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UNITED STATES PATENT AND TRADEMARK OFFICE

SERIAL NO: 77/278969

e IEWHIMRAK

CORRESPONDENT ADDRESS

TRADEMARK DEPT.
MEDTRONIC, INC.

710 MEDTRONIC PARKWAY GENERAL TRADEMARK INFORMATION:
LC 340 http://www.uspto.gov/main/trademarks.htm

MINNEAPOLIS, MN 55432-5604

APPLICANT: Medtronic, Inc.
CORRESPONDENT’S REFERENCE/DOCKET
NO:
T1093US

CORRESPONDENT E-MAIL ADDRESS:
trademark@ medtronic.com

REQUEST FOR RECONSIDERATION DENIED

ISSUE/MAILING DATE: 2/19/2009

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

After carcful consideration of the law and facts of the case, the examining attorncy 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No. 2236135, CLOSURE, for intravascular catheters, should be withdrawn because the registrant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.” Applicant’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 of the goods
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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’s Miniatures, Inc., 59 USPQ2d 1593, 1595 (TTAB 1999);, TMEP
§1207.01(a)(i11). If the cited registration describes the goods and/or services broadly and there are no
limitations as to their nature, type, channels 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
channels of trade, and that they are available to all potential customers. [n re Linkvest S.A., 24 USPQ2d
1716, 1716 (TTAB 1992); In re Elbaum, 211 USPQ 639, 640 (TTAB 1981); TMEP §1207.01(a)(i11).

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 Internet 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 Internet 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 usc in atrial occlusion procedurcs.

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 715.03(c). If applicant
has already filed a timely notice of appeal, the application will be forwarded to the Trademark Trial and
Appeal Board (TTAB).

fEdward Fennessy/

Trademark Examining Attormey
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 of the
complete TARR screen. If the status of your application has not changed for more than six months,
pleasc contact the assigned examining attorney.
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ATRIAL FIBRILLATION; VCU Pauley Heart Center First to use Technologically Enhanced Intracardiac Ultrasound for the Treatment
of Atrial 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
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SECTION: EXPANDED REPORTING; Pg. 120
LENGTH: 903 words

HEADLINE: ATRIAL FIBRILLATION;
VCU Pauley Heart Center First to use Technologically Enhanced Intracardiac Ultrasound for the Treatment of Atrial Fibrillation

BODY:

The Virgmna Commonwealth Umversaty Pauley Heart Center is the flrst in the Umted States to use a new type of mtracard:ac

Ouﬂm | Fage

M
ol 4 Docr“" ol 101 » {/4Tenn|”‘“““x ‘i‘.’oﬁg >




hitp://www lexis.com/research/retrieve? m=8a9050bb823df6942fa2088128d3c19ac&docnum=1& fmistr=FULL& startdoc=18&w

chp=dGl bVzz-zSkAz& md5=a4408282d02b4ced01e9ac8d36d5657a&focBudTerms=atrial%20and%20implant%20and%20catheter&fo

FOCUS™ Terms ,atrial and implant and | Search Within [Orginal Resuhs ( - 102 :5] m Advanced. ..

AMReSLAlts{‘lOﬁ\ Professional & Practice Materials - {101} »

View: Cite | KWIC | Full | Custom E10f 1013 =N
More Like This | More Like Selected Text

BODY:

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 irreqular rhythm, which affects more than 2 million Americans, interferes
with the heart's ability to efficiently purmnp 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 a special
catheter that is laced through a blood vessel in the leg and advanced into the heart. Traditionally, 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 aliows us to better move our catheters
around more safely 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 Heaithcare .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
jimanes of the anatnmical structurea of the heart and delicate valvilar strirtiires _helninag to imnrove officary of the catheter |
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leading high-end console ultrasound systems'with'out crowding the lab. The Vivid i ultrasound system c'iisblay;hiéhb qdélvit'y
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," Ellenbogen said.

Using ICU, cardiac electrophysiologists 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 placed 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 coflaboration 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 enrolis
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 schoois and one coliege. 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.
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CONTACT: Joe Kuttenkuler

VCU Communications and Public Relations

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
SECTION: EXPANDED REPORTING; ?g. 566
LENGTH: 594 words

HEADLINE: ST. JUDE MEDICAL, INC ..;
St. Jude Medical ~Announces the Release of EnSite System Version 8.0 Software

BODY:

St. Judg Meglgal, Inc v. ( YSE STJ .) announced the release of lts EnSxte(TM) System Versnon 8 0 software The new software wnll

k Outllnsw { Paqe iSﬁleczaﬁg;;r{er __H ";’? {4 Doc ] % of 101 3] .4 Term | L of 3 >




hitp.//www lexis.com/research/retrieve? m=8a9050bb823df6942fa988129d3c19ac&docnum=4& fmistr=FULL& startdoc=18&w

chp=dGLbVzz-zSkAz& md5= a4408282d02b4ce401egacgd36d5657a&focBudTerms atrial%20and%20implant%20and%?20catheter&fo

FOCUS™ Terms |atrial and implant and « Search Within [SrgmsTRevs (1~ ToT 2] Lo

ﬁA)iReso;itsﬂM)\ Professional & Practice Materials - {101} »

View: Cite { KWIC | Full | Custom widof 101 abEg
More Like This | More Like Selected Text

Advanced...

Pages

St. Jude Medical, Inc .. (NYSE:ST] .) announced the release of its EnSite(TM) System Version 8.0 software. The new software wiil
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 resuiting 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 help 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 muiltiple 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 muitiple
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 .will showcase new cardiac leads and cardiac lead 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, Cardiovascular Week via
NewsRx.com.
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BIOMEDICINE; Aporo Biomedical Announces Global Licensing Agreement for Proprietary Polymers Used to Treat Structural Heart
Disease Cardiovascular Week February 11, 2008

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

February 11, 2008
SECTION: EXPANDED REPORTING; Pg. 407
LENGTH: 550 words

HEADLINE: BIOMEDICINE;
Aporo Biomedical Announces Global 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 (BL1O-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 {PFO), 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 polymers in devices to treat Atrial Septal Defect (ASD), another structural heart disease, and for vascular
i dcatheter-based interventionatl procedures (I ldsilleilaia -} B

While a PFO typically closes within the first few days after 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 be 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 PFO closure and the impact on stroke and migraine.

Although minimaily 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’ immaediate outcomes and guality 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 mMNEMOSCIENCE(R) and utilizing the novel BIO-SMP(TM) technology to
bring these transformative devices to market.”
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pring these transrormative aevices to marker.”

"We are delighted to partner with such a skilled and innovative medical device manufacturer for our BIO-SMP{TM) technology,”
said Christian Palme, CEQ, 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) commercialization
program."

Terms of the agreement were not disclosed.

Keywords: Atrial Septal Defect, Biocengineering, Biomedical Engineering, Biomedicine, Business, Cardiology, Clinical Trial
Research, Headache, Heart Disease, Marketing and Licensing Agreements, Medical Device, Migraine, Migraine Disorder,
Neurology, Patent Actions, Patents, Aporo Biomedical.

This article was prepared by Cardiovascular Week editors from staff and other reports. Copyright 2008, Cardiovascular Week via
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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

Copyright 2007 Health & Medicine Week via NewsRx.com & NewsRx.net
Health & Medicine Week
October 29, 2007
SECTION: EXPANDED REPORTING; Pg. 3462
LENGTH: 440 words

HEADLINE: BIOMEDICINE;
Reports from University of Minnesota, Department of Biomedical Engineering add new data to research in biomedicine

BODY:

Research findings, 'Variation in pacing impedance: impact of implant site and measurement method," are discugsed 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. Endocardial 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
applied to leads was associated with visible distortion at the endocardial 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 significantly 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 PACE - 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 5.E. Anderson, University of Minnesota, Dept. of Biomedical Engineering, Minneapolis, MN
55455 USA..
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PEDIATRICS; FDA Approves GORE HELEX Septal Occluder for Treatment of Atrial Septal Defect Surgery Litigation & Law Weekly
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HEADLINE: PEDIATRICS;
FDA Approves GORE HELEX Septal Occluder for Treatment of Atrial Septal Defect

BODY:
W. L. Gore & Associates (Gore) announced that the U.S. Food & Drug Administratiqn (FDA_\) grantt_ed a;_)pyoval fc_>r ’th_e GQRE HELEX
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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 atrial 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
Septal 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 Occluder 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
hea!th factors Interventlonal cardloloqxsts can close the defect permanently throuqh a mlmmaliy mvasnve procedure wnth a
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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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HEADLINE: CARDIOLOGY;
Coherex Medical to Begin its COHEREX-EU Study to Pursue CE Mark Clearance for its Coherex FlatStent PFO Closure System

BODY:

Coherex Medical, Inc., a privately held medical device company, announced it will soon begin its COHEREX-EU Study to pursue
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Coherex Medical to Begin its COHEREX-EU Study to Pursue CE Mark Clearance for its Coherex FlatStent PFO Cibsure 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
internationaily 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 Sievert lead 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
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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 cardiclogy and vascular medicine under the direction of Dr. Martin
Kaitenbach. 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 500 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 cath lab is focused on highly specialized non-coronary interventions for patients with congenital heart
disease, carotid disease or a high risk of stroke, among other conditions. Dr. Sievert was the first physician to close a left atrial
l-e has the most experience in the world in catheter closure of heart defects in adults and regularl
receives referrals from around the world.

Keywords: Business, Cardio Device, Cardiology, Internal Medicine, Medical Device, Patents, Coherex Medical.
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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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HEADLINE: CARDIOLOGY;
Data from Stanford University, U.S., provide new insights into cardiology

BODY:

Researchers from Stanford University, U.S., have published new cardiology data.
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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 Leonarde da Vinci's studies, the precise structure and functicnal dynamics of the aoric root throughout the
cardiac cycle continues to elude investigators. The last 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 radiopague 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 responsibie 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 medical 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 o1 aortic valve repair and
replacement should take into account the integrated structural and functional asymmetry of aortic rcot 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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For additional information, contact A. Cheng, Stanford University School of Medicine, Dept. of Cardiovascula
Surgery, Stanford, CA 94305-5247 USA..

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 gatheter (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 72+12 years; ejection fraction 26.2%*7.0%; 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 615 minutes, and the total time to CS access was 816 minutes,” wrote D.J. Anh and
coileagues, 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, "Il VRIS r1 1R gle

Anh 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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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 catheter (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 72+12 years; ejection fraction 26.2%+7.0%; 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 65 minutes, and the total time to CS access was 816 minutes,” wrote D.J. 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.”

R Rl SR il e s Ml T he ability to visualize right atrial anatomy may aid CS access and LV lead implantation.”

Anh and colieagues 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,
BioSTAR achieved a post implant complete closure rate of 92% at 30 days and 96% at 6 months. Over time, 90% to 95% of the
BioSTAR implant is absorbed and replaced with the patient’s native tissue providing a more natural, biological closure of the
PFO.

Report 3: NMT Medical, Inc. » (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 filed 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 licenses exclusively. The racent district
court order held that Cardia's device does not infringe the patent.

The order has no effect on the validity and enforceability of the '235 Patent. NMT stands by its initial allegations 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 interventional cardiologist with a broad range of cardiac septal repair implants delivered
with nonsurgical catheter techniquesh

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 crYbablétion for their impact on markers for myocérdial injury and inf'fémm‘a‘tioﬁ'," scientists In
Hannover, Germany report.

RS NS A IRt s eIt (0 =Ye I o1 4 ) L1 <} i1 et alels ¥ Or atrial 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/! £0.39 microg/!) compared to RF ablation (0.36 microg/! £0.24 microg/!; p=0.01)
with declining levels the following day (cryoablation: 0.58 microg/i £0.20 microg/!; RF ablation 0.34 microg/! £0.21 microg/l;
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 £4.1 mg/di)
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 thrombaosis in cryocablation.”

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
Flectrophysiology, 2007 ;30(7):885-90).

For additional information, contact H. Oswald, Hannover Medical School, Dept. of Cardiovascular Medicine, Hannover, Germany.

Study 2: The first human prototype auditory midbrain implant (AMI) is developed.
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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 catheter with bi-directional 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., a2 St. Jude Medical .Company. "As the population ages, the demand for more effective
treatment of cardiac arrhythmias will only increase.”

St. Jude Medical valso announced U.S. Food and Drug Administration (FDA) approval and release of the uni-directional Therapy
QDR HR T GlfIi M open-irrigated ablation catheter for use in patients with type 1 atrial flutterBHGEIIT-1 Rl IR (- Tt Te ]
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 iesions in
_.snerific areas of cardiac tissue The lesinne nr tinv scars interrint the ahnarmal electrical sionalg that rontribute tn rratic heart
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after atrial fibrillation ablation. In our series, the cumulative stenosis index (i.e., 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.

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

Pulmonary vein occlusion is a rare complication that 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 complete occlusion of at least one pulmonary vein (PV) were prospectively collected.
All patients underwent 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 alf patients before and after intervention. The
percent stenoses of the veins draining each independent lung were added together to yield an average cumulative
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stenosis of the vascular cross-sectional area draining the affected lung {cumulative stenosis index [CSI}).

Resuits

The patients’ symptoms had a positive correlation with the CSI {r = 0.843, p < 0.05) and a negative one with the
lung perfusion (r = —0.667, p < 0.05). A CSI 275% correlated well with low lung perfusion (<25%; r = ~0.854,p <
0.01). Patients with a CSl 275% appeared to improve mostly when early (r = -0.497) and repeat dilatiorn/stenting (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 stenosis/PVO 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. AF. atrial fibrillation. CSi, cumulative stenosis index. CT. computed tomography. NYHA, New
York Heart Association, PPi. percutaneous pulmonary intervention, PV, pulmonary ven, PvO, pulmeonary vein occlusion,
PVS, pulmonary vein stenosis, REA radiofrequency catheter ablation
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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 PVs and in this
case surgery should be considered.

catheter ablation - arrhythmia - stenosis - surgery
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Order a Print Copy of the Original OBJECTIVES: We present the clinical course and management outcomes of patients with total pulmonary vein

Artich " occlusion (PVO). BACKGROUND: Pulmonary vein occlusion is a rare complication that can develop after
ice : radiofrequency catheter ablation (RFA) of atrial fibrillation (AF). The long term follow-up data of patients
Find Similar Adticles ‘ 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 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 cumulative stenosis of the vascular cross-sectional area draining the
affected lung (cumulative stenosis index [CSH)). RESULTS: The patients’ symptoms had a positive correlation with
the CSI (r =0.843, p < 0.05) and a negative one with the lung perfusion (r = -0.667, p <0.05). A CSl > or =75%
correlated well with low lung perfusion (<25%; r = -0.854, p < 0.01). Patients with a CSI > or =75% appeared to
improve mostly when early (r = -0.497) and repeat dilation/stenting (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 stenosis/PVO and a CSI > or =75% require early 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 HL.. Sendergaard L, Helvind M, Andersenr LW, Svendsen JH.

The Heart Centre, Copenhagen University Hospital, Copenhagen, Denmark. rh12958@rh.dk

BACKGROUND: In treatment of atrial fibrillation (AF) catheter radiofrequency isolation of the pulmonary veins (PVs)
has proved to be highly successful. There have been several case reports regarding PV stenosis, however none of these
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 of AF. A few hours after 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 PVs. When we
received the patient he underwent open-heart surgery, which showed thrombi in the orifices of the left sided PVs
protruding into the left atrium. In each of the left sided PVs severe stenosis 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 afer the ablation procedure. Selective autopsy of the left lung revealed
diffuse alveolar damage, disseminated intravascular coagulation, multiple thrombi formation, and haemorrhagic
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 left atrium and PVs and in this case surgery should be
considered.
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: . OBJECTIVE--To report initial experiences with transcatheter occlusion of atrial

~ septal defects using a new occlusion device. SUBJECTS--10 children aged 1.1 to
& % 14.9 years. INCLUSION CRITERIA--Patients with a body weight above 10 kg,
 normal pulmonary resistance and an indication for surgical closure of a secundum
| atrial septal defect, a residual tissue rim of interatrial septum surrounding the

' defect of more than 5 mm, and a maximum defect diameter of 20 mm. METHODS-
-The defects were closed by a transcatheter device (ASDOS) consisting of two
‘umbrellas which are introduced over a guidewire loop. Both umbrellas consist of
a central body and five arms formed from preshaped nitino! wire covered with a
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

. 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
of 25 mm to 40 mm. No severe complications occurred. However, in one patient
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- atrioventricular block occurred after the implantation but normalised within 3 d.
During a follow up period of 21 to 29 weeks no device embolisation,
thromboembolic complications, fractures of the implanted device, atrial
 perforations, pericardial effusions, obstructions of systemic or pulmonary veins,
 atrioventricular valve dysfunction, or other complications occurred.
- CONCLUSIONS--The new device is a promising transcatheter approach for the
% occlusion of secundum atrial septal defects in children. However, further
> evaluation and long term data are needed before this transcatheter technique can
be recommended.

Full text

Full text is available as a scanned copy of the original print version. Get a
printable copy (PDF file) of the complete article (2.3M), or click on a page
image below to browse page by page. Links to PubMed are also available for
Selected References.

o

83 84 8

Wi

86

87 88

limages in this article




http:/fwww pubmedcentral.nih.gov/articlerender.fcgi?artid=484230 02/19/2009 12:34:59 PM

Click on the image to see a larger version.

. These references are in PubMed. This may not be the complete fist of references from this article.

o King, TD:; Thompson, SL; Steiner, C; Mills, NL. Secundum atrial septal defect. Nonoperative
closure during cardiac catheterization. J4344. 1976 Jun 7;235(23)2506-2509. [PubMled]

& Rashkind, WI. Transcatheter treatment of congenital heart disease. Circulation. 1983 Apr:67
{(3)711-716. [PubMed]

: o Rao, PS; Sideris, EB; Hausdorf, G; Rey, C; Llovd, TR; Beekman, RH; Worms, AM; Bourlon, F;
o Onorato, E; Khalildlah, M, et al International experience with secundum atrial septal defect
- occlusion by the buttoned device. Am Heart J. 1994 Nov;128(5):1022-1035. [PubMed]

o Rome, JJ; Keage, JF; Perry, $B; Spevak, PI; Lock, JE. Double-imbrelia closure of atrial defects.
' Initial chinical applications. Circulation. 1990 Sep;82(3):751-758. [PubMed]

o Das, G5; Voss, G; Jarvis, G; Wyche, K; Gunther, R; Wilson, RF. Experimental atrial septal defect
closure with a new, transcatheter, self-centering device. Circulation. 1993 Oct;88(4 Pt 11734~
1764. [PubMed]

A3
=i

# Babic, UU; Grujicic, §; Popovic, Z; Djarisic, Z; Vucinic, M; Pejeic, P. Double-umbrella device for
transvenous closure of patent ductus arteriosus and atrial septal defect: first experieace. J Intery
Cardiol. 1991;4(4)283-294. [PubMed]




hitp://www pubmedcentral nih.qgov/articlerender.fcgi?artid=484230 02/19/2009 12:34:59 PM

T
L
.

5

T

e
.

A5

emg

® Rao, PS; Langhough, R; Beekman, RH; Lloyd, TR; Siderts, EB. Echocardiographic estimation of

balloon-stretched diameter of secundum atrial septal defect for transcatheter occlusion. 4m Heart
J. 1992 Jul;124(1):172-175. [PubMed]}

King, TD; Thompson, SL; Mills, NI. Measurement of atrial septal defect during cardiac
catheterization Experimental and chnical results. .4m J Cardiol. 1978 Mar;41(3):537-542.
[PubMed]

Hellenbrand, WE, Fahey, JT; McGowan, FX; Weltin, GG; Kleinman, CS. Transesophageal
cchocardiographic guidance of ranscatheter closure of atrial septal defect. Am J Candiol. 1990 Jul
15,66(2):207-213. [PubMed]

Boutin, C; Musewe, NN; Smalhom, JF; Dyck, JD; Kobayashi, T; Benson, LN. Echocardiographic
follow-up of atrial septal defect after catheter closure by double-umbrella device. Circulation.
1993 Aug;88(2):621-627. [PubMed]

Lock, JE; Rome, IT; Davis, R; Van Praagh, S; Perry, SB; Van Praagh, R; Keane, JF.
Transcatheter closure of atrial septal defects. Experimental studies. Circudation. 1989 May;79
(5):1091-1099. {PubMed]

Sideris, EB; Sidenis, SE; Fowikes, JP; Ehly, RL; Smith, JE; Gulde, RE. Transvenous atrial septal
defect occlusion i piglets with a "buttoned” double-disk device. Circtdation. 1990 Jan;81(1):312—-
318. [PubMed]

Ishi, M; Kato, H; Inoue, O; Takagi, J; Maeno, Y; Sugmnura, T; Mivake, T; Kumate, M; Kosuga,
K Ohishi, K_ Biplane transesophageal echo-Doppler studies of atrial septal defects: quantitative
evaluation and monitoring for transcatheter closure. Am Heart J. 1993 May;125(5 Pt 1):1363—~
1368. [PubMed]

Ferreira, SM; Ho, SY; Anderson, RH. Morphological study of defects of the atrial septum within
the oval fossa: implications for transcatheter closure of left-to-right shunt. By Heart J. 1992 Apr;67
(4)X316-320. [PubMed]

Ishii, M; Kato, H; Inouve, (; Takagi, J; Maeno, Y, Sugirmzra, T; Miyake, T; Kumate, M; Kosuga,
K Ohishi, K. Biplane transesophageal echo-Doppler studies of atrial septal defects: quantitative
evalation and monttoring for transcatheter closure. Am Heart J. 1993 May;125(5 Pt 1):1363—
1368. [PubMed]

Articles from Heart are provided here courtesy of
BMJ Group

Write to PMC | PMC Home | PubMed
NCBI | US. National Library of Medicine
NiH | Department of Health and Human Services
Privacy Policy | Disclaimer | Freedom of information Act



http://74 125 47 132/search?g=cache:V-VrhF JQimOJ:www thewellingtoncardiacservices. com/our-treatments-cardiolog
y.asp+atral+ occlusion+and+closure&hl=en&ct=cink&cd=6&gl=us 02/19/2009 12:38:18 PM

“This'is Google's cache of hitp: ol 3
mmmwmmm L&gn_mg(e

ogy. asp

,ItisasnapshoioﬂhepagéasitappeamdmFeb13,260§04:56:356ﬂ13heﬁm

These seiich terms are highfighted: atrial occlusion closure “Text-only version

1 INVASIVE CARDICLOGY QUR PROCEDURES
INVASIVE CARDIOLOGY Invasive Cardio!ogy

CARDILC SURGERY
RHYTH MANASEMENT

FAGHN:S

¥

Flow Reserve gtudies
Rotationa: atheractomy (Rot shiation:

¥

¥

tent Forgmen Qyvaie ¥out (OF |

» Singie and dusal chamber pacemaker implantaticn
» Electro Physiclogical stydies (EPS)

> Abiaticn for cargiac grrhythimias

=~ Afriad fibrliatice (AF atlaticn

* Cardiac Resynchronization Theragy {CRT hestt taliure devices: pacemaker mplantation

>

Cardiac catheterisation / Coronary angiography

Cardiac catheterisation is an invasive procedure which involves having a fine hollow tube (catheter) placed into
an ariery or vein under local anaestretc. The tube 18 then passed aiong the blood vessels and guided to the heart
under X-ray naging. The test is Larried sut mest commanly for coronary angicgraphy., atthough is sometimes
performed to measure bicod pressures and exygen readings in different pans of the hear. The procedure can te
carried out as & day case or &s an inpsbent procedure. Coronary angiography is of the tests used to diagnose the
degree and severity of coronary artery haart disease. The &p of the catheter is pesitioned at the apening of the
corcnary ariery, conirast medim is then injected into the artery which produces a clear X.ray image of the very
fine network of arteries which make up the biocd sugply m the heart muscie, any narrowing's or blcckages are
normadly wery easily detected. Contrast medium i3 also injected into the main pumping chamber of the heart lleft
ventricle}. Thig can sometimes cause 8 hot or flushing sensation which 1 lrangient and pesses very quickly. The
whole test can take between 10 minutes o onz hour,
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Cororary angiograshy is a relatively sa‘a procadure, though compicatiors such as strake and heart attack can
occur duning and are estimated at approximately 1:1000. A detalled discussion ¢f the nsks versus banefis wih
the cardiolegist wilt provde an ingividual guide.

Catheter Catheter
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Percutaneous Transluminal Coronary Angioplasty {PTCA -balicon treatment) and
stenting

Angiogram of a tght narrovaag in the main coronary artery to the frort
of the heart (Le®t Anterior Descending artery)

- Angioplssty baficon inflated in the narrowng
. o

A PTCA 8 often cormied out if narrowing's or bisckages are foungd = the coronary artenes, £ may be possicie i
open the narrowing using a tiny fuid fifled talioon which i8 guded nto the narrcwed artery using an extremely
fine catheter. The catheter s piaced in an artery, coramonly the femoral antery, this caiheter has 8 small deflated
batecn at the tip. Under X-ray guidance, the cardiologist advances this catheter into the narrowed or blocked
arimy uf e beatl, Wen & & i pusilivs, e condiviogas! i Males e bufioon, tweeby vpeig up e bucked
artery and biced can then fiow through the artery again. Semetimes the Cardiclogist may decxds to implant 3 smak
reinforced metal spring cafed a stent lo help to keep the antery open after the pracedure. The stent s mounted on
a PTCA baliosn cathetsr which i then inflates :nsxe the ariery. The stent expands and 8 left m place as the
balicon = defiated and the catheter is withdravin. Occasicnaly the artery can biock again over timeto cause a
condition cafied reat is. if this happens, the car giat may have to rapeat the procedure. Stenis used o be
made from bare meial Unfortunately, these had a high probabilty of restencsis. Recent advances in stent
technoiogy are having an impact on restancsis. Thesa neiw stents are cadsed drug gluting stenis. As the name
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technclogy are havng an impact on restenosis. Thesa new stents are calied drug sluting stents. Asthe name
suggests, they have a drug impregnated into them that helps stop the restenosing process.

Patients come in for the procadure and gs home the next day. Durng the procedure the ECG and bicod pressure
are very carefully monitered. Patents Lsually have some sedative medication to help them refax during the
procedurs as ¢ may take up to 1 to 2 hours. They may alsc exparisnce scme angina type symptems as the balioon
i8 inflated byt this scon passes. For any coronary invasive intervention, there are asscciated risks. The artery
may become compeiely DioCkea ang gepenaing on the Mpertance of this artery. T may b2 NECeSSary 10 UNdergs
an immediate bypass graft operation. This I8 a rare event, with approxumatety one out of every two hundred
pecple undergoing PTCA convertng tc coronary arfery bypass graft surgery (CABG: A detased discussion of
the risks versus benefis with the cardologist will provide an individual guide prior to the precedure

.Back e Top

Flow Reserve studies

This is 8 quick procedure which 8 camed out = the cath lsb to assess the severty of any narrowing's which
cannct ptherwise be assessed radiographicaly. A very fine catheter with a sensitive blood pressure detector
mounted at &8 tip iy guided through the narrowed vessel A drug which dramatically ncreases the workioad of
the heart is then administered to the patent. The effects of the drug are very short lasting but last long enough to
iet us know whasther enough biood flow $ gethng passed tha narrowing under stressfui conditions and thareforg
whether it is necessary to carry out a FTCA to the narroveng.
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Rotational atherectomy {Rotablation)

Chronic narrowing's or blockages may secome calcified or have a i3t of atheroma in them making them very
difticult to traat with just a baficon. Rotadiation '8 a precedurs where, once agan, 8 very fine wire i3 guides
through the narrowing and then a catheter with 2 small device cabed a burr, simsar to o, mounted atits tio is
guided fo the beginring of the narowing. The burr is connected to an external device which swhen activated by
the cardiclogst causes the burr ia spin at very high speeds inside the narrowing, thereby creating a channg!
wide encugh for a balloon or stent 1o then be used
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Patent Foramen Ovale occlusion (PFO closure)

Atrisd Septal Defect (ASD) 8 a hale in e heart, specifically n the wall separating the et ang nght atria. There
are 3 main types of ASD, the most commonly seen is calied a Patent Foramen Owvaje and can exist in adults wiith
no symptoms. ASDs are the 4th most common congenttal defect. A more sericus defect (Ostum ascundumaum;
where the septum has faiiad to grow properly in the ‘oetus, leads to biced shunting from the i2ft side of the heart
{high pressure) to the right side (ow pressure:. This can lead to velume overload, high blood pressure in the
hings and arrhythmuas. There is 8 known fink between ASCY’ and sirokes. In recant years there have also deen a
number of atudiee carrisd out which ahow thst there may aieo be a fink to migraine. Clinical findinga normaly
show up in the 2nd, 3rd decade of ife. Closures of AS0s are more ty carried cut in chidhood or at the
time of the diagness later in ife. Patients need o have a full echo study to assess ther cardiac status and to
measiire the ASD in muttipie views.

Surgical closure is very effective but carries nigher risks of morbidity and other compications relaisd to surgery
as w/ell as increased hospdal stays. Closure can aieo be performed trans wminally using a catheter device
calied a Septal Occiuder. The device is s 3elf axpanding double disc made of & nickel and titanium wire meeh and
locks a bit fke an umbrefia. The device s delivered into the heart through a jong introducer sheath witich is
pesticned across the ASD. The septal cccluder(er umbrelia; i3 poaiy on one sie ot the septum and cre of
the discs is epened out, the catheter ie then polied back acress the ASD to stent the defect. The 2nd disc s then
opened cut and depioyed on the other side of the septum. Curing the procedure 3 Trana Cessphageal Echo prode
is positioned in the Oesophagus just behind the heart providing the cardiologist with a good view of the septum
and tha device as # is depioyed. If 8 good postion is confirmad then the device 3 released from the delivary
system and ihe dexvery system and sheath are removed. A whoke range of sizes are required for the procedurs
as sizing the defect occurs at the time of the cardiac cath using a ow pressure dilation bafisan.

. Back o Top

Single and dual chamber pacemaker implantation

Despite the d:fferent types of pacemaker, essentiafly they ali have the same
furctivn - tw deteut wind oot os the heaths pavemake 17 an abiurmaiy o thylhmbs
detected. There are specific abnormal heart rhythms that wis require a
pacemaker to be inserted - if the heart beat is too slow (bradycardia) or too fast
({tachycardia}, if thera is a yregular heart rate, heart fajure, o when the heart
does not recelve the normal signais sent out by the sinoatrial (SA) node. This is
termed heart block. Sometimes elecirical impulees generated by the hearf's normai
pacemaker are not transmitted 1o the veatricles quickey encugh. This is oen referred to as a conduction
abnormalty. Heart fadure can cause this, as weall as some crugs and cardiac surgery. Heart block has vanous
well defined stages with the last stage resulting in camplete heart biock. in thig stage, no mformaticn from the
heart's normai pacemaker raaches the ventricies. Luckily, the ventricles have thew own buit = pacemaker, though
this is ingufficient is providing the amount of boed the body needs to function adeguately. As a resug, faintingia a
common problem wih this form of hear! disease. Pacamakers therefere provide an adequate pulse rale when the
heart's rate 's abnermal.
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There are 3 gifferent types of pacemaker - single chamber, dual chamber and biventricular chambes The
implantation procegure i3 normaky carried out under iocal anaesthetic in the cariac cath lab The ECG, blocd
pressure and Oxygen level in the biood are af very closely monitcred througheut. For ine single chamber
pacemaker, an electrode wire is inserted into a large vein, normally a vein near ihe shouider. This vire is the
gurded under X-ray by a cardicicgist into the right atra or ventricle of the haart. Oncs po3tienad inthe heart the
wire 1 tested by the cardiac physiolcgist through an external device cafied a pacing system analyzar. This
measures the amount of energy ihe heart muacie needs {o cause 4 to contract. the size, in méwvolts of the hearls
owen glectrical impuises and whether the electrode i8 in a satisfactony postisn for 2o be connscted to the
implantable pacemaker. During the tesling of the wire/s, the patient may be aware of ther heart teaing slightly
faster than usual or papiations. The wwre at the gkin is then “tunnased” away from the nisertion poirt, and 8 amalki
pocket is made under the skin whare i i3 attached to the actual pacemaker box. For a dual chamber pacemaker,
the same technique 18 used but there sra 2 isads. One jesd 18 guided to the right atna aad the other io the rgnt
wentricle. A biventricular pacemaker has 3 leads or electroges that are gixed inta the right atria and right and left
ventricie. Depending on he type of rhythm or severdy of heart disease, the cardiologisi wilt choose the most
appropnatc onc.

_BackioTop:

Electro Physiclogical studies {EPS)

in the normal heart, electrical impuises fiow through the speciaiized conductive celis in an ordared fashion
causing the hearito beat  a regular way and st appropriate rates. Any disturbance or interruption of the sormal
eiectrical system can give rise to heart rhythm disturbances or ARRYTHMIAS. An ECG is the first test on the path
1o diagnesing an arrnythmsa, however, If the amhythmia happens only cccasionaly. a sormal ECG may not be
ensugh to diagnese and therefere treat ihe arrhythmia prepeny. An Electrophysiciegical study (EPS) s an
invasive procedure carried sut in our specially designed cardiac cath labs kitted out with the most advanced EP
technciogy and equpment. The procedure is performed by a highly specaized shythm management cardiciogist.
The procedure inveives passing catheler electrodes in to the vein in the groin under iocal anesthelic and guiling
them wto position around the heart under X Ray imaging. The electrade catheters are then connecled to & farge
external EP device and electrical data is gathered from the small complex signals gensrated from vargus
locatione’ inexde the heart. During thie procedure, the cardiowgiet may be able to provoke arrhythmiae and
theretore analyze ihe ‘map’ of electricai signais during the event. This provides the cardiolegists wih diagnoatic
information and wit help her decide on the appropriate treatment for the specific arrhytmia. Depending on the
type of arrhythmia, some patients may be referred for an adblation procedure.

- Backig Top "

Ablation for cardiac arrhythmias

The ablation procedure is similar = set up to an EPS. Long fiexible wires or "cstheter eizctroges” sre miroduced
from a peripheral bicod vessel into the heart and navigated to criical areas responsible fer causing cardisc
rythm disoréers.

Delivery of a focal energy source fromthe tip of the catheter, etther high
frequency ragio waves causing heating of tissue or freezing cryo aniaticn can
be delivered at the tip of these catheters causing smat discrete (4-Smmj

eas of issue destruction which render these abnormal areas of
nen functienal

The rest of the heart functon is unaffected and the lesions created are usually
permacent. A curative catheter abiation spproach is preferred by many patients
who have recurrent symgtems wehich cannot be controfied by drugs or who do
not wish 1o take drugs long lerm. This is an extramely effective form of treatment
for arrhyfhmia. with 'ong term studies showing successful ablaticn treatment is
persigient over time, and that iste recurrence of aberrant conduction s a rare
event.

Backp Tep

Atrial fibrillation (AF) ablation

Atrial fbrifation (AF; is the commenest arthythmia in man, wih an eatimated
orevalence of 1% under 60 years and increases rapigly wieh age te more than
10% in those cver 8T years AF is the commonest arrhythmic cause for

L izati andis ted with ncreased morbidity (adverse events) and
mortalky (risk of death). Despite the prevalence of this condeion, ¢ was not untl
1338 that the primary cause of AF was discovered. There are some areas of the
reart ruscle, ususlly located around the pulmenary vens which deiver oxygen
rich biood back to the heart from the lungs, which. for 3ome reason have retained
autansmous and inappropriate ranid firing electrical activity and is capabie of sending ine whole of the atrium into
a completely chsotic rhythm resuiting in chnical symptoms. During ablation for AF, i crder to recerd the electrical
signa's and apply the ablaton treatment to the approgriste area, the catheter elecirodes have io be passed
through a thin sectien of the heart which separates the right from the lefl sids of the heart. Thiz is calied 8 Trans
aeptal puncture. The electrodes are then placed arcund the openings of the 4 pulmonary vens and atiation
Iraatoent annied in tha ouierls Thie haa the affact nf i E inr aarh - vain fram tha laé




hitp://74.125 47 . 132/search?g=cache V-VrhF JQimOJ.www.thewellingtoncardiacsenvices. com/our-treatments-cardiolog
y.asp+atrial+occlusion+and+closure&hi=en&ct=cink&cd=6&gl=us 02/19/2009 12:38:18 PM

treatment apphed to the muscie. This has the effect of eleciricaily isolating each pulmenary ven from the et
atrium. Censequently, any abnormal electrical signals arising from the puimonary veins canngt be corducted to tha
atrium and cause Atriad forillation. The duration of the procedure may be sightly longer than for other types of
ablaticn and a CT scan of may be required before coming to have tha abiation as we have a particuiarly advance
piece of equipment which afiows exitremely precise eiectrics! mappmg of a 2D image of the left atrium and
pulmonsry veins,

BacktoTop |

Cardiac Resynchronization Therapy (CRT heart failure devices) pacemaker
implantation

This 18 a new type of pacemaker which attemp!s lo resynchronize ine
right and the eft venincies if they are found to be beating in co-ordinately
{dysynchrony). The grocedure is similsr lo thal of a nermal pacemaker
implamtatian; hnwevar, 8’ well ag an elecirnda being nnatinnad wihin the
right ventricle, an exira pacemaker electrode 1s ntroduced into a large
bisod vessal running around the heart which adows the electrode to be in
close proximiy {o the ieft ventncle. The biventricular pacemaser, or CRT
device, can sense signais from both ventricies’ and dackie Lo pace both
ventricies if the signals are found to be tco far apart to produce an
adequalely coordinated contraction of the heart and thereby a forceful enough ejection of blcod around the bedy.
These devices have been shown to improve cardiac function, patient quality of e, improve exercise distance
and reduce heart fallure events. Not all patients with heart failure are suitable for this traatment, but # is thougnt
that up to 30% of ths population may benafit from CRT,

Patienis will often undergo an echocarsiogram for agsessment or confirrmation of dysynchrony befora the implans
procedure and cften aftsrwards to cptmize the seftings of the device to produce the greatest amount of
improvement in cardiac furction.

cBack o Tep
Implantable cardioverter defibrillator (ICD} implantation

There are many types cf haart rhythm, Some can be tolerated by the bedy reasonably snd others cannot 2 types
of raythm which are not well tolerated sre Ventricular tachycardia {VT) and Ventricular fibrilation (VF).

VT is a rhythm whese ongin s inkiated somewhere it the ventricies, inatead of the atria. This causes the heartio
beat very rapidly. The heart cannot fill adequately in this rhyihm, making the patient feel light headed and weak.
This can lead to fainting if not comected promptly. & can also lead io death if not ireated at all

VF is mere sericus than VT in VF, the heart has nc coordinated activty. There are a multduda of signals sent out
in af dwechioas across the heart. Due to the chaotic activity, the pumping mechanism is lotally inaffective. Tisis 3
medical emergency, and if nol treated promptly, resufs in death.

The D is 3 device, simiar to a pacemaker, which
csn be fully implanted w2hin the body under locs}
it e S R ——— hetic taking asprexs an hour. The
procedure S simiar to that of a pacemaker
implantation but the patient wi have some additional
£CG slectrodes connecied before the procedure
and they may receive slightly more sedative
medication. A wire electrode is inserted in & vein near tha shoulder, in a similar way to a pacamaker wire Thisis
introduced into the correct posttien in the heart by a cardioicgist. A smal pocket 3 then made underneath the
musc® high up on the chest, commanly the pectoral muscie. The ICD is piaced hare and the elecirege tunneled
from £s insertion peint ang attached

The ICDs can be pregrammed specificaly to sult the patients individus!t nesds and are used In some gatients who
are 8t risk of deveioping the life threatenng arrhythmias VT or VF. The ICD can terminate some rapid heart
ehythms by use of the pacemaker funclon of the device, which I8 painiess and s successful in B0% of cases,
But when the heart ts so rapid or iregular that it has stopped pumoing, (VF} the device vl defrer a shock to
reset the heart and restore a nermal rhythm,

Patieiis urnit guing 10D inpl i ol have Hed a Cardine Rirylhin Spuvialist whw will
fully assess the suitability snd benefit of such a device.

Bagk to Tog
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occlusion (a-kloo'zhen) gbstruction.

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

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

momentary complete closure of some area in the vocal tract, causing
breathing to stop and pressure to accumulate.
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angle-closure glaucoma
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g n which the angle of._root of the ¥is against the comea. The

the flow of agy humor from.. outfiow of aqueous humor is catsed by closure of
thie anterior angie, with apposition. ..
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velopharyngeal closure

velopharyngeal closure ciosure of nasal air escape by tha elevation of the soft paiate and contraction
of the posterior pharyngeal wall see also velopharyngeat insufficiency. Elsevier Logo
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h (Uo " zhar) cbstruction. primary c the surgical closing of a wound
seversl days after .siso hesling by third intentm Vacuum Assisied Closure{VAC} trademark for 8
system that usea the controlied ..
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delayed primary closure

dedayed prinary closure the surgical closing of 2 wound several days afer the injury because the
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Vacuum Assisted Closure
Vacuum Assisted Clasure{VAC) trademarX for a system that uses the controlled negative pressure of a
Yyacuum to promote healing of certain types of wound ..
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heart sounds

...contraction; a buder sound of higher frequency caused by closure of the mitral and tricuspid valves; 8
vibration caused by opening..than the firsi, is heard 3 a “dupp” and is produced by closure of the
aortic and puimonary vaivies, The third heart sound...
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orbicularis pupiilary reflex

orbiculans pupilary refiex unilateral contrachon of the pupi, followed by dilatation afier closure or
atternpted cipsure of eyelds that are forcibly heks apart. Elsevier Loge
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newral tube defect

neural tube defect a congenital defect n closure of the bony encasement of the spinal cord of of the
skull.mess with no bony covering. Spina bifida refers to abnormal closure of the vertebral canal with or
without visibie protrusion...
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strictureplasty

...Ses Wustration. Strictureplasty. (A}, Stricture; (8). kingkudinal incision; (C), transverse closure.
Strictureplasty. (A}, Stricture; (B}, longtudinat incision; (C}, transverse closure. Eisavier Logo
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faryngospasm

laryngospasm {la-ring’go-spaz"sm) spasmodic closure of the larynx; called aiso iaryngismus, glottic
spasm, and laryngeal spasm. Ebevier Logo

Resource Found in: Health References > Medicat Dictionary > Dorfand’s Medicat Dictionary
107 Hoatth Loasimers.

dicrotic wave

dicrotic wave the second portion of the tracing of a sphygmograph of the arterial puise or arterial
pressure after the dicrotic notch, atiributed to the reflected impulse of closure of the aortic valves. Called
alsc recad wave Eisevier Logo
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obstruction

...struk’shan) the act of blocking or Clogging. the state or condition of being Clogged; See also atresia.
Cafled also blockade, closure, and occlusion. chronic airflow obstruction , chronic arway obstruction
name given {0 a group of disorders in which the...
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epiphyseal plate
epiphyseal plate the thin plate of carliage between the epiphysis and the shaft of a long bone: R is the sta
of growth in length and is obiterated by epiphyseal closure. Elsevier Logo
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aortic insufficiency
sortic insufficiency nacequate closure of the sortic vaive, permitting aortic regurgitation. Eisevier Logo
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Cedars-Sinai Heart Institute

Progranis and

services Trans-Catheter Closure of Holes in the Heart % Printer Friendly
7 Email to a Friend

Cedars-Sinai Heart When a person has abnormal holes in his or her heart - a condition 7? Have Questions?
Institute known 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 fabric - 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
atnal 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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AMPLATZER® Septal Occluder for Atrial Septal
Defect Closure

Avsilgoility USA and Imtematicral

AGA Medical introduced the AMPLATZER® Septal Occluder, the first
catheter delivered atrial sepial closure device. Introduced in most countries
beginning in 1996, over 90.000 Septal Occluders have been manufactured
and dellvered worldwide to cardiac physicians to date.

iNQICEtions, COrIrainG:Calions, WarrEng s, Lrecauhons Bag inSTLCLCAS for use can be found inthe
inzhruchkons For Use syaliabie by request of OnEne 3l wWwiv BMZatzer comyprodiCes.

AMPLATZER® Septal Occluder

AIPLATZERS Septal Occluder for nesri defect repair utiizes the shape
memary of Ntingi 8 wire made from an alicy of nickel ang titsmum, Each Qcciuder
i3 made of a Niinoh wire mesh that iR ghaped inte iwo flat diecs and a middls, or
“wisist” to ft the defect size, with polvester fabric nserts desiyned to help close
the hole and previde a foundation for growth of tissue ovar the occluder aftar

glacement

The placement procedure typically takes place in a special roem calied a catheterization tsboratery
{ cath lab ) where many minimally invasive, non-surgicai procedures soe performea The Septal
Occluder is defivered o the cerrect placs in the heart through a catheter, a small piastic tube used
by sn interventional cardiclogst to access ine heart and place the occiuder using x-ray and
echocardiograghy. The physician depioys e cociuder 10 expand eacn disc on sther side of the

For Medical Professionals

© ANPLATZER Septai Declutder
instructions for Use

@ AMPLATZER Cribnifarm Occluder
nstructions For Use

@ Product Numbers and Accessores

& implanting the Septai Gonluder

O AMPLATIERE ASED Simuistion Traning
& Case Studes

Q Related Arhcies

For Product
Reimbursement information:

Email agarembursaments@amplatzer com

Phone 1-333-S48.4407 ext 3177
Guidelines & Downloads

“4 MR Compatisity

% Latex Free Statement

Contact Us

AGA Medical Corporation

Lane Narth
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defect, closing off the hole. .
Toi Free: 1-338-536-4407
Phene: 1-763-513-9227
: Fav: 1-763-512-5226
| AMPLATZER® Multi-Fenestrated Septal Occluder ~
"Cribriform” Yo Find @ Physician:

Use our Fzdity Locator

The AMPLATZER® Multi-Fenestrated Septal Occluder - "Cribriform™ s
desgned for use in muliple hoie Atriai Septai Defects. s placed exactly fike the
ANPLATZER® Septal Cocluger. but nas 8 narrow waist 10 place ¢ through cne of
the central holes in the septs! wail, with the discs covenng the surrounding heles,

Video Demonstrations

; The ANPLATZER 3eptal Qoolder
T Qantal iaAes B -
= Seplai Ocoider Pacement

i AMPLATZER® Muti-Fenestrated Ssptal Cecnder — "Cribnform”

How Your Doctor Will Implant the AMPLATZER Septal Occluder
ihal to expect Qurng and afier the procedure wi vary. DisCuss any 2ueslons or conce:s you
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:+ Home VOLUME: 15 PUBLICATION DATE: Jul 05 2003

+* Currentissue Issue Number:

3= Archived Content 7 (July 2003)

<= Archived Digitai ssues author:

*+ Print Subscript P. Syamasundar Rao, MD

1= Author Instructions Since the initiat description in the mid 1970s by King and Mills et al. '~ of an atria septal defect
occluding device, a number of other devices have been studied. including: Rashkind's devices
v~ View Onfine Media Kit {hooked ang doudle umbrelia), Clamshel! accluder, buttoned device, Pavenik’'s mono-disk device,
X i modified Rashkind's patent ductus artericsus umbrelia device, ASDOS (atrial septal defect
Reprints, Rights, occluding system), Das Angel Wing device, Amplatzer septal cccluder, CardioSeal and StarFlex
Permission and devices, Centering-on-demand buttoned device, Helex device, transcatheter patch and others_ as
reviewed elsewhere 7 Transcatheter closure of atrial septal defects using various devices® 18 is
*+ Transiation now an established practice in most cardiac centers. These technigues have proven to be safe,
cost-effeclive and favorably compare with surgical closure 1928
D IGIT AL In this issue of the Journal, Staniloae and colleagues?’ present the results of implantation of the
Amplazer Septal Occluder {ASQ} in adults with ostium secundum atrial septal defects. Successful
EDITION deployment of the ASO device was accomplished in 109 (91%) of 117 patients taken to the
ireractive BONUS catheterization laboratory with intent to occiude. Patients in whom the device implantation was not
content delivered 1o feasible had larger defects with larger shunts than those in whom the device was successfully
your smai]

implanted. Atthe conclusion of the procedure, complete occiusion of the defect was demonstrated
CLICK HERE TO CONTINUE » 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 18 months, remarkable improvement in
symptomatology was observed. Residual shunts were present in 10% patients at 1-month foliow-
up, and in 1% of patients at 1-year follow-up. Only one patient, with fenestrated defect, required
surgical intervention two years following initial device placement. The authors conclude that
percutaneous closure of the aivial septal defects with ASO is safe, and mid-term results compare

1= Atherectomy favorably with those reported tollowing surgical closure. They recommend device closure as the
first-ine therapeutic option in adutt patients with atrial septat defedts.
+* Brachytherapy This is a well-written paper reporting a single-institution experience in dosing atrial septal defects

with ASQO. They atso mention the use of the 60° angulated delivery sheath (Hausdorf's catheter,
Coock Corporation) in patients in whom the device couid not be positioned paraliel to the interatrial

*. Chronic Occlusi septum. The candid reporting of air embolism brings the point home that we should continue 1o be

" onc SI0 diligent to prevent vacuum creation in the sheath and take all precautions to avoid air embolism.

:+ Coronary Anomalies Whereas the authors used fransesophageal echocardiography for monitoring device placement,
intracardiac s:cho(::-xrdin:;grapny22 appears o be gaining acceptance and may have advantages in

== Flow Dynamics that no general anesthesia is required.

As reviewed in the intreductory paragraph, many devices are available to the interventional

i Restenosis cardiologist, but selection of a particular device becomes difficult because of lack of randemized

I Stoke clinical trials. A few studies?>-2® attempted to compare the results of multiple devices, as and when
they became available, but these studies are neither randomized nor blinded and are unlikely to
»+ Valvuioplasty shed any more light than the single device studies. With existing economical, ethical and medical

considerations, itis not possible to conduct a prospective randomized clinical trial utitizing all the
i, eligible devices. Because of this reason. selection of the device may have to be based on results of
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clinical trials conducted separately by the inventor or manufacturer of the device. A careful

comparisen?’—20 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 effective occlusion and reintervention-free rates

during foliow-up, tabulated elsewhere 223 reveal that these are similar and comparable for most if
not ali 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 lo be considered in the selecticn of the
device.

Ofthe devices listed above, some devices were discontinued because of the identified problems
during the study of the respective devices. At the present tme, ASO is the only device approved by
the FDA for general clinical use for closure of the atrial septal defects. To my knowledge,
CardioSealfStarrlex, Centering-cn-demand buttened and Helex devices, and the transcatheter patch
are undergoing FDA-approved clinicat trials; they appear to be at varying stages in the dinical frials.
These devices will be brefly reviewed:

Ampiatzer Septal Occiuder. The ASO consists of two self-expandable round discs connected ta
cach other with a 4 mm waict made up of 0.004 0.005°* nitinol wirc mezh filled with Dacron fabric.
This is a relatively new, double-disc, self-centering device with rapid accumulation of implantation
data, recently 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 inte the sheath prior to release. it can also be repositioned. The prevalence of
residual shunts is low. The disadvantages are a thick profile of the device and concem relatedtoc a
large amount of nitinc! (3 nickeHitanium compound) in the device and conseguent potential for
nicke! toxicity.

CardioSeal/StarFlex devices. Followinp withdrawal of the clamshell device because of fracture 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 device
was changed to Dacron. it received HDE (Humanitarian Device Exemption} from the FDA for use in
some cardiac defects, but does notinciude ostium secundum atrial defects. The preliminary
experience with implantation of the device Is reasonably good, but requires a targe delivery sheath
and is difficuft to refrieve. 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 device, thus raising concems about long-term
safely.

Centering-on. {COD} d device. This is a modified fourth-generation buttoned device
with two spring buttons and a centering mechanism sutured on the right atrial aspect of the left
afrial occluder. Also, the device was made round. The technique of implantation of the COD device
imptantaticn is more complex than the fourth-generation buttoned device, but it ¢an easily be
leamed. The device delivery catheter is small (10 French [Fr}) for most devices, although larger
devices (>= 50 mm) require 11 or 12 Fr sheaths. The COD buttoned device has been approved by
FDA for dlinical trials in the U.S,, and the dinical trials continue. However, the clinical experience thus
far'®3! is encouraging.

Helex device. This is the newest of the devices. it is a double-disc device built on single strand
nitinol wire draped with uitrathin ePTEE. It may be delivered via a 9 Fr delivery catheter without a
sheath. The impiantation of the device is simple, and the device ¢an be withdrawn into the catheter
before detachment and redepioyed as desired. However, the human experience with this device is
limited. FDA-approved dinical trials with an IDE are currently in progress.

Transcatheter Patch. The curently available devices are double-disc devices and have similar
fimitations in that they require septal rims 10 hold the device. Furthermore, wire-related problems
such as atrwd perforation, aortic perforation, mitral valve injury, wire fractures and embolization
potentially exist in all devices. in response to resohing these problems, wiretess devices have been
conceived by Sideris and his associates; 1822 detachabie balloon and transcatheter deliverable
patches have been developed. Polyurethane patches, supported by modified balloon catheters, are
implanted across sdrial septal defects, leftin situ for 48 heurs, and balloon withdrawn, leaving the
patch in place. Foltowing the feasibility and safety studies in piglets,> human trials began outside
the US.33 FDA approval with IDE for human trials in the U.S. has been recently granted for a pilot
study. -

Summary and conclusions. Following the pioneering works 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 foltowed by further
dinical trials. At the time of this writing, cnly one device, ASO, was approved by the FDA for general
dlinical use to occlude atrial defects. There are a number of other devices which are in dinical friais,
including the CardioSeal/StarFiex, COD buttoned, Helex and transcatheter patch devices. The
preceding paper reports on the utility of ASC in occluding atial defects in adult patients: the results
appear good with extremely rare major complication and litle need re-intervention during follow-up.
s envisivned gl several viher devices will be appioved by the 1egulaluiy authotilies in the
foreseeable future so that an appropriate device for a given type of atrial septal defect may be
selected by the practicing interventional cardiciogist.
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Since the Initial description in the mid 1970s by King and Milis et al.™> of an atrial septal defect
occluding device, a number of other devices have been studied, including: Rashkind's devices
(hooked and double umbrelia), Clamshell occluder, buttoned device, Pavenik's mona-disk device,
madified Rashkind's patent ductus arteripsus umbrelia device, ASDOS (striad septal defect
occluding system), Das Angel Wing device, Amplatzer septal occluder, CardioSeal and StarFlex
devices, Centering-on-demand buttoned device, Helex device, transcatheter patch and others, as
reviewed elsewhere.* % Transcatheter closure of atrial septal defects using various devices®™ "8 is
now an established practice in most cardiac centers. These techniques have proven to be safe,
cast-effective and favorably compare with surgical closure. 228

In this issue ofthe Jounal, Staniloae and colleagues?’ present the resuits of implantation of the
Amplatzer Septal Occluder (A4S0} in adults with ostium secundum atrial septal defects. Successful
deployment of the ASO device was accomplished in 109 (91%) of 117 patients taken to the
catheterization laboratory with intent to occlude. Patients in whom the device implantation was not
feasible had larger defects with larger shunts than those in whom the device was successfully
implanted. Atthe conclusion of the procedure, complete - of the defect was demonstrated
in 75% patients. Small (< 5 mm) residual shunts were present in 23% patients and 2% patients had
large (> 5 mm) residual shunts. Al a mean follow-up of 18 months, remarkabie improvement in
symptomatology was observed. Residual shunts were presentin 10% patients at 1-month follow-
up, and in 1% of patients at 1-year follow-up. Only one patient, with fenestrated defect, required
surgical intervention two years following initial device piacement. The authors conclude that
percutaneous closwse of the atrial septal defects with ASO Is safe, and mid-term resuits compare
favorably with those reported following surgical closure. They recommend device closure as the
first-line therapeutic option in adult patients with atrial septal defects.

This is 3 well-written paper reporting a single-institution experience in dosing atrial septal defects
with ASQ. They also mention the use of the 60° angulated delivery sheath (Hausdoif's catheter,
Cock Corporation) in patients in whom the device could not be positioned parallel to the interatrial
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 ali precautions to avoid air embolism

*+ Coronary Anomalies Whereas the authors used transesophageal echocardiography for monitoring device placement,
intracargdiac ect'nm:art:lic)gra[:my‘22 appears to be gaining acceptance and may have advantages in
i+ Flow Dynamics that no general anesthesia is required.

As reviewed in the introductory paragraph, many devices are available to the interventional

+* Restenosis cardiotogist, but selection of a particular device becomes difficult because of 1ack of randomized

. Stroke clinicat trials. A few studiesZ>-29 attemnpted to compare the results of multiple devices, as and when
they became available, butthese studies are neither randomized nor blinded and are uniikely to
=+ Valvuiopiasty shed any more light than the singte device studies. With existing economical, ethical and medical

considerations, it is not possibie to conduct a prospective randomized dinical trial utilizing all the

S eligible devices. Because of this reason, selection of the device may have to be based on results of
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clinical trials condudled separately by the inventor or manufacturer of the device. A careful
comparison?’~* of implantation feasibility (ratio of implantations VS patients taken to the
catheterization taboratory with the intent o occlude), percent device disiodgements, misplacements,
and embolizations, and percent of patients with effective SGERIWE and reintervention-free rates
during follow-up, tabulated elsewhere, 2220 reveal that these are similar and comparable for mostif
not all devices. In addition to feasibility, safety and effectiveness data, the availability, cost, and size
of the delivery sheath, as well as cther factars, may have to be considered in the selection of the
device.

Ofthe devices listed above, some devices were discontinued because of the identified problems
during the study of the respective devices. At the present time, ASC is the only device approved by
the FDA fer genaral clinical use for closuse of the atrial septal defects. To my knowledge,
CardioSeal/StarFlex, Centering-on-demand buttoned and Helex devices, and the transcatheter patch
are undergoing FDA-approved clinical trials; they appear to be atvarying stages in the dinical trials.
These devices will be briefly reviewed:

Ampiatzer Septal Occluder. The ASO consists of two self-expandable round discs connected to
cach other with a 4 mm waict madc up of 0.004 0.005'" nitinol wirc mezh filicd with Dacron fabric.
This is a relatively new, double-disc, self-centering device with rapid accumulation of implantation
data, recently 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. it can also be repositioned. The prevalence of
residual shunts is low. The disadvantages are a thick profile of the device and concem relatedto a
large amount of nitinal (3 nickel-itanium compoundj) in the device and consequent potential for
nickel toxicity.

CardioSeal/StarFlex devices. Following withc¢rawal of the clamshell device because of fracture 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 device
was changed to Dacron. it received HDE (Humanitarian Device Exemption} from the FDA for use in
some cardiac defects, but does netinciude gstium secundum atnat defects. The preliminary
experience with implantation of the device is reasonably good, but requires a large delivery sheath
and is difficult to refrieve. The CardioSeal is not 3 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 device, thus raising concems about long-term
safety.

Centering-on d {COD) buttoned device. This is a modified fourth-generation buttoned device
with two spring buttons and 3 centering mechanism sutured on the right atrtal aspect of the left
atrial occluder Also. the device was made round. The technique of imptantation of the COD device
impiantaticn is more complex than the fourth-generation bultoned device, but it can easily be
learned. The device delivery catheter is small (10 French {Fr}) for most devices, aithough larger
devices {(»= 50 mm} require 11 or 12 Fr sheaths. The COD buttoned device has been approved by
FDA for dinical trials in the U.S., and the dinical trials continue. However, the dinical experience thus
far'®3' is encouraging.

Helex device. This is the newest of the 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
shesth. The implantation of the device is simpie, and the device can be withdrawn into the catheter
befcre detachment and redepioyed as desired. However, the human experience with this device Is
limited. FDA-approved clinical frials with an IDE are currently in progress.

Transcatheter 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 atriad perforation, acrtic perforation, mitral valve injury, wire fractures and embolization
potentially exist in ali devices. in response to resohing these problems, wireless devices have been
conceived by Sideris and his assodiates; '®-32 detachabie ballocn and transcatheter defiverable
patches have been developed. Polyurethane patches, supported by modified balloon catheters, are
implanted across atrial septal defeds, left in situ for 48 hours, and balloon withdrawn, leaving the
patch in piace. Following the feasibility and safety studies in piglets, 22 human trials began outside
the US.32 FDA approval with IDE for human trials in the U.S. has been recently granted for a pilot
study.

S ry and concluss Following the pioneering works of King. Rashkind and their asseciates
in mid 1970s, a number of devices have been designed and tested in animal models and human
subjects. Some devices have been discontinued and cthers were rmodified followed by further
clinical trials. At the time of this writing, enly ane device, ASQ, was approved by the FDA for general
clinical use to occlude atriat defects. There are a number of other devices which are in dinical frials,
induding the CardioSeal/StarFlex. COD buttaned, Helex and franscatheter patch devices. The
preceding paper reports on the utility of ASQ in occiuding atrial defects in adult patients; the results
appear good with extremely rare major complication and litte need re-intervention during follow-up.
ilis envisivned (hal several vther devices will be approved by lhe regulatury auttionities in the
foreseeabie future sa that an appropriate device for a given type of atrial septal defect may be
selected by the practicing interventional cardiclogist.
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Challenge America’s
Number One Killer
LUMEN 2009 hosts top docs in
cardiac medicine focused on
increasing survival rates of
heart attack victims

Miami, FL {(January 28, 2008) —
On February 26th through the 28th,
atthe Loews Miami Beach Hotel in :
Miami Beach, FL, many of the
nation’s most respected and
innovative practitioners of cardlac
medicine will come together at
LUMEN 2009: The Symposiumon
Optimal Treatments for Acute M/,
for the purpese of affecting
America's number one killer —
heart disease. Present will be the
President of the American College
of Cardiolegy, Dr. W. Dougias
Weaver, who has been an
outspoken advocate for healthcare
reform in the U.S.
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perfusing catheter
. auide

. According to the present
. invention, apparatus and
: methods are provided for
+ directionally inserting ...

= Method and

. apparatus for

. providing external

. perfusion lumens on
balloon catheters

. According to the present
< invention, methods and

. apparatus are provided for :
. establishing perfusion ...

¥ Intravescular

| catheter with infusion

' array

. The present invention

. provides an intravascular
. catheter for

» administenng a

: therapeutic agent to a ...

- High pressure

. perfusion device ;
. The structure and function -
! of the preferred :
! embodiments can best be
© understood by referance
- to the ...

v Drain cannula

. When appraopriataly
. indicated, modern medical
. treatment frequently :
© includes the procedure of

Home - Heart Surgery - Method-and- devnce—for—left-atna!—appendage—

Method and device for left atnal appendage

Detadls

Inventors: Lesh, Michael D.; van dar Burg, Erk 1.;

Assignee: Appriva Meadical, Inc. {Sunnyvale, CA)

Primary Examiner: Dawson; Glenn K.

Assistant Examiner:

Attorney, Agent or Firm: Knobbe, Martens, Olson & Bear, LLP

A device and method for obliterating or occluding a body cavity or passageway, in particular,
the left atrinl appendage of a patient’s heart. The procedure can be carried out
intraoperatively, but is preferably carried out percutanecusly by use of a delivery catheter
to positicn an occluding device adjacent a patient's left atrial appendage. The occluding
device may prevent the passage of embolic or other material te or from the left atrial
appendage by volumetrically filling the appendage, closing the opening of the appendage with
an occluding member, or pulling the tissue around the opening of the appendage together
ard fixing it in a closed state.

DETAILED DESCRIPTION FIGS.

Amplatzer® 0‘33’“"5" FPO 1-3 show an embodiment of an eccluding

¥ R device 10 having features of the invention

where an occluding member 11 is secured o

a retention member 12 thatis arranged to fix
QMM o o the occluding member in a desired position
i reyEs FEHERTE T within a body passageway of cavity.
The occluding member 11 generally has disc
shape with an outer rim 13 around the
perimeter of a frame structure 14 which
supports a bamier 15.
The outer rim 13 can be circular or polygonal,
or any other shape that is suitable for
conforming to the inside surface of a body

www cemersthianoffice. com

MasterControl com QSR-Complisncs

s€ 34
geonts & Uevites Aty

cavity.
~ww.AmericanDisbeteswrclessle com Ahub 16 can be located near the center of the
53 Ads by Goog[g occluding member 11 which serves to

connect the retention member 12to the
occiuding member, in addition to other functions.
The outer rim 13 is typically made from a soft polymer material 17 which permits flexibility of the outer
rim and facilitates sealing of the outer rim against the inside surface of 3 body cavity or passageway.
The barrier 15 can be a thin mesh or film of material which serves to block the passage of material
within an area surrounded by the outer rim 13.
The barrier 15 can be secured to the outer rim 13 along its entire perimeter 18 in order to achieve a
complete seal therehetween and can be molded into the outer rimy 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 structure 14 which connects the outer im
and the hub.
The frame structure 14 can be made from one or more elements of high strength material such as
stainless steel or MP35N, or may preferably be made from shape memory or pseudoelastic alioys
such as NiTi.
Preferably, the frame structure 14 is made from a material which can be self expanding from a
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. The present invention

> HCIUUEY Lie P OLeuurne ur
: moving ...

" : System and method
for endoluminal

arafting of bifurcated
or branched vessels
provides a system and
method for edoluminal
grafting of a blood vessel
or ..

U compusilive 1o g luny
. In general, the invention
. features a method and
apparatus for facilitating

- delivery of a ...

= Method and

' apparatus for

. treatment of

. congestive heart

: failure by improving :
. perfusion of the kidney .
. by infusion of a :
: vasodilator

! OF A PREFERRED

' EMBODIMENT OF THE

_ INVENTION FIG. 1 shows

. one embodiment of the

. proposed therapy ...

' Linkage steering

- mechanism for

;. deliectable catheters
. What is claimed is: 1. A
" rctationally-actuated

mechanism for deflectable '
catheters, comprising:

- RYH

< .
v Epoxide resin-

. modified polvester

. coat with alkyd topcoat
. We claim: 1. A coating

. composition apphed toa

. substrate comprising an

; alkyd resin based

; topcoat ..
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constrained configuration so that the occluding device 10 can be delivered to the deployment site in a
low profite an fiexible configuration which facilitates percutanecus delivery.

Preferably a radial hoop 21 is contained within the soft palymer material 17 of the outer rim 13 and
serves to maintain the annular shape of the outer rim and facilitate radial expansion of the outer im
from a constrained position or configuration

hi nd apparatus for patching a tissue nin
The present invention pravides a closure catheter and methods for dosing an opening in tissue, a
body Jumen, hollow organ or other body cavity. The catheter and methods ..

Fitter apparatus for astium of left al appenda
The invention provides a filtering membrane that allows blood to pass therethrough while
substantially preventing blood clots formed in the atrisé appendages from ...

Patches and coilars far medical applications and methods of use

Referring to FIGS. 1-3, a vascular chosure system 100 generally includes two components: a arterial
closure device ("ACD™) 105 and a deployment instrument 110. The ACD 1...

Device for containing embolic material in the LAA having 3 pluratity of tissue retention
structures

There is provided in accordance with one aspect of the presentinvention, a method of occluding an
atrial appendage. The method comprises the steps of inhibiting changes ..

Cortrol of tissue growth in textured blood-contacting surfaces

What is daimed is: 1. A blood pump comprising: 3 blood flow channel having a textured surface and
a smooth surface adjacent to the textured surface; and arotor ...

Pulp washing shower

The present invention provides a shower pipe with a single, substantialiy straight line of racetrack-
shaped slots and a set of distributors, all of 3 single type. ..

Marrow profile transformer having interleaved windings and conling passa

The present invention is defined by the appended claims with specific embodnments being shown
in the attached drawings. For the purpose of summarizing the invention, the ..

Brachytherapy seed deployment system

A preferred embodiment of the present brachytherapy seed depicyment system comprises atleast
two seeds and a filament joining the atleast two seeds. The seeds maybe ..

Apnaratus and mathod for multiple orgar procurement

The presentinvention includes a method and device for the removal cf visceral organs from an
animal for purposes of fransplantatien, such organs having branch ...

Bicirecticnal check valve catherer

The present invention provides an improved bidirectional check valve catheter which is easyto
manufacture, installs easily and permits long term placementin the _.
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a patient with atrial fibrillation
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SUMMARY

Background A 73-year-old woman presented with a history of
persistent atrial fibrillation, which had lasted more than five
years. She aiso 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 biood
transfusions. With colonoscopy, the source of bleeding was
localized to multiple arterial-venous maliformations. The patient
underwent catheter ablation of the atrioventricular 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 Transesophageal echocardiography, pacemaker
interrogation.

Diagnosis Persistent atrial fibrillation, gastrointestinal bleeding
requiring transfusion.
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Management Percutaneous left atrial appendage occlusion,
antiplatelet therapy.

Keywords: atrial fibrillation, left atrial appendage occlusion,
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THE CASE - Top

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 developed 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, warfarin anticoagulation
was carefully controlied at slightly 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 Class 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 clumsiness 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
echocardicgraphy was performed ta exclude other possihle
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; Eigure 1A).
Furthermore, no spontaneous echo contrast was observed in the
left atrium.

Figure 1 Transesophageal echocardiography of the left
atrial appendaye.

| i  (A) A transesophageal echocardiogram of the left

i atrial appendage before placement of the PLAATO

! device (B) A transesophageal echocardiogram of the
| —— left atrial appendage after percutaneous occlusion.
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atrial body; LAA, left atrial appendage. i
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The patient was considered a poor candidate for long-term
anticoagulation therapy with warfarin, because of recurrent
gastrointestinatl bleeding. Pulmonary vein ablation was
considered, but this strategy was not advised because
aggressive anticoagulation 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 fentanyl 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-septal
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
PLAATO device. A 32 mm occlusion device {ev3 Inc., Plymouth,
MN, USA) was advanced through the delivery catheter and

\ deployed under echocardiographic and fluoroscopic guidance

| (Figure 1B, 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 325 mg of aspirin were administered. 1he
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
hy the treating physician.

‘ Figure 2 A dneangiographic frame of the PLAATO )
‘ ocdusion device.

An arrow shows the PLAATO device immediately |
after deployment and belfore ils selease fom the
delivery catheter. Abbreviation: DC, delivery |
catheter.

3 £yl fgure and legand (6X)
23 £ige

< Hilcy B VNN lnmvm NooimeNaing ~lida (337203 |




hitp /fwww nature. com/nepcardiofjournaliv3/n8/ful/ncpcardio0610.htmt 02/19/2009 01:01:57 PM

Download PowerPoumt slide {(212K3

figure 3 A dncangiographic frame of the final left atrial
angiogram.

o contrast agent leak can be seen around the
evice or in the left atrial appendage. An arrow
indicates the PLAATO device after release.
Lhreviation: LAA, lell gUidl appendaye.
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Clopidogrel 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.

Patients with AF have a five-fold increased risk of stroke
compared with patients in normal rhythm.2 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.2—2-% 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.3-%-5 Of particular concern are patients
wilhh AF who have bleeding episodes while Laking 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.
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TREATMENT AND MANAGEMENT -~ Top
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.®-2-8 Transvenous
closure of the LAA is a new approach, and recent trials have

tested its safety and efficacy.2-19 A recent study by Ostermeyer
et al. comprised two registries of 111 patients (aged 71 : 9
years).2 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
stenosis of more than 50%; spontancous ccho 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
PLAATO procedure and three patients required in-hospital
pericardiocentesis for hemopericardium during or following the
procedure. After a tollow-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.!2 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; Higure 4). the

Watchman® device is not immediately occlusive, but acts as a
filter until endocardialization 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® ocdusion device.

Barbs on the outer edge of the wires help to fix this
device to the musculature of the left atrial
appendage. An arrow shows which side faces the !
left atrium when the device is deployed.
‘I Abbreviation: B, barbs.
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CONCLUSION -Top

AF is associated with a significantly increased risk of stroke and
necessltates treatment with warfarin anticoagulation. 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.

............ om
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Percutaneous Closure of Atrial | st transaton
Septal Defects. -

The Role of Transesophageal
Echocardiography

Arq. Bras. Cardiol. vol.72 n.1 Sdo Paulo Jan. 1999

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

S3o Paulo, SP - Brazil

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

METHODS — Patients were selected for percutaneous closure of ASD by
transesophageal echocardiography (TEE), which was also used to monitor the
procedure, helping to select 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 of ASD can be
successfully, safely, and effectively performed.

Key words: atrial septa! defects, interventional cardiology, echocardiography

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

therapeutic catheterization 110, In 1974, King and Milis 1! made the first attempts at
percutaneous closure 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 1215 Qur experience was developed with the

Amplatzer septal occluder 20, which was experimentally introduced in September 1995
21

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 atrial 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 residual 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 ot ASD, diagnosed with transthoracic
echocardiography (TTE) 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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examlnat!on to be safe!y 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. then, 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 flumazenil. 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 diameter of 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 longitudinal plane, the one related to the

superior vena cava is the posterosuperior, and the one related to the inferior vena cava
is the posteroinferior.

e mitig wm e mm e e oy e et i e e ey o=

Right ventricle (RV) size prior to implantation 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) ostium 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. 1 - Tramasophageal echocandiogearm of an individual wilh a1 astims seciaidum
type atelal septal defect, presenting favorable characteristics 10 percutaneous
closure with the Amplatzer prosthesis (fongitudinal plane).

The stretched diameter was measured with a balloon catheter inflated inside the left
atrium and moved towards the atrial 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 - Transesophapeal echocardiogram (long axis}, showing the balloon

positioned in the atrial septum during the measerement of the stretched
diameter.

RS 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
<imm; mild = 1 <2mm; moderate = 2 <4mm; and severe = 4mm.

After implantation, the patients stayed in the Intensive Care Unit for observation untit
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 prophylaxis for infectious endocarditis was indicated
for six months or in the presence of RS for life. The proposed protocol for late follow-up
consisted of clinical evaluation. chest radioaranhv. ECG. and echocardioarachy
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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 atrial
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 paticents are Hsted in table 1. Implantation was successfully performed in
all patients.

Table 1 - Clinieal, ical and b dy i ch
of patients whe underwent percutaneous closure of atrial
septal defects
Number Ape Weight ASDD QP/QS Si.D Prost. N Qbs,
{years) (kg ot [un]
1 5 24 13.5 34 17 19
2 13 38 9.4 1.6 i 16
3 10 27 8.7 1.5 123 13
4 7 20 103 24 124 13
3 50 69 20 26 23 24
3 9 21 Band3S 57 2land922and 8 PCA
7 12 27 18 16 27 24
3 3] 3N 14.8 2.8 21 22
k4 29 38 21 2,1 26 28

i 6 22 16.3 23 20 20
1 21 68 21 24 233 26
12 7 215 15.5 2.1 18.7 19
13 3 20 135 1.6 206 20

‘Where: ASDD - atrial septal defect diameter: Str.D - stretched diameter
Prost.N - prosthesis number: PDA - persisience of ductes arterioses:
Obs. « Observation.
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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 I). 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 difficuit to determine if
the occluder'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 were used. They were arranged like a sandwich (the superior embracmg the
mfenor) in the atrial septum and a Gianturco coil was implanted through the aorta for

¥ of the ductus arteriosus 23. During the first prosthesis implantation, the
pat:ent experienced a supraventricular tachycardla 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 - Transversal plane showing the peefect position of the device in e atrial septum.
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Fig. 4 - Longirudinal axis shawing the prosthesis adequately positioned in the
atrial septum.

Immediately after the implantation, five patients experienced mild RS. Tn 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 caiculated at the third month after implantation. It was 23% (3 patients out of
13). There were three spontaneous closures, one occurring 24 hours after the
procedure, and the other two by the third month follow-up. In regard to the evaluation
of RV dimensions, there was a reduction of some millimeters 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. 3 Study with cedor Dappler revealing oo residual shunt. LV- leftveniricle: RV
right ventricle: RA: right asivin: LA left atrium: SVC- superior veua cava.

In our experience, there was neither embolization of the prostheses nor
thromboembolic 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
postaperative period - no transfusion, short hospital stay, and significant reduction 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 pole 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, independent of the implantation angle, facilitating its
positioning. As the discs do not need large 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 directly related to the proper
selection of patients, which was very well 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
atrial septum and its defects 22 For this reason, a transthoracic evaluation suggesting
ASD susceptible 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 technigue. 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 possibility 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 implantation. With TEE, the use of contrast medium
is limited to the initial diagnostic angiography. The Amplatzer 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 possibie to evaluate the real
presence of RS and to determine the shunt's magnitude by measuring its width 22 ps
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% 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 1n the
lnlhaf giobal experience with 230 cases of Amplatzer prosthesis implantation, fhp

rate was higher than 95% after the first month of follow-up 2. 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 atyial 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 explain this phenomenon,
allowing us to suggest that, after the end of the implantation, RS investigation should
also be carried out using TTE.

Trivial and discrete RSs 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 implantation to determine the necessity of continued prophylaxis.

In conclusion, percutaneous closure of ASD today is a reality. The Amplatzer septal
occluder 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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