen is called a Patent Foramcn oval: and can exist in adults with
no symptnms. ASE}: are the At}: most common congenital detect. A more serious defect tostium secundumcum}
where the septum has failed to grow property in the foetus, leads to blood shunting from the left side at the heart
(high pressure) to the right side (law pressure}. This can lead to valurne overload. high clam pressure in the
lungs and arrnythmsas There is 5 known link between Aslis‘ aha strclrea in recent years there have alas been a
number nf studies carried out which show that there may aieo be a link to mlgra.-rm. Ckmcal finding: normaéy
show up in lneznc. 3rd decarle of life. Closures of A895 are more camrnonly carried out ln cnilchocd or at the
time at the rfagncss later in life Patients need is have a fuil echo study to assess the: cardiac status and to
measure the A50 multiple views

Surgical doshm is very effectne but carries higher raks of r11r:rb§d'n‘/ and ether cornpizutlorzs related to surgery
as we?! as inueasecl hcsgmal stays. {Shauna can also be performed trans klmersally USEHQ a catheter device
called a Septal Occiazder. The device is 1 self exparsdsng double disc made at 1 me el and titanium wt mesh and
lacks a bi like an u!:*1:rella.'§'he device 3 delrrerezl into the been through a long trcducer sheath ' '
pcsfixcnea across the £35. The sental cccluaerlar umbrella; is paarlmnea on one sale at the septum and one at
the discs ls cpenecl cut, the catheter B then pulled baa amass the A59 to stent the deied. The 2nd dsc es then
opened cut and deaioyea on the other sue at the sephlm. During the procedure a Trans Desophageal Echo crane
is pcsitlcnazl in the oesophagus gist the heart pruviding the caruio‘>ag‘st with a good view cfthe seatum
and the device as : is deployed ll‘ :1 good posaiun is confirmed than the device 5 released from the delivery
system we inc dcryczy system and sheath are remcvccl. A whale range a.' size: are required tar be pr:-cedure
as sizang the defect occurs at the time at the cardiac cath using a iow pressure dilation hallnan.

 
 

‘ Back to Tag

Single and dual chamber pacemaker implantation
Despite the dsfferent types of nacernaker. essennaily they all have the same
fuiiulitrli — lu Lleleul am! act as the heart: pacemaker if an abrzurrlialily ill lllyllllll is
detected There are specific abncrmal heart rltythrrs that wiié require a
aacemaker to be inserted - it the heart beat :3 mo slow lbraaycardsa) or we fast
(tachycardia), if there 5 a {regular heart rate, heart failure, er when the heart
does net recelve the narmal signs‘: sent out by the sinaatria! (SA) node. The is
termed heart block. Sumetrrnes electrical unpulees generated by the hearts normal

pacemaker are not transmcted to the ventricles quicley enough. This IS cfien referred to as a ccnductlon
abnnrxnalrty. Heart famre can cause this, as well as some drugs and CDl’€.‘i8C surgery. Heart block has vamue
well defined stages with the last stage resultlng in ccrnplete heart block. in this stage, nu informaticn trnmt_-‘re
hearts ncrnzal pacemaker reaches the ventritjes. LliCll‘.ll)', the ventricles have their awn burl: zl pacemaker, though
this is ll'l5UffiCt€l'll in praviding the amount at bfaw the body heats to function adequately. As 5 result. falntingis a
ccmrrxm problem w:-_h this farm of heart disease. Pacemakera there-fare prcmce an adequate aulse rate when the
hearts rats 3 abnormal.
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There are 3 different types of pacemaker - single chamber. dual chamber and biventricular c.‘-lambs‘ The
implantation procedure is norrnaiy carted out under ideal arzaesthc.-tic in the cardiac carn lab The ECG, blocd
nrusiire and Oxygen level in the blood are all very closely monltcred throughout For the single chamber
pacemaker. an electrode w're '5 inserted into a large vein, normalty a vein near the shoulder. This i.-me '3 the
guided under X«ray by a cardiologist lrzn the right atria or ventricle of the heart. Once positioned in me hear": the
wire is tested by the cardiac pliysiolcgst through an external device called a pacing system anatyzer. Th's
measures the al'l10’.3-“ll ofenergy the heart muscle needs to cause it to ccntract. the size, in rraeivolts of the hearts
awn electrical imposes and whether the electrode 3 in a satisfactory postisn fcr x to be connected to the
implantable pacemaker. During the testing of the wlreis. the patient may be aware of trer heart bearing sligtitty
faster than usual or palpitations. The wire at the skin '3 then "tuniie‘-ed‘ away train the Szraerticn point, and a email:
pocket is rriaclc under the skin where it '5 attached to the actual pacemaker box. For a dual chamber pacernaker,
the same technique is used but there are 2 leads. One lead is guided to the nghi atria and the other to the FPQM
ventrcle A biventncular pacemaker has 3 leads or eiectrodes that are gamed into the ngnt atria and right and left
ventricle. Detzencting on the type of rhythm or severity of heart ifsease. the cardsologis: Wlll choose the mast
apprapnntc anc.

' Back to Tog :

Electra Physiological studies (EPS)
in the normal heart, electrical irnpaxbes now through the specialized cdndasctive cetls in an ordered fastiicn
causing the tiearlto beat gt a regular way and at appropriate rates. Any disturbance or ‘ritemiation at the normal
electrical system can give rise tn heart rhythm dheturbances nrARQYTl~l£.!lA5. An ECG ‘:3 the first test on the path
to diagnosing an amiythma, however, if the arrhythmia happens onty cccaslanaly a normal ECG may not be
ei-laugh ta dsagncse and therefore treat the arrhythntsa property. An Electrophysiological study (EPS) is an
invasive procedure carried out in our specially designed cardiac catti labs kitted out with the must advan% EP
technclogy and er;-uipnient The procedure is pertorrned by a higtity specaiizeo management cardiologist.
The procedure invotves passing mtheter electrodes :1 tn the vein in the groiri under lccal anesthetic and guiding
ltiem into position around heart undo.-rx Ray imaging. The electrode catheters are tron connected to a ‘arge
actemai EF' device and electrical data is gathered from the small ccmplac signals generated from various
locaticirie‘ inc-do the heart During this procedure, the cerdiologizt may be able to provoke arrtiytnmiae and
therefore analyze the ‘map’ of ebectricai signals during the event. The ore»/ides the cardiologists diagnostic
information and we help her decide on the apprcomte treatment t‘-2.’ the scecifsc arrhytrimia De;zer‘...=ng on the
type at arrhythmia. same patients may be referred for an aclatiun procedure.

'Bacl::g 7&-

Ablatlon for cardiac arrhythmia:
The ablation procedure is similar in set up to an EPS Lung flexible wires cr 'cstneter electrodes‘ are ritrcdsicezt
from a peripheral bfiood vessel into the heart and navigated in critical areas respansible for causing cardiac
myth dnscrders.

 
 
 
 

 

   
 
 

 

Deliiery of a focal energy source from the tin of the catheter. ether high
frequency radio waves causing heating of tissue or freezing cryo aniaticn can
be delivered at the tsp of these catheters causing sri-lat discrete t'4- SEVIIH}
‘rrevershle 35.3 or‘ issue deslru ion which render these acncrrrol areas at
electricala non funcbonal

The rest of the heart function '3 unaffectm and the lesions created are usually
permanent. A curative catheter ablation approach is preferred by many patients
who have recurrent 3ym..-‘terns Wl‘:lfJl cannot he controlled by drugs or who do
not wish to take drugs long term. This is an extrerrieb; effective term of treatment
for arrtiythrriia. with icing term studies showing successful ablation treatment is
persistent over time. and that late recurrence of aberrant conduction S a rare
event.

aagls to Top

Atrial fibrillation (AF) ablation
Atrial filbnllation (AF; is the cummonest arrhythmia in man, with an estimated
crevalexicc of 1% under 60 years and increases rapidty with age ta more than
10% ii these ever 89 years AF isthe ccrnrrionest arrhythmic cause for
ncspltaézaticns, and is associated with Increased imrtiidity (adverse events) and
rnortalfiy {risk of death). Despite the prevalence of this cundcéen, E was ric: until
€998 that the primary cause of AF was cfecavered. Yhere are sure areas of the
heart rmscle. usualty located around the an lmonary w.-ms which deéver oxygen
rich l:-load back to the heart from the lungs, which. for some reason have retained

autonsmcus and inapnrcpriate raeid tiring electrical activity and '5 capabae at sending we whcle of the atrium into
a ccrrpletely chaotc rhythm resiziting in clinical symptom». During ablatien for AF, in crder to record the electrical
signaés and apaly the ablation treatment to the anprosriate area, the catheter electrcdes have ‘ be casseo‘
tnmugrl 3 that section at the heart which separates the right from the left side cf the heart. ' is called a'Trans
septal puncture The electrades are then placed around the openings of the 4 D=.zl’!tCl“.&!'y veins and ablation.|'raAtn~»i-it amxiin-it in tha rrclerla This hm Yhp nffnr-1 nf -lartril-.IL.‘u ianhtinn Azrh niilivmeani vein Pram tun la‘?
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treatment appiert to the muscle. This has the effect of etactricairy isolating each auhionary veh from the left
atrium. Ccnsequentty, any abnormal electrical signab arising from one puieronary veins cannot be conducted to the
atrium arm cause Atria! ftsrillation. The duration of the procedure may be slightly longer than for other types of
ablation and a Cfscan of may be razuwed before coming to have the abmion as we have a particuiarry advance
piece at equépmerit which allows eidremety precise eéectrical mapping ofa 3D image of the left atrium and
pulrnonary veins.

Back to 709

Cardiac Resynchronization Therapy (CRT heart failure devices) pacemaker
implantation

     
  
 
      

This is a new type of oacemaiier which attempts to resynchmniz: the
right and the éeft ventricles it they are found to be beasng ‘vi <:o—orimately
(dysynchmny). The procedure 3 sirnitar Lo that at a normal pacemaker
irirtlsirrrntirtn; hnwfiver as wall as an plr-vr-srrrirtia. tseing onsnmnert wfnin the
right ventricle. an exara pacemaker electrode is ritraduced into a large
blood vessel running around the Mart which aiows the electrode to be in
close prozximky to the left ventricle The biventricular pacemafv“-.=r, or CRT
device. can sense ségnab from both ventricles’ and decide to pace both
ventricles ifthe signals are found to be too far apart to produce an

adequately coordinated CG:'1‘i!lCY5G’l'! ofthe heart and thereby a forceful enough ejection of blood around the body.
These demon have been shown to improve camiac function, patent quality of tie, irnoruve exercise dstance
and reduce heart failure events. Not all patients with heart failure are suitable for ms treatrnerzt. but 3 is thought
that up to 3D% ofths popsslaticn may benefit from CRT.

Patienis will often undergo an ectiocaraéogram for assessment or confirmation of dysynchrony before the implant
procedure and often afterwards to cptsmsse the settings of the device tr: produce the greatest amount of
improvement in cariéiac

' Back to Tag

Implantable cardioverter defibrillator (ICD) implantation
There are many types of heart rhythm‘ some can be tolerated by me body reasonably and others cannot 2 types
of rhythm which are not well tolerated are Ventricular tachycardia {VT} and Ventricular limitation NF)‘

VT 5 a rhythm whose ongsn is ll-hater! soiriewhere R’: the ventricles, instead of the atrkt This causes the heart to
beat very rapidly. The heart cannot fil adequatety in this rhythm making the patient feel light headed and weak.
This can lead to fB§fttil1flIf-'}DtC0i'T€CYBO oromotly it can also lead to death it not treatea at all

VF is more serious than W in VF, the heart has no coordinated actwity There are 3 rriulxitude at sigrias sent out
in alt creator; across the heart. But to the chaotic activity, the pumamg mcchan ism is lotalty ineffective, This is a
medical emergency, and if not treated oromptry. resuis in rtsath.

The in is a device. sixnséar to a pacemaker, which
can be fully ‘implanted W.’-!hlfl the body under bcal
anesthetic takinn aizarc-xirnatelv an hour. The
procedure s simflar to that of a pacemaker
inplantatian but the aatient will have some awfiionai
ECG electrodes connected before the procedure
and the; may recsne slightly rmre seéatiwe

medication. A wire electrm is inserted in a vein near the shoulder. in a similar way to a pacemaker wire Th‘: is
introduced into the correct position in tre heart by a cardiologist. A small pocket 3 then made underneath the
muscie high up on the chest, cornmunry the pectoral muscle. The ICE is piacer‘. here and the eéectrcce tunnelea
tram £3 insertion pom area anacnea

 
.e ICDs can be programmed specificary to sun the oatients individual needs and are used in some oatients who

are at rs}: of deveioaing the life tnrealenng arrhythmia VT or VF. The ICD can terminate scrre rapt: heart
rhythms by use or the pacemaker hmcton of the ztevace, which is aainless and s successtisé in 86% of cases.
But when the heart is so rapid or irregufiar that it hasstopoed pumping, NF} the dewice will detvera shock to
reset the heart and restore a normal rhythm.
Putiuiils nude: guiug ICD irxiptmilafimi should have cuusulled is Cmdiac Rhythm Spuoiafisl who will
Mlly assess the suitability and benefit at such a device.

Bang ‘o ‘Tog
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occlusion (e—l<loo’zhen) obslruclicn.

the trapping of a liquid or gas within cavities in a solid or on its
surface.

Mcdline Plus” the relation of the teeth of the upper and lower jaws when in functional
| contact during activity of the mandible.

a sum 3; momentary complete closure of some area in the v.-cal tract, causing
breathing to stop and pressure to accumulate.
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Programs and
Services Trans-Catheter Closure of Holes in the Heart Q Pmmflmm’8 Email to a Friend

when a person has abnormal holes in his or her heart - a condition 17' Ha“ °"'w°"s7known as atrial septal defect and patent foramen ovale - a
transcatheter closure device can help close them up. The device is often used on babies and
adults and avoids open-heart surgery.

The transcatheter closure device — typically a single or double wire frame covered by fabnc - is
placed in the heart through a catheter (tube) that is inserted through a vein in the groin.

Half of the device is connected to one side of the atrial septum (wall between the two upper
chambers of the heart), and the other half of the device is attached to the other side of the
atrial septum, forming a sort of “sandwich” of the hole in the heart.

Within six to eight weeks, the device acts as a skeleton, stimulating normal tissue to grow in
and over the hole. These devices can be safely used in growing children because while the
device does not grow, the tissue that covers the device does, and will continue to grow with
the child.
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AGA lvledlcal introduced the AMPLATZER® Septal Occluder, the rlrst
catheter delivered atrial septal closure device. Introduced in most countries
beginning in 1996, over 90.000 Seplal Occluders have been manufactured
and delivered worldwide to cardlac physicians to date.
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:_ mm Smwmons P. syamasundar Rae, MD

:. Ammrinsimums Since the initial description in the mid 19705 in; King and Mills et al. ‘-3 of an atrial septal dated
occluding device, a number or other devices have been studied. including; Rashkirids devices

2- Viewontine Moria Kit (hooked and double umbrella). Clamshell occluder, buttoned device. Pavcnik’s monoadisk device,
, _ modified Rashkind‘s patent dudus arteriosus umbrella device, ASDO8 (atria septal defect

R°9"m5- R‘9m5- occluding system), Das Angel wing device, Amplatzer septal occluder, Cardioseal and Start-‘lex
pe . . and devices. Centering—on~demand buttoned device, Helex device, transcatheter patch and others. as

reviewed elsewhere.‘--5 Transcatheterdosdne ofatrii septal defects uslngvarious devi’ces°"9 is
:- ‘rransiauon now an established practice in most cardiac centers. These techniques have proven to be safe,

cost-effective and favorably compare with surgical closirre.‘97"°
In this issue of the Journal, Staniloae and colleagues“ presentthe results of implantation ofthe

DIGITAL Amplatzer Septal Occluder (A80) in adults with ostium seaindum atrial septal defects. Successtul
EDITION deployment ofthe ASO device was accomplished in 109 (91%) of 117 patients taken to the
i.,.,,¢M, gopgyg catheterization laboratory with intent to occlude. Patients in whom the device implantation was not
cximeritdelivnvedto _ feasible had larger defects with larger shunts than those in whom the device was successfully
your-mil implanted. Attire conclusion or the procedure. complete occlusion of the detect was demonstrated
 

cx.iv.;ir. ages to coming; ,, in 75% patients. Small (< 5 mm} residual shunts were present in 23% patients and 2% patients had
large (> 5 mm) residual shunts. At a mean follow—up of 19 months, remarkable improvement in
syrnptomatology was observed. Residual shunts were present in 10% patients at 1-month follow-
up, and in 156 pl patients at 1-year tollow—up. only one patient, with lenestrated dated, required 

:_ Angvouasw surgical intervention two years following initial device placement The authors conclude that
percutaneous dot-are or the ngiul septal defects with A30 is safe. and mid—term results compare

'.'- Athefectoqny favorably with those reported tollowing surgical dosue. They recommend device closure as the
first-line therapeutic option in adult patients with atrial septat defects.

3‘ BFBCNWIGFGW This is a well—written paper reporting a single-institution experience in closing otrid septal defects
_ _ _ with A80. They also mention the use ofthe 60’ angulated delivery sheath (Hausdorfs catheter,
" Cam“ "WW Cook Corporation) in patients in whom the device could not be positioned parallel to the interatrial
._ chm“ occlusion septum. The candid reporting of air embolism brings the point home that we should continue to be' diligent to prevent vacuum creation in the sheath and take all precautions to avoid air embolism.
;, Comm” Amman-es Whereas the authors used transesophageal echocardiography tor monitoring device placement.

intracardiac echocardiographyzz appears to be gaining acceptance and may have advantages in
3' HOW WMWC5 that no general anesthesia is required.

As reviewed in the introductory paragraph. many devices are available to the interuentional
:" R°5'°‘”°5*5 cardiologist, but selection of a particular device becomes ditficult because of lack of randomized
;_ Sm)” clinical trials. A few studies33'3'*‘ attempted to compare the results otmultiple devices. as and when

they became available, but these studies are neither randomized nor blinded and are unlikely to
;. Vamgopgasgy shed any more light than the single device studies. with existing economical, ethical and medical

considerations, it is notposslble to conduct a prospedive randomized clinical trial utilizing all the
H . _ eligible devices. Because ofthis reason. selection ofthe device may have to be based on results of
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clinical trials conducted separately by the inventor or manufadurer oi the device. A careful
comparison27“3° of implantation feasibility (ratio of implantations VS patients taken to the
catheterization laboratory with the intent to occlude), percent device dislodgements. misplacements,
and embolizations, and percent of patients with elfedive occlusion and reintervention-tree rates
during follow-up, tabulated elsewhere,”-3° reveal that these are similar and comparable for most if
not all devices. in addition to feasibility, safety and etfediveness data, the availability, cost and size
of the delivery sheath, as well as other fadors, may have to be considered in the selection of thedevice.
Ofthe devices listed above, some devices were discontinued because of the identified problems
during the study of the respective devices. Atthe present time. ASO is the onty device approved by
the FDA forgeneral clinical use for ciosure ofthe atrial septal defeds. To my knowledge,
CardioSealrStarFIex, Centering~on-demand buttoned and Heiex devices, and the transcatheter patch
are undergoing FDA-approved clinical trials; they appear to be at varying stages in the clinical trials.
These devices will be briefly reviewed:
Amptatzer Septal Occluder. The A80 consists of two self-expandable round discs connected to
each other with a 4 mm waist made up of 0.004 0.005“ nitinol wire mesh titled with Dacron fabric.
This is a relatively new, double~disc. self—centering device with rapid accumulation of implantation
data, recentty approved by the FDA Short- and mid-term follow—up data have been published.
implantation ofthe device is relatively easy and requires a small delivery sheath. The device can be
retrieved with ease into the sheath priorto release. it can also be repositioned. The prevalence of
residual shunts is low. The disarwantages are a thick profile of the device and concern related to a
large amount ofnitinci (a nickel—titanium compound) in the device and consequent potential for
nickel toxidty.
CartioSem1StnrFiex devices. Followind withdrawal of the clamsheil device because of tractors of
the arms of the deuce, the device was redesigned. An additional bend was introduced and the wire
material was changed to non-ferromagnetic alloy. Atthe same time, the fabric covering the device
was changed to Dacron. ltreceived HDE (Humanitarian Device Exemption) from the FDA for use in
some cardiac defects, but doe.s not include ostium secundum atrial defects. The preliminary
experience with implantation ofthe device is reasonably good, but requires a large delivery sheath
and is diflicuft to retrieve. The Cardioseal is nota selfizentering device. but the further modified
version by StarFiex system made itmore self-centering than Cardioseal. Arm fractures seen with the
clamshell device have also been reported with this device, thus raising concerns about long—term
safety.
Cm (COD) buttoned device. This is a modified fou rth—generation buttoned device
with two spring buttons and a centering mechanism sutured on the rightabtd aspect otthe left
atfld occluder. Nso, the device was made round. The technique of implantation of the COD device
implantation is more complex than the fourth~gerieration buttoned device, but it can easily be
learned. The device delivery catheter is small (10 French ;‘Fr1) for most devices, although larger
devices (>= 50 mm) require 11 or 12 Fr sheaths. The 000 buttoned device has been approved by
FDA for dinical trials in the U.S., and the clinical trials continue. However, the clinical experience thus
far‘°'°‘ is encouraging.
Hetexdevice.This is the newest ofthe devices. it is a double—disc device built on single strand
nitinol wire draped with uttrathin ePTEE. it may be delivered via a 9 Fr delivery catheter without a
sheath. The implantation oi the device is simple, and the device can be withdrawn into the catheter
before detachment and redeployed as desired. However, the human experience with this device is
limited. FDA—approved clinical trials with an IDE are currentty in progress.
Transcattieter Patch. The currently available devices are double-disc devices and have similar
limitafions in thatthey require septai rims to hold the device. Furthermore. wire~related problems
such as atrial perforation. aortic perforation, mitral valve injury. wire fractures and ernbolization
potentially exist in all devices. in response to resolving these problems, wireless devices have been
conceived by Sideris and his associates“-3'-’ detachable balloon and transcatheter deliverable
patches have been developed. Polyurethane patches, supported by modified balloon catheters, are
implanted across Quid septal defeds, left in situ for 46 hours, and balloon withdrawn, leavingthe
patch in place. Following the feasibility and safety studies in piglets,” human trials began outside
the US.” FDA approval with IDE for human trials in the U.S. has been recently granted for a pilotstudi. -
Summary andconctusions. Following the pioneering wodrs of King. Rashkind and their associates
In mid 1970s, a number of devices have been designed and tested in animal models and human
subjects. Some devices have been discontinued and others were modified followed by further
clinical trials. Atthe time of this writing, only one device, A80. was approved by the FDA for general
clinical use to occlude defects. There are a number otother devices which are in clinical trials.
including the CardioSealIStarFlex, COD buttoned, Helex and banscatheter patch devices. The
preceding paper reports on the utility of A80 in occluding mint defects in adult patients: the results
appear good with extremety rare major complication and little need reintervenbon during follow—up.
ills envisiurieii that several other devices will be approved by the regulatory authorities in the
foreseeable future so that an appropriate device for a given type of atrial septal defect may be
selected by the pradicing interventional cardiologist.
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hean disease. Present will be the
President ofthe American College
of Cardiology. Dr. W. Douglas
Weaver. who has been an
outspoken advocate for healthcare
reform in the US.
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:_ mm smscfiwms P. syamasundar Rae. MD
:. mmmmms Since the initial description in the mid 1970s by King and Hills et al."3 or an atrial septal deted

‘ occluding device, a number of other devices have been studied. including: Rashlu'nd”s devices
; 1- Viewonline Meda Kit (hooked and double umbrella), Clamshell occiuder. buttoned device, Pavcnik's mono-disk device.

_ _ modified Rashkind‘s patent ductus arlenosus umbrella device, ASDOS (atria septal defect
R9i’"'*‘5v R’9m5- occluding system), Das Angel Wing device, Amplalzer septa! oocluder, Cardioseal and StarFlex

devices, Centen'ng—on—demand buttoned device, Helex device, transcalheter patch and others. as
reviewed elsewhere.‘ 5 Transcalheter closure ofatrtnl septal defects using various devices5"3 ls

:- Tmgsiafion now an established practice in most cardiac centers. These techniques have proven to be sale,
cost—ell'ective and favorably compare with surgical closure.‘‘'’-'‘’‘’
In this issue olthe Journal. Staniloae and colleagues“ presenlthe results ofimplantation ofthe
Amplatzer Septal Occluder (A30) in adults with ostium secundum amid septal defeds. Successlul
deployment ofthe A80 device was accomplished in 109 (91%) ol'117 patients taken to the

img.¢g.. gangs catheterization laboratory with intent to occlude. Patients in whom the device implantation was not

cxsmemaaiivacnan $11‘ _ , feasible had larger defects with larger shunts than those in whom the device was successfullyyour-mail implanted. Atthe conclusion of the procedure. complete V of the defect was demonstrated
c%.mK agar; TO CONTIME ,. in 75% patients. Small (< 5 mm) residual shunts were p ent n 23% patients and 2% patients had

large (> 5 mm) residual shunts. Al 3 mean lnllow—up of 19 months, remarkable improvement in
symptomatology was observed. Residual shunts were present in 10% patients at 1-month follow-
up. and in 1% of patients at 1-yearfollow-up. only one patient, with fenestrated defect, required
surgical intervention two years following initial device placement The authors conclude that
percutaneous dowe of the atrifl septal defects with ASO ls safe, and mid-ten'n results compare
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:. Amegecgomy favorably with those reported lollowing surgical ciosua. They recommend device closure as the
lirst—line therapeutic option in adult patients with atria septal defects.

5‘ Bfbcfmhefavv This is a well-wntten paper reporting a single-institution experience in closing atrial septal defects
1 _ _ . with ASO. They also mention the use of the 60‘ angulated delivery sheath (Hausdorfs catheter.
‘ " Cam“ '"“‘9“9 Cook Corporation) in patients in whom the device could notbe positioned parallel to the interatrial
. . septum. The candid reporting of air embolism brings the point home that we should continue to be
I diligent to prevenlvacuum creation in the sheath and take all precautions to avoid air embolism

:. Comm” Ammaies Whereas the authors used transesophageal echocardiographylor monitoring device placement
l intracardiac echocardlographyzz appears to be gaining acceptance and may have advantages in3' Flowlibrnamics thatno general anesthesia is required.

_ _ M reviewed In the introductory paragraph, many devices are available to the inlerventional
« " R°5‘°"°5’-'* cardiologist but selection ol a particular device becomes dilticult because 01 lack of randomized

;, Sm)“ clinical trials. A few studies33‘35 attempted to compare the results of multiple devices, as and whenthey became available, but these studies are neither randomized nor blinded and are unllkelyto
;. vgymopgasfy shed any more light than the single device studies. \«’*.'ith existing economical, ethical and medical

considerations, it is not possible to conduct a prospedlve randomized ctinlcal trial utilizing all the
eligible devices. Because ofthis reason, selection otthe device may have to be based on results of
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clinical trials conducted separately by the inventor or manutacturer of the device. A careful
comparison27”3° of implantation feasibility (ratio of implantations VS patients taken to the
catheterlzation laboratory with the intent to ocdude). percent device dlslodgements. misplacements,
and embolizatlons. and percent of patients witri effective and reintervention—free rates
during lollow-up, tabulated elsewhere,29~3° reveal that these are similar and comparable for most if
not all devices. in addition to feasibility. safety and effectiveness data. the availability. cost and size
of the delivery sheath. as well as other factors, may have to be considered in the selection olthedevice.
Of the devices listed above, some devices were discontinued because at the identified problems
during the study of the respective devices. At the present time, A30 is the only device approved by
the FDA for general clinical use for closure ofthe skid septal defeds. To my knowledge,
CardioSealIStarFle1. Centen'ng—on-demand buttoned and Helex devices, and the lranscatheter patch
are undergoing FDA«appraved clinical trials; they appearto be at varying stages in the clinical trials.
These devices will be briefly reviewed;
Ampiatzer septal Occluder. The A30 consists of two selbexpandable round diss connected to
each other with a 4 mm waist made up of 0.004 0.005" nitinol wire mesh filled with Dacron fabric.
This is a relatively new. doublevdisc, self-centering device with rapid accumulation of implantation
data, recentty approved by the FDA. Short- and mid—term follow—up data have been published.
Implantation of the device is relatively easy and requires a small delivery sheath. The device can be
retrieved with ease into the sheath prior to release. lt can also be repositioned. The prevalence of
residual shunts is low. The disadvantages are a thick profile of the device and concern related to a
large amount of nitinol (a nicl<el—titanlum compound) in the device and consequent potential tor
nickel toxidty.
Carrioseatlstarflex devices. Followino withdrawal ofthe clamshell device because ol tracture of
the arms of the device. the device was redesigned. An additional bend was introduced and the wire
material was changed to non-ferromagnetic alloy. Atthe same time, the fabric covering the defice
was changed to Dacron. it received HDE (Humanitarian Dr-Moe Exemption} from the FDA for use in
some cardiac defects. but does not include ostium seuindum atrial defects. The preliminary
experience with implantation of the device is reasonably good, but requires a large delivery sheath
and is ditticult to retrieve. The Cardioseal is not a self—centering device. but the further modified
version by StarFlex system made it more self«centering than Cardioseal. Arm fractures seen with the
clamshell device have also been reported with this dc-vice,thus raising concems about long-term
safety.
Centering-on4temand (COD) buttoned device. This is a modified fourth-generation buttoned device
with two spring buttons and a centering mechanism sutured on the rlghtattta aspen ofthe lett
atrifl occtuder Also. the device was made round. The technique of implantation oi‘ the COD device
implantation is more complexthan the tcurlh~gerierailon buttoned device. butit can easily be
learned The device delivery catheter is small (10 French (Fri) for most devices, although larger
devices (>= 50 mm) require 11 or 12 Fr sheaths. The COD buttoned device has been approved by
FDA for clinical trials in the US.. and the clinical trials continue. However, the clinical experience thus
1ar'°-3‘ is encouraging.
Helex device. This is the newest otthe devices. it is a double—disc device built on single strand
nitinol wire draped with ultrathin ePTEE it may be delivered via a 9 Fr delivery catheter without a
sheath. The implantation of the device is simple, and the device can be withdrawn into the catheter
before detachment and redeplciyed as desired. However. the human experience with this device is
limited FDA-approved clinical trials with an IDE are currenliy in progress.
Trzmscatheter Patch The currently available devices are double-disc devices and have similar
limitations in that they require septal rims to hold the device. Furthermore. wire—related problems
such as ofull perforation, aortic perforation. mitral valve injury. wire fractures and embolization
potentially exist in all devices in response to resolving these problems. wireless devices have been
conceived by Sideris and his associates;‘‘-32 detachable balloon and transcatheter deliverable
patdies have been developed. Polyurethane patches, supported by modified balloon catheters, are
implanted across akial septal defects, leit in situ for-18 hours. and balloon withdrawn, leaving the
patch in place. Following the feasibility and safety studies in piglets.” human trials began outside
the US.” FDA approval with IDE for human trials in the US. has been recently granted for a pilotstudy.
Summary and conclusions. Following the pioneering works ofKing. Rashkind and their associates
in mid 19.705, a number of devices have been designed and tested in animal models and human
subjects. Some devices have been discontinued and others were modified followed by further
clinical trials. At the time of this writing, only one device, A80, was approved by the FDA lor general
clinical use to occlude atria detects. There are a number of other deinces which are in clinical trials.
including the Cardloseallstarflex. COD buttoned, Helex and transcatheter patch devices. The
preceding paper reports on the utility ofASO in occluding mil defeds in adult patients: the results
appear good with extremely rare major complication and little need re—interventlon during follow—up.
ll is erivisiuned that several ulliei devices will be approved by the legulatuiy aulliuliliesi in the
foreseeable future so that an appropriate device for a given type of atria septal defect may be
selected bythe practicing lnlerventional cardiologist.
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M fiean mrrnur Catheter Ablation VS  
Home 33' Heart Surgeg Method-and-device-for-left-atrial-appendage-'

, Method and device for left atrial appendage
’ lv ir-
gerfusigg gtheger

: gums ;
. According to the present ', Dgxflg
3 invention, apparatus and

methods are provided for- directionally inserting

 

Inventors: Lesh, Michael D. ; van der Burg, Erik 1.;
Assignee: Appriva Medical, Inc. (Sunnyvale, CA)
Primary Examiner. Dawson; Glenn K.Assistant Examiner:
Attorney, Agent or Firm: Knobbe, Martens, Olson 5. Bear. LLP

; « L A device and method For obliterating or occluding a body cavity or passageway, in particular,
,- ‘..' Hflhfi 1 the left atrial appendage of a patient's heart. The procedure can be carried out
: annflrasus [gr 3 intraoperatively, but is preferably carried out percutaneously by use of a delivery rratheter
: Emvidmg gaging! : to position an occluding device adjacent a patient's left atrial appendage. The occluding
I ngrmgmn mmgns on 2 device may prevent the passage of embolic or other material to or from the left atrial
: kfllgnsfigkg '1 appendage by vcolumetrically filling the appendage, closing the opening of me appendage. with
; According to the pfesem ‘ an occludingmember, or pulling the tissue around the opening of the appendage together
‘ invention’ methods and _ and Fixing it in a closed state.
1 apparatus are provided for :

establishing perfusion 7
‘ " ‘ " ” '1’ DETAJLED DESCRIPTION FIGS.

1-3 show an embodiment ofan occluding
*“' device 10 having fealures of the invention

where an occluding member 11 is securedlo mvw aerns'sihlawolfica.mm

 
5l a retention member 12 that is arranged to fix4 , P(_;_:_ . . . . .

, camera, with gums-K,“ / Mme” “."”'° V: _ _ 1 MM : g: _; &_ W _ the occluding member in a desired position
f mpg! ' ‘ " '“"‘ 3 ' “ “" “' ' within abody passagewayorcavity.I The present invention
I provides an intravascular

catheter for
; administering a

The occluding member 11 generalry has disc
shape with an outer rim 13 around the
perimeter of a frame structure 14 which

  

) them ufic 3 M t a 3 supports a bamer15. _,v I . g _ _ g _ _ _ _. ,,.5,g._,,»_.,,,1,,,;,.,¢,,,,-gg,R;;°,,,,,.;,,,,, The outer rim 13 can be circular or polygonal,
E9g£ or any other shape that is suitable for- - _._,,¢E,3 5 5..3.,,»,A3 M ;,.Yr._. 5,335,‘ _ . , conforming tothe inside surface ofa body

cavity.
/ ‘ Mnw.A~naianDiabete5‘fl'!'»el>eslle mm A hub 16 can be localed nearlhe center of the

g " fliahnri I Ms by Coogle occluding member 11 which serves to
neflugion duke ; ‘ connecllhe retention member 12 to the

{ -me structure and funct-jun § occluding member, ln addition to other functions.
: of mg pfefgrfed ' The outer rim 13 is typically made from a soft polymer material 17 which pennils flexibility ofthe outer
I embodiments can bet be 1 rim and facilitates sealing of lhe ouler rim against the inside surface of a body cavity or passageway.
E Undt’-|'5t°0d DY Fefefence f The barrier 15 can be a thin mesh or film of material which serves to blockthe passage of material
2 ‘° the ' within an area surrounded by the outer nm 13.V V " The barrier 15 can be secured to the outer rim 13 along its entire perimeter 18 in orderlo achieve a

complete seal therebetween and can be molded into the outer rim 13 or bonded thereto by a suitable
method such as gluing. welding, sewing or other suitable method.

' " ‘ ' ' ‘ } The outer rim 13 is at least partially supported by the frame struclure14 which connects the outer rm
‘f flrain gnnglgg ; 806 me hub.

S appropriate» { The frame structure 14 can he made from one ormore elements of high strength malenalsudi as
indicated’ modem media, E stainless steel or MP35N, or may preferably be made from shape memory or pseudoelasnc alloys

. treatment frequently 2 Sum 33 Nm~ _ _ _ ,
: "minds; the pfgcedure Qf : Preferably. the frame structure 14 I5 made from a malenal Wl‘llCl1 can be self expanding from a
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; moving

- System and mgghod ‘
ffo e olu inal3 grafting of bifurcated
: §

The present invention» provides a system and
; method for edoluminal
‘ grafting of a blood vessel. or

gummggigiggi go tlig [grm .
1 In general, the invention ',; features a method and

apparatus for facilitating
; delivery of a

:  ®; tre ment of
. congestive heart
I failure b i I
I ggrmslon of the kidney ,
« Q infusion of a '
vgsgitatorC OF A PREFERRED

' EMBODIMENT OF THE
/ INVENTION FIG. 1 shows
3 one embodiment of the
: proposed therapy

rovin

Linkage steering
, .n;s_cti;r&smbz
; detiectable catheters
', What is claimed is: 1. A
' rotationallyaduated .

mechanism for deflectable fcatheters, comprising:/a...

x~

3; : ggoxidé resin-
; rriodified Qozyester; 4:03 with al
1 We claim: 1. A ccatincl
I composition applied to a
} substrate comprising an
: alkyd resin based
: topcoat

dto coat

. iuunuu-1, un. nu-us. uuuvtuna l'V -.. umm. «um I; uuuuruu luuvn mu. you new naps»-unity nun: a
constrained configuration so thatthe occluding device 10 can be delivered to the deployment site in a
low profile an flexible configuration which facilitates perwtaneous delivery.
Preferably a radial hoop 21 is contained within the sott poiymer material 17 otthe outer rim 13 and
serves to maintain the annular shape at the outer rim and facilitate radial expansion of the outer rim
from a constrained position or configuration

Rotated patents»
Method and apparatus for patchinq a tissue open-inq
The present invention provides aciosure catheterand methods for closing an opening in tissue, a
body lumen, hollow organ or other body cavity. The catheter and methods
Fl? er a ratus for ostiurn of left a nda
The invention provides a filtering membrane that allows blood to pass therethrough while
substantially preventing blood clots formed in the atria appendages trom
Patches and coilars for medical agglications and methods of use
Reternng to FIGS. 1—3. a vascular down: system 100 generally includes two components: a arterial
closure device (‘A00’) 105 and a deployment instrument 110. The ACD 1...
Czevige for ggntaining embglig mater at ‘n the ii having a plurality of tissue rgrengion
strgctures
There is provided in accordance with one aspect ofltie present invention, a method of ocduding an
mu appendage. The method comprises the steps of inhibiting changes ..
Control of tissue growth in textured §lood~cgntac>ting surfaces
What is ciaimed is: ‘L A blood pump comprising: a blood flow channel having a textured surtace and
a smooth surface adjacent to the textured surface; and a rotor
Pulp washing shower
The present invention provides a shower pipe with a single, substantially straight line of racetrack-
shapeo slots and a set of distributors, all ofa single type.
Narrow rofile transformer haviri interleaved windin s and coolin
The present invention is delined by the appended claims with specific embodiments being shown
in the attached drawings. For the purpose of summarizing the invention, the
Brachytheragg’ seed deglgrrnenft sxsterri
A preferred embodiment ofthe present bractijtlierapy seed deployment system comprises at least
two seeds and a filamentjoining the at least two seeds. The seeds may be
I‘-.o-naratus and method for multiple o!qar‘._procu.'ement
The present invention includes a method and device for the removal otvisceral organs tram an
animal for purposes ottransplanlation. such organs having branch
Bidirectional check valve Catheter
The present invention provides an improved bidiredionai check valve catheter which is easy to
manuiaclure, installs easiiy and permits long term placement in the
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Background A 73-year-old woman presented with a history of
persistent atrial fibriilation, which had lasted more than five
years. She also had a remote history of transient ischemic
attack and had received warfarin therapy. The international
normalized ratio had been carefully maintained at slightly
subtherapeutic levels because of recurrent gastrointestinal
bleeding, which was severe enough to require frequent blood
transfusions. With colonoscopy, the source of bleeding was
localized to multiple arterial-venous malformations. The patient
underwent catheter ablation of the atrioventricuiar junction and
received a single chamber pacemaker. Two years later, she
received a dual chamber pacemaker followed by cardioversion to
restore a sinus rhythm. Following brief cardioversion, her
symptoms of atrial fibrillation returned after two days.

Investigations Transesophageai echocardiography, pacemaker
interrogation.

Diagnosis Persistent atrial fibrillation, gastrointestinal bleeding
requiring transfusion.
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Management Percutaneous left atrial appendage occlusion,
antipiatelet therapy.
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A 73-year-old woman presented with persistent atrial fibrillation
(AF), which had lasted more than 5 years. In an effort to control
the ventricular response to AF, she had previously undergone
catheter ablation of the atrioventricular junction and received a
single chamber pacemaker. Anticoagulation therapy with
warfarin was initiated at this time, but unfortunately the
patient deveioped recurrent gastrointestinal bleeding
complications requiring multiple blood transfusions. By using
colonoscopy, the source of the bleeding was eventually
localized to multiple arterial—venous malformations. To
minimize gastrointestinal blood loss, warfarln anticoaguiation
was carefully controlled at slightiy subtherapeutic levels of the
international normalized ratio. Six months before admission to

hospital, the patient had received a dual chamber pacemaker
and dofetilide therapy for cardioversion. Although her sinus
rhythm briefly returned to normal, the AF had returned.
Cardioversion was attempted again using dofetilide and
although the patient had a normal sinus rhythm for 2 days, she
had persistent AF for the subsequent 4 months.

The patient had NYHA (21355 11 symptoms of heart failure,
mainly due to fatigue caused by AF and anemia. Her medical
history was notable for a transient ischemic attack 10 years
previousiy-—possibly due to a thromboembolic event—that
manifested as weakness and ciumsiness in the right hand. No
abnormalities were found on physical examination except for a
grade 2/6 systolic murmur radiating from the apex to the axilla.
Echocardiography confirmed that this murmur was caused by
mild mitral regurgitation. No signs of atherosclerotic disease
were found using carotid ultrasonography. Transesophageal
echnrardiography was performed to exrlirrle other possible
sources of thromboemboli. There was no evidence of patent
foramen ovale, the left ventricle was normal in size and
function, the transverse and descending aorta were free of
significant atherosclerotic disease and no thrombus was
detected in the left atrial appendage (LAA;  ).
Furthermore, no spontaneous echo contrast was observed in the
left atrium.

figure 1 Transesophageal echocardiography of the left
auial appendage.

" (A) A transesophageal echocardiogram of the left
atrial appendage before placement of the PLAATO
device (8) A transesophageal echocardiogram of the
left atrial appendage after percutaneous occlusion. 
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An arrow shows deployment of a PLAATO device in l
the left atrial appendage. Abbreviations: LA, left I
atrial body; LAA, left atrial appendage. ;
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The patient was considered a poor candidate for iong-term
anticoagulation therapy with warfarin, because of recurrent
gastrointestinal bleeding. Pulmonary vein ablation was
considered, but this strategy was not advised because
aggressive anticoaguiation therapy is necessary after the
procedure. Instead the patient was referred for percutaneous
LAA occlusion as a participant in the Percutaneous Left Atrial
Appendage Transcatheter Occlusion (PLAATO) trial. After
informed consent, she was taken to the cardiac catheterization
laboratory and sedated with fentanyi and midazolam. Baseline
transesophageal echocardiography was repeated to rule out
intercurrent development of LAA thrombus and was also used to
monitor placement of an LAA occlusion device.

By using echocardiography, the neck of the LAA was estimated
to have a diameter of 25 mm. The right femoral vein was
cannulated using the Seldinger technique and a trans-septa!
puncture was performed with a Mullins sheath and
Brockenbrough needle. Following intravenous administration of
weight-based heparin, a Cook wire guide was advanced into the
left atrium through the sheath; the Mullins sheath was then
replaced with a preformed delivery sheath that accompanied the
PIAATO device. A 32 mm occlusion device (ev3 Inc., Plymouth,
MN, USA) was advanced through the delivery catheter and

l deployed under echocardiographic and fluoroscopic guidance
(Figure 18, Figure 2). Doppler echocardiography and contrast
injections through the delivery catheter confirmed that the
device was positioned so that the neck of the LAA was
completely occluded, and the PLAATO device was then released.
A final angiogram of the left atrium showed that the LAA had
not filled with contrast agent (Figure 3). A 300 mg loading dose
of clopidogrel and 525 mg of aspirin were administered. lhe
patient tolerated the procedure well and was released from
hospital the following day. Clopidogrel and aspirin therapy was
continued for 6 months, and changed to aspirin only thereafter.
Endocarditic prophylaxis was prescribed indefinitely, as judged
by the treating physician.

  EQLJFL2 A cineangiographic frame of the PLAATO l
occlusion device.

 
 

 

‘ An arrow shows the PLAATO device immediately i
after dupluyiiienl. and before its release from UIE
delivery catheter. Abbreviation: DC, delivery i

".91 nnumi.--us‘ Fir»-uru"l'3n;r1G~ .~i:.-in /-now. l
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figure: 3 A cincangiographic frame of the final left atrial
angiogram.

 

   

 

0 contrast agent leak can be seen around the
evice or in the left atrial appendage. An arrow

indicates the PLAATO device after release.
Abbreviation: LAA, tell. duial appendage.
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Ciopidogrel therapy was stopped 1 month after the patient had
undergone the PLAATO procedure, because of recurrent
gastrointestinal bleeding. She continued to take 180 mg aspirin
daily, but clopidogrel therapy was resumed 8 months later after
an episode of blurred vision. A head CT scan carried out as part
of the diagnostic work—up did not reveal any acute changes.
Only small areas of encephalomalacia were noted, which were
probably related to remote ischemia. Chest X-ray showed the
device in the left atrial appendage. Carotid uitrasonography
revealed only minimal atherosclerotic changes, without evidence
of significant stenosis. One year later, the patient underwent
endoscopic cauterization of colonic arterial-venous
malformations, which successfully controlled the
gastrointestinal bleeding. With iron supplementation alone, she
now maintains a hematocrit of 35%. Two years after
percutaneous LAA closure, the patient continues to do well
clinically.

_I_?lSCll_§$lON _ - TOP

Patients with AF have a five—fold increased risk of stroke

compared with patients in normal rhythm} When atrial
thrombus is seen by transesophageal echocardiography in
patients with non-rheumatic AF, 90% of the time it resides in
the LAA. Anticoagulation with warfarin is an effective
management strategy for patients with paroxysmal or fixed AF.
This treatment reduces the risk of stroke by almost 70% and is
more effective than aspirin or aspirin plus low-dose warfarin

therapy? 3 4 Patients with the highest risk of stroke gain the
most benefit from anticoagulation therapy, yet these same
patients are more likely to have contraindications, or might not

receive such therapy.1=—"i-5 Of particular concern are patients
with AF who have bleeding episodes while taking anticoagulant
therapy, those with a high risk of injury that might be
complicated by bleeding, (e.g. after a fall) and patients who are
difficult to monitor adequately.

 



h i//www.nature.com/no cardio/ournal/v3/n8/full/no cardioO610.htm| 02/19/9009 01:01:57 PM

.T.REAT'“E”T 5”“ M‘__ENAG.E!?‘5"T ‘ Ti’?

Closure of the LAA seems to be a reasonable prophylactic
treatment to help prevent thromboembolism. Although surgical
closure of the LAA can be performed, it is invasive and
associated with poor patient outcomes.° 7 3 Transvenous
closure of the LAA is a new approach, and recent trials have

tested its safety and efficacyfiefl A recent study by Ostermeyer
et al. comprised two registries of 111 patients (aged 71 2 9
years).ll Patients recruited to the trial had contraindications for
anticoagulation with warfarin and one or more of these
additional risk factors for stroke: presence of congestive heart
failure; a left ventricular ejection fraction less than 40%;
systolic hypertension greater than 160 mmHg; diabetes; age
>65 years; previous myocardial infarction or known coronary
stcnosis of more than 50%; spontaneous echo density in the
LAA or a blood flow velocity in the LAA of less than 20 cm/sec.
Their data show that this investigational strategy is promising;
one neurological death was reported within 30 days of the
PIAATO procedure and three patients required in-hospital
pericardiocentesis for hemopericardium during or following the
procedure. After a follow-up of almost 10 months, only 2 out of
111 patients had experienced a stroke (2%). This was
equivalent to a 60% reduction in stroke rate, as the anticipated
incidence of stroke had been 6.3%, based on the patients’
CHADS2 (i.e. congestive heart failure; hypertension; age >75
years; diabetes; stroke or transient ischemic attack) risk

stratification scores}; Transesophageal echocardiography at
follow-up showed that the device had not migrated and no
mobile thrombi were seen in any patients. Five patients had
major adverse events (new major or minor stroke, cardiac or
neurological death, myocardial infarction or requirement for
cardiovascular surgery) related to the PLAATO procedure.
Although the risk of stroke was not abolished by LAA occlusion
in this study, it does seem to have been reduced. A non—cardiac
thromboembolism, a thrombus in the left atrial body, or other
causes could account for continued stroke occurrence.

 

Only a randomized trial, however, can establish the actual
reduction in stroke rate following LAA occlusion. A new trial
called the WATCHMAN Left Atrial Appendage System for Embolic
PROTECTion in Patients with AF (PROTECT AF) trial is underway
to evaluate the stroke rate following LAA occlusion using the
Watchman?» device (Atritech inc. Plymouth, MN; l-igure 4). me

Watchman?‘ device is not immediately occlusive, but acts as a
filter until endocardiaiization of its atrial surface occurs.
Patients who enter the trial must be able to take warfarin for at

least 45 days and aspirin thereafter. One in three patients
receives warfarin therapy alone, while the remaining patients

receive a Watchman® device. This trial should give further
insight into the efficacy of this strategy. If it yields positive
results in terms of patient outcome, LAA percutaneous occlusion
could be an attractive management option for many patients
with AF. Such patients might not be ideal candidates for
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warfarin therapy or choose to take warfarin for only a short
period of time after percutaneous LAA occlusion, before
switching to aspirin therapy alone.

Figure 4 The Watchman® occlusion device. I

Barbs on the outer edge of the wires help to fix this I -device to the musculature of the left atrial

appendage. An arrow shows which side faces me Ileft ahiurn when the device is deployed. ‘

Abbreviation: B, barbs. ’'3 Cull ore and ieoend INK‘:
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AF is associated with a significantly increased risk of stroke and
necessitates treatment with warfarln antlcoaguiation. Few
alternative options exist, however, for patients who cannot
tolerate this treatment or who develop bleeding complications,

, as in the present case. Surgical left atrial ablation is one
alternative and another option is antiplatelet therapy with
aspirin, clopidogrel or a combination of these. Early results of a
Phase I trial of percutaneous LAA occlusion are promising, and
an ongoing prospective randomized trial will help to determine
its usefulness as an alternative therapeutic strategy.
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The Role of Transesophageal

Echocardiography

Simone R. F. Fontes Pedra, Carlos Augusto Cardoso Pedra, Jorge Eduardo Assef, Renata
de Sa' Cassar, César Augusto Esteves, Sérgio N. Braga, Sérgio Pontes Jr, Valmir

Fernandes Fontes

S50 Paulo, SP - Brazil

PURPOSE - Evaluation of the role of transesophageal echocardiography in
percutaneous closure of atrial septal defects (ASD) with the Amplatzer septa]
occiuder.

METHODS - Patients were selected for percutaneous closure of ASD by
transesophageal echocardiography (TEE), which was also used to monitor the
procedure, helping to sefect the appropriate size of the Amplatzer device, to verify its
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position, and to access the immediate results of the procedure. During the follow-up,
TEE was used to evaluate the presence and magnitude of residual shunt (RS), device
position, and right cardiac chamber diameters.
RESULTS - Twenty—two (40%) of a total of 55 studied patients were selected. Thirteen
underwent Amplatzer device implantation, eight are still waiting for it, and one
preferred the conventional surgical treatment. All procedures were successful, which
was mainly due to proper patient selection. Six (23%) patients acutely developed RS,
which spontaneously disapeared at the three-month follow-up examination in three
patients. There was a significant reduction in the right ventricle diastolic diameter,
from 27mm (average) to 24mm and 20mm, one and three months after the procedure,
respectively (p< 0. 0076).
CONCLUSION — With the aid of TEE, percutaneous closure ofASD can be
successfully, safely, and effectively performed.
Key words: Ihziill septal defects, interventional cardiology, echocardiography

In recent years, several congenital cardiac defects have been successfully treated with

therapeutic catheterization L10. In 1974, King and Mills 11 made the first attempts at
percutaneous ciosure of atrial septal defects (ASD). Since then, several prostheses
have been examined for possible use in this procedure. Currently, five are under

investigation with varying results 1249. Our experience was developed with the

Amplatzer septal occluder 20, which was experimentally introduced in September 199521

The success of percutaneous closure of ASD is directly related to the proper selection
of the patients for implantation. Defects of the ostium secundum type, located in the
central portion of the septum, with thick borders and dimensions large enough
to sustain the device, are ideal for percutaneous closure. The detailed study of the
defect with measurement of its dimensions, in at least two planes, can be performed in
a precise way through transesophageal echocardiography (TEE). In addition to patient
selection, echocardiography has been used in the hemodynamic room for the
continuous monitoring of the procedure, providing additional safety and significantly
reducing radiation-exposure. Using TEE clinicians not only can verify the position of the
Amplatzer septal occluder in relation to the ASD but can also evaluate residuai shunt
(RS) immediately after can implantation and during the late follow-up. TEE is therefore
important in conjunction with this procedure.

In this study our initial experience with percutaneous closure of ASD by means of the
Amplatzer septal occluder is presented, stressing the role of TEE.

Methods

Since August 1997, patients with clinical signs of ASD, diagnosed with transthoracic
echocardiography (TFE) as the ostium secundum type, underwent TEE to evaluate the
possibility of using percutaneous treatment. Ages of patients ranged from three years
and two months to 65 years. TEE was performed after consent of the patient or the

patient's guardian. Because only adult esophageal probes were available, for the
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examination to be safely performed it was required that the patient's minimum weight
was 16kg. Patients under 15 years of age underwent TEE with general anesthesia;
therefore, an anesthesiologist and a nurse were required to be present in the
echocardiography laboratory. Under continuous electrocardiographic monitoring and
pulse oximetry, patients were anesthetized with propofol and halothane after receiving
midazolam as a pre-anesthetic. lhen, the esophagus was easily lubricated with
lidocaine gel and a probe was inserted. At the end of the procedure, the anesthetic
effect of midazolam was reversed with flumazenii. Some adults also needed sedation

with propofol because they could not tolerate the examination with local anesthesia
alone. Ultramark 9 equipment (Advanced Technologies Laboratories Inc., Bothell,
Washington, US) was used with an adult biplanar esophageal probe (11mm) and color
pulsed Doppler. The defect site, position, and number were analyzed, as were the
connections of pulmonary veins and cardiac chamber sizes. Hemodynamic impact of
the lesion and shunt direction were also noted. Other defects and signs of pulmonary
hypertension were also described. The selected patients had defects with borders that
had a minimum diameterof 4 to 5mm that allowed the satisfactory placement of the
occluder's discs in the atrial septum without invading or harming the adjacent cardiac
structures. These borders were classified according to their positions as: if in the
transversal plane, the one close to the tricuspid valve is the anteroinferior, and the one
close to aorta is the anterosuperior; if in the iongitudinal plane, the one related to the
superior vena cava is the posterosuperior, and the one related to the inferior vena cava
is the posteroinferior.

   

  .......-.___ -..., ---.- _-_,...__.,__. ,_,-_-_ .._._ _.....--._, .-. _..-

Right ventricle (RV) size prior to impiantation was aiso objectively analyzed, through
the measurement of its final diastolic diameter in the M mode and this was compared
to other measurements during follow-up.

The criteria required for implantation were: 1) ostiurn secundum type of ASD; 2)
maximum defect diameter = 21mm; 3) RV dilatation due to volumetric overload; 4)
left—right shunt; 5) minimum distance of 4 to 5mm between the defect borders and the
coronary sinus, the atrioventricular valves, the right superior pulmonary vein, and the
superior and inferior vena cava.

For the selected patients, the percutaneous treatment was offered and performed after
they or their guardians had read all the information about the procedure and had
signed the consent form.

In the catheterization iaboratory, the use of TEE was characterized by: Demonstration
of the defect to the interventional team; monitoring and measuring the stretched
diameter, monitoring the opening and placement of the discs and waist of the device in
the atrial septum; checking the position of the implanted prosthesis prior to the
withdrawal of the delivery catheter; and finally, evaluation of RS (location and
classification), whenever present.
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Fig, l ~ Ttansesophagnal nrhrxzaniioiyam ufan individual with an mlnm! m-um!-nu
type atrial septal at-fect. presenting favorable rharactrristics to percutaneous
rlosuro with the Antplatzer prosthesis ikztigituditwl plane).

The stretched diameter was measured with a balloon catheter inflated inside the left

atrium and moved towards the atria! septum. After color Doppler showed total
- . of the defect, the balloon was slowly deflated. At the exact moment it

passed through the atrial septum plane, its diameter was obtained by
echocardiography. This diameter was compared to that obtained with balloon inflation
outside the body, with the same amount of contrast medium used at the moment of
passage to the right atrium and estimated using a grid.

  

  
Fig‘ 2 - ‘fransesopltageal ccltocardiograxn tlongaxisl. xhowmg the ballaopositiotmd ut the atrial septum during ll\(* measurement of the stretched
dl.‘m)£‘lt’l'.

R3 was characterized by a left-right flow between the defect's borders and the

prosthesis, and classified according to the proposal of Boutin and co—workers 22: trivial
<1mm; mild = 1 <2mm; moderate = 2 <4mm; and severe = 4mm.

After implantation, the patients stayed in the Intensive Care Unit for observation untii
the following morning, being discharged after chest radiography, electrocardiography
(ECG), and TEE were performed. Salicylic acid was prescribed at a dose of 5 to
10mg/kg/day for six months, and prophyiaxis for infectious endocarditis was indicated
for six months or in the presence of R5 for life. The proposed protocol for late follow-up
consisted of clinical evaluation. chest radiooraphv. ECG. and echocardiooraohv
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scheduled for one month, three months (also included a new TEE), and 12 months
after implantation.

The non—parametrical test of Friedman was used to compare the average of the final RV
diastolic diameters before, one day after, one month after, and three months after
implantation. The correlation between the diameter of the ASD and the stretched
diameter was evaluated by linear regression.

Results

Twenty—two of 55 patients studied with TEE were selected for implantation according to
the criteria of inclusion. The reasons for excluding the others were: absence of atria!
shunt, defects with no hemodynamic impact, defects of the sinus venosus type, with or
without partial anomalous pulmonary drainage, multiple defects or defects with
dimensions above 21mm, eccentric ASD, or ASD with very thin borders.

There were no complications during selection, and tracheal intubation was not
necessary. The patients were discharged on the same day after a short period of post-
anesthetic observation.

Thirteen of the 22 selected patients were referred to the catheterization laboratory. One
preferred the conventional surgical treatment but eight are still waiting for the
procedure. The clinical feature as well as the anatomical and hemodynamic findings of
the thirteen patients are listed in table I. Implantation was successfully performed in
all patients.

Table l - (lnlnl. Innlonical and hnodyuilc clsndukfla
of patient: who underwent pcmnnneons closure of atrial

septa! dctccta

Number Age Weight ASDD QP/OS smo Pnasl. N Obs.
(yum: (kg: tml irmi

l7 l9
H 16

12.3 13
32.4 33
23 Z4

21 am! 9 22 and 8 PCA
21 Z4
Z1 22
26 Z8
Z0 20

25.3 25
l8.7 19
20.0 2D

:<°‘é"'3E3'-"
1
2
3
4
5
6
7
8
9
l0
1]
12
13

When»: ASDD - atrial septal deflect dlamunr: Str.D - sin-lrhed diamaer.
Pmai.N - prosthesis numbcc FDA - pzrslsience of dorms arwfinsus:Obs. - Olasetvailon.
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The stretched diameter calculated by TEE was 15% to 68% (average of 34%) larger
than the largest diameter of the ASD determined prior to implantation, also by TEE
(Table 1). There was a strong linear correlation between them (r=0.8646 — p<0.0001).
The choice of prosthesis was based on the diameter of its central point (waist), which
was equal to or 1mm larger than the stretched diameter obtained.

Patient number 2 presented a very thin posteroinferior border, which impaired its
visualization between the two discs of the prosthesis, making it difficult to determine if
the occiuder's position was correct. Patient number 7 also had very thin borders, with a
stretched diameter almost twice the real diameter of the ASD. In this case, the size 24
prosthesis was arbitrarily chosen after confirming that the total extension of the
septum would bear the device. This prosthesis fit the septum perfectly and, by the
following day the defect was totally occluded. Patient number 6 had two ASD with a
border of 8mm between the orifices and a short ductus arteriosus. In this case, two

prostheses wereused. They were arranged like a sandwich (the superior embracing the
inferior) in the septum and a Gianturco coil was implanted through the aorta for

the of the ductus arteriosus 23. During the first prosthesis implantation, the
patient experienced a supraventricular tachycardia, immediately reversed with
adenosine. At the end of the procedure, the ductus arteriosus was totally occluded and
the two prostheses seemed well positioned with no RS. The other procedures were
uneventfully performed.

  
Fig 3 » Tmrsvusl plane sinwirglix‘ puftn pmiliolz tifiirduvitr in llK‘A¥‘Ii-'11 septum
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Fig. 4 - Lnngiiuxliml axis showing me prmxiuvsis admualrly pmitionvri in me
atrial septum

immediately after the implantation, five patients experienced mild RS. in one of them,
RS was only observed by TEE on the following day, probably due to the different
incidence of the ultrasound beam of the transthoracic via in relation to the

transesophageal one. Similarly, a patient had acute RS that seemed to close on the
following day, but the TEE performed three months later again revealed a shunt. In the
patient receiving two prostheses, TEE also showed a mild RS (1.9mm) three months
after implantation. In this case, the left-right flow was at a high speed, and was not
noticed immediately after the procedure. Due to these variations, the prevalence of RS
was calculated at the third month after implantation. It was 23% (3 patients out of
13). There were three spontaneous ciosures, one occurring 24 hours after the
procedure, and the other two by the third month foliow—up. In regard to the evaluation
nf RV dimensions, there was a reduction of some miilimeters in the final diastolic
diameter in all cases. The statistical analysis showed a very significant difference
(p<0.0076) between the averages of the diameters before the implantation, after one
and three months. It is necessary, however, to evaluate this result critically, due to the
presence of three adults in the sample, which makes the group very heterogeneous.

 
Fig. 5 Study with nzlor Dopyili-r rvwaling no utskiual shunt. l.V— lcfx vvnlririet RV
right VE‘Ill!‘lCl£‘. RA rig)“ am‘um: LA left atrium‘ SVC» superior vma case.

In our experience, there was neither embolization of the prostheses nor
thromboemboiic phenomena.
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Discussion

The treatment of ASD by means of therapeutic catheterization can be considered very
attractive. The possibility of therapy with no surgical scar, no pain — common in the
postoperative period - no transfusion, short hospital stay, and significant rediiction in
the costs are unequivocal advantages. The devices available for percutaneous closure
of ASD have become more technologically refined with time. They are safer, more
efficient, have less risk of embolization and of poie fracture, and present a lower
incidence of RS. It has also been possible to reduce the profile of the sheaths
necessary to deliver the prosthesis (6 Fr for the smallest Amplatzer prostheses),
increasing the therapeutic possibility for symptomatic infants.

The Amplatzer occluder's basic principle of approaching the ASD is the insertion of its
central point in the defect, providing stability to the device and eliminating the need
for metal arms or frameworks. This waist centralizes the prosthesis automatically in
relation to the septum, independentof the implantation angle, facilitating its
positioning. As the discs do not need iarge dimensions for the device's stabilization,
their implantation can be potentially extended to defects not having extensive borders
that would keep them apart from other intracardiac structures. These discs as well as
the whole metallic structure of nitinol are extremely flexible and do not contain any
sharp elements or hooks, which minimizes the risk of perforation during and after the
procedure.

As previously reported, the success of implantation is directiy related to the proper
selection of patients, which was very weli demonstrated in our series — all patients
referred to percutaneous closure of ASD had a successful outcome. TEE allows perfect
visualization posterior structures of the heart , particularly the detailed study of the

atifio} septum and its defects 22. For this reason, a transthoracic evaluation suggesting
ASD susceptibie to percutaneous treatment should be complemented with a TEE. The
fact that only 40% of the 55 patients studied by TEE presented favorable
characteristics for this treatment stresses even more the need for selection of patients
using this technique. Despite the necessity of general anesthesia for pediatric patients,
the procedure can be safely performed on an outpatient basis, as long as equipment for
cardiorespiratory monitoring and appropriate anesthetic drugs are readily available. In
our experience, patient selection was uneventful.

The possibiiity of monitoring the implantation with TEE makes the procedure easier
because ASD cannot be as well analyzed by angiography. Besides, the technique allows

patient and staff to be spared from exposure to radiation 24. Fifteen minutes of
fluoroscopy are necessary for the impiantation. With TEE, the use of contrast medium
is iimited to the initial diagnostic angiography. The Ampiatzer septal occluder causes
no reverberation of the ultrasound beam; therefore it can be very well evaluated by
echocardiography. The verification of the borders between the two discs of the device
in the longitudinal and transversal planes provides accurate confirmation that the
device is properly positioned. This is a key role of TEE because the prosthesis can only
be released when its appropriate position is confirmed.

RS is best evaluated by color Doppler. Angiography immediately after the implantation
can reveal a left—right shunt through the prosthesis mesh, since the epithelization
process has not yet begun. Through the use of TEE it is possible to evaluate the real

presence of RS and to determine the shunt's magnitude by measuring its width 22. RS
rates vary according to the different techniques and prostheses used for evaluation. In
a multicenter study of the Sideris prosthesis, RS prevalence in one month was 80.5%,
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dropping to 45°/o in six months, and to 19% in one year 13. In another study carried
out in Toronto with the Clamshell prosthesis (Bard USCI Division, C.R. Bard, Billerica,
MA, USA), an incidence of acute RS of 91% was reported, with regression to 71% 24

hours later. In an average follow-up of 10 months, the rate dropped to 47% 22. In the
initial giohal experience with 730 cases of Amplaher prosthesis implantation, the

rate was higher than 95°/o after the first month of foiiow-up 21. In our initial
experience, there were three patients out of 13 (23%) with mild RS three months after
implantation confirmed by TEE. Maybe our results, in regard to RS, are not so good due
to the fact that ours is a small series, and also to the unusual case where two
prostheses were simultaneously implanted in the same patient. Sometimes, RS could
not be seen by TTE, which is not surprising considering the greater sensitivity of TEE
for the visualization of the atrial septum. However, it surprised us to observe RS by
TTE, on the following morning, because it had not been visualized by TEE immediately
after the implantation in the catheterization laboratory. Maybe the difference in the
direction of the ultrasound beam in the two procedures could expiain this phenomenon,

‘ allowing us to suggest that, after the end of the implantation, RS investigation should
also be carried out using T|'E.

 

Trivial and discrete RS5 do not cause any volume overload to the right chambers and,
many times, do not have murmurs. The disappearance of the fixed splitting of the
second cardiac sound can also be observed. Therefore, the ASD can be considered
treated from the clinical—functional point of view, even in the presence of these small
shunts. It is worth stressing that the real incidence of RS in the postoperative period of
ASD correction is not completely known, because there are no consistent studies in this
area. The major problem of RS rests in the unknown incidence of infectious
endocarditis, especially after the introduction of a foreign body into the septum. This is
the reason why prophylaxis is recommended. In our protocol, those patients with a
persistent RS after the third month follow—up should have TEE repeated one year after
the impiantation to determine the necessity of continued prophylaxis.

In conclusion, percutaneous closure of ASD today is a reality. The Amplatzer septal
occlucler has produced very favorable results with low risks. TEE is fundamental in the
selection of candidates for implantation, procedure monitoring, and follow-up of these
patients.
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