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J GENERAL INFORMATION ]\

MISSION STATEMENT

The mission of The Society of Thoracic Surgeons is to enhance the ability of cardiothoracic
surgeons to provide the highest quality patient care through education, research, and
advocacy.

OVERALL MEETING OBJECTIVE

The overall objective of this meeting is to provide a forum for all cardiothoracic surgeons and
their teams to learn the most up-to-date information on research, surgical techniques, patient
management, and social, ethical, and political issues in order to maintain the highest level of
care for the cardiothoracic patient.

STS CONTINUING MEDICAL EDUCATION (CME) MISSION STATEMENT

The continuing medical education mission of The Society of Thoracic Surgeons is to provide
a forum for reporting results of scientific research and for updating information in the
disciplines of cardiovascular, general thoracic and congenital heart surgery. The principal
continuing education programs conducted by the Society include an annual scientific
meeting, self-study programs, and other stand-alone meetings. The Annual Meeting is
composed of peer-reviewed scientific abstracts, invited overview presentations, small group
presentations, presentations on new technologies and video programs. The broad scope of
topics related to cardiothoracic surgery is covered during each Annual Meeting. In addition
to and separate from the national meeting, topical meetings are held that focus on relevant
information needs of cardiothoracic surgeons. These educational sessions frequently highlight
a multidisciplinary approach and include content relevant to cardiothoracic surgeons as

well as other physicians and health care providers in related disciplines. STS programs are
developed and provided with the intent of confirming existing knowledge base, imparting
new knowledge, and promoting competence in the content areas covered for cardiothoracic
surgeons, residents, and their allied health care providers.

Amended by the STS Board of Directors: January 25, 2009

FUTURE MEETINGS OF THE SOCIETY OF THORACIC SURGEONS

STS/ELSO ECMO Symposium
March 11-13,2016
Tampa, Florida

Advances in Quality & Outcomes
September 28-30, 2016
Baltimore, Maryland

Coding Workshop
November 3-5,2016
New Orleans, Louisiana

STS 53rd Annual Meeting
January 21-25,2017

Houston, Texas

The information in this Abstract Book is accurate as of December 9, 2015.
STS 52nd Annual Meeting Abstract Book. © The Society of Thoracic Surgeons 2016. All rights reserved.
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Friday, January 22, 2016

3:00 Pm - 6:00 PM Registration: STS/AATS Tech-Con and STS Annual Meeting

Saturday, January 23, 2016

7:00 am - 6:00 Pm Registration: STS/AATS Tech-Con and STS Annual Meeting

8:00 Am—-12:30 Pm STS/SCA: Integrating Perioperative Echocardiography Into Cardiac Surgical
Clinical Decision Making

8:00 Am - 3:00 PM STS/CHEST: Primer on Advanced and Therapeutic Bronchoscopy—Theory and
Hands-On Session

12:00 Pm - 6:30 Pm STS/AATS Tech-Con Exhibits

1:00 Pm - 2:30 PM Cardiopulmonary Bypass Simulation Course

1:00pm-5:00em (@ STS/AATSTech-Con

5:00 Pm - 6:30 Pm STS/AATS Tech-Con Reception

Sunday, January 24, 2016

7:00 Am-6:30 PMm Registration: STS/AATS Tech-Con and STS Annual Meeting

7:00Am-1:15pm STS/AATS Tech-Con Exhibits Open

7:45m-12:00em @ STS/AATS Tech-Con

7:50 Am - 12:00 Pm Acquired and Congenital Heart Surgery Symposium: Challenges in Adult

Congenital Heart Disease

Practice Management Summit

STS/AATS Critical Care Symposium: Quality and Value in the CTICU
1:00 Pm - 4:00 Pm @ Residents Symposium: Transitioning From Residency to a Successful Practice
1:15prm-4:30pPm ACC@STS

How To: Technical Tricks and Pitfalls to Simplify Cardiac Surgery Procedures

Parallel Surgical Symposium: Congenital

8 Parallel Surgical Symposium: General Thoracic
Resuscitation of Patients Who Arrest After Cardiac Surgery

2:00pPm-6:30Pm Scientific Posters
2:30pm-4:30PM CT Surgery Interprofessional Education Symposium: Multidisciplinary Team
Approach to Patient Safety, Quality, Outcomes, and Reimbursement
4:30 M- 6:30 PM Opening Reception in STS Exhibit Hall
Monday, January 25, 2016
6:30 AMm—5:00 Pm Registration: STS Annual Meeting
9:00 AM - 4:30 Pm Exhibit Hall
Scientific Posters
7:00 AM-7:15 Am Opening Remarks
7:15Am-8:15 Am J. Maxwell Chamberlain Memorial Papers
8:15 Am—-9:00 am Richard E. Clark Memorial Papers
9:00 Am - 9:40 Am BREAK—Visit Exhibits and Scientific Posters
Complii 'y coffee available in the Exhibit Hall
9:40 Am - 9:50 AmM Introduction of the President: Joseph E. Bavaria
9:50 Am - 10:50 Am Presidential Address: Mark S. Allen

10:50 AM— 11:30 AMm BREAK—Visit Exhibits and Scientific Posters
11:30 aM-12:30Pm Adult Cardiac Session: Arrhythmia
(8 parallel sessions) Basic Science Research: Adult Cardiac
Basic Science Research: General Thoracic
Congenital Session: Adult Congenital
Critical Care
General Thoracic Session: New Technology
Quality Improvement Initiatives in Thoracic Surgery
STS/CATS/CSCS: Adding New Dimensions to Your Surgical Practice—Optimizing
Your Internet Presence and Understanding the Emerging Role of
3-Dimensional Printing in Cardiothoracic Surgery

12:30pm-1:30PM BREAK—Visit Exhibits and Scientific Posters
Complii 'y coffee available in the Exhibit Hall
1:15pm-5:15pm Redefining Practice Through Quality and Evidence: What's New?

4 The Society of Thoracic Surgeons ~ www.sts.org o New @ Non-CME Session



1:30pPm-3:30PM Adult Cardiac Session: Aortal
(7 parallel sessions) Adult Cardiac Session: Ischemic
Congenital Session: Pediatric Congenital |
General Thoracic Session: Lung Cancer |
General Thoracic Session: Lung Transplantation
SVS @ STS: Sharing Common Ground for Cardiovascular Problems
30th Anniversary Celebration of Women in Thoracic Surgery:
Innovations and Contributions of WTS and STS Members
3:30pm-4:15pPm BREAK—Visit Exhibits and Scientific Posters
3:30pPm-5:30Pm (&) International Symposium & Reception: The Ethics and Practicality of Using New
Technologies to Treat Cardiothoracic Diseases in Different Parts of the World

4:15pm-5:15pm Surgical Motion Picture Matinees: Adult Cardiac, Congenital, and
General Thoracic

5:00 Pm - 6:30 PM Scientific Posters and Wine

5:30 M- 6:25 PM Business Meeting (STS Members Only)

6:30Pm-7:30PM STS-PAC Reception

7:00Pm - 10:30 Pm @ STS Social Event: Corona Ranch

Tuesday, January 26, 2016

6:30 am-4:30 Pm Registration: STS Annual Meeting

9:00 am - 3:30 Pm Exhibit Hall

9:00 AM - 5:00 PM Scientific Posters

7:30 Am - 8:30 AM Early Riser Sessions

7:30 Av - 8:30 AM Early Riser Health Policy Forum: MIPS: The New Medicare Fee-for-Service and
What It Means to You

9:00 Am - 10:00 Am Thomas B. Ferguson Lecture: Scott Parazynski

10:00 Am - 10:45 Am BREAK—Visit Exhibits and Scientific Posters
Complii 'y coffee available in the Exhibit Hall

10:45 am— 11:00 Am Award Presentations
11:00 Am - 12:00 Pm C.Walton Lillehei Lecture: Gary Taubes
12:00 pm - 1:00 Pm BREAK—Visit Exhibits and Scientific Posters
Ethics Debate: An Advance Directive Limits Postoperative Care—Should
Surgeons Accept Limits on Care?

@ ResidentsLuncheon
1:00 v - 3:00 Pm Adult Cardiac Session: General
(7 parallel sessions) Adult Cardiac Session: Mitral Valve

Congenital Session: Pediatric Congenital Il

General Thoracic Session: Esophageal

General Thoracic Session: Lung Cancer Il

Patient Safety Symposium: When Bad Things Happen to Good CT Surgeons—
Human Error and the Impact on You, the “Second Victim”

EACTS @ STS: Aortic Valve Repair and Aortic Root Reconstruction for
Insufficient Tricuspid and Bicuspid Pathology

1:00 Pv - 3:30 P JCTSE: Accountable Surgical Education—How Can Cardiothoracic Surgery
Move Forward?

1:00 pm - 5:30 PM Advanced Therapies for End-Stage Heart Disease

3:00pm-3:30 PM BREAK—Visit Exhibits and Scientific Posters
Complii 'y coffee available in the Exhibit Hall

3:30Pm-5:30PMm Adult Cardiac Session: Aortall

(7 parallel sessions) Adult Cardiac Session: Aortic Valve

Cardiothoracic Surgical Education

Congenital Session: Pediatric Congenital Il

General Thoracic Session: Mediastinal/Pulmonary

ESTS @ STS: Controversial Issues in General Thoracic Surgery—Perspectives
From Europe and North America

SCA @ STS: Perioperative Evaluation and Management of Circulatory Shock

Wednesday, January 27, 2016

6:30 Am—9:30 AM Registration: STS University
7:00 Am - 9:00 AM STS University
9:30 AM—-11:30 AMm @ STS University (courses repeated)

QAudience Poll @ Ticketed Event 52nd Annual Meeting Abstract Book 5
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CME INFORMATION l

CONTINUING MEDICAL EDUCATION CREDIT

STS 52nd Annual Meeting
The Society of Thoracic Surgeons is accredited by the Accreditation Council for Continuing
Medical Education to provide continuing medical education for physicians.

The Society of Thoracic Surgeons designates this live activity for a maximum of 34.0 AMA
PRA Category 1 Credits™. Physicians should claim only the credit commensurate with the
extent of their participation in the activity.

The American Board of Cardiovascular Perfusion designates this activity for 41.9 Category I
CEUs.

Learning Objectives for the STS 52nd Annual Meeting
Upon completion of this activity, participants should be able to:

* Review the results of clinical and laboratory investigations designed to reveal new
knowledge of cardiothoracic disease or to develop new technology applicable to the
management of cardiothoracic disease

* Evaluate the impact of new knowledge and the application of new technology on the
treatment of cardiothoracic disease

* Discuss the importance of patient safety issues and how current strategies can be
introduced into one’s practice or institution

* Discuss surgical techniques in order to improve the standard of care within the specialty

* Examine how public policy can impact the treatment of one’s patients

* Share and summarize information provided through small group discussions facilitated
by leaders in cardiothoracic surgery

STS EDUCATION DISCLOSURE POLICY

6

As a sponsor of continuing medical education accredited by the Accreditation Council for
Continuing Medical Education (ACCME), The Society of Thoracic Surgeons requires that
any individual who is in a position to control the content of an educational activity must
disclose all relationships with commercial interests (including known relationships of his or
her immediate family, department, and partners). The ACCME defines a commercial interest
as “any entity producing, marketing, reselling, or distributing health care goods or services
consumed by, or used on, patients. The ACCME does not consider providers of clinical service
directly to patients to be commercial interests.” The question of whether a disclosed conflict
situation could represent undue influence on the educational activity by a commercial interest
or whether the disclosed information is sufficient to consider an abstract, presentation, or other
educational enduring material to represent potentially biased information must be resolved
prior to an individual’s involvement in ST'S educational programming.

Required disclosures include (1) a financial interest of any amount (e.g., through ownership
of stock, stock options, or bonds) (2) the receipt of any amount of cash, goods or services
within the current 12-month period (e.g., through research grants, employment, consulting
fees, royalties, travel, or gifts) or (3) a nonremunerative position of influence (e.g., as officer,
director, trustee or public spokesperson). EXCLUDED from this disclosure requirement

are blind trusts or other passive investments such as mutual funds. In the case of a financial
or other relationship disclosure, the company, product/service, and specific nature of the
relationship must be noted. Disclosure is mandatory for any person involved in the planning,
management, presentation, and/or evaluation of STS educational activities.

The Society of Thoracic Surgeons ~ www.sts.org



J CME INFORMATION L

Failure to disclose all relationships with commercial interests disqualifies the individual

from being a planning committee member, a teacher, or an author of educational materials,
and this individual cannot have any responsibility for the development, management,
presentation, or evaluation of STS educational activities. This requirement is intended neither
to imply any impropriety of such relationships nor to prejudice any individual planner,
presenter or author. It is merely to identify such relationships through full disclosure, and to
allow ST'S to assess and resolve potential influences on the educational activity prior to the
planning and implementation of an educational activity. If no relationships with commercial
interests exist, the individual must indicate this on the disclosure form.

Additionally, the fact that the presentation, paper, or other educational product describes (a)
the use of a device, product, or drug that is not FDA approved or (b) an off-label use of an
approved device, product, or drug must also be disclosed. This requirement has been adopted
in response to FDA policy and case law involving medical societies, and is not intended to
prohibit or inhibit independent presentation or discussion regarding the uses of devices,
products, and drugs as described in (a) or (b) above.

For live presentations, all disclosures must be stated orally and on a slide at the beginning
of the presentation and will be noted in published material related to the activity. Slides,
handouts, and other materials utilized as part of an educational activity cannot contain any
advertising, trade names or a product group message. Speakers are required to disclose that
they have nothing to disclose if this is the case.

Amended by the STS Executive Committee: April 11, 2012

Unless otherwise noted in this 4bstract Book or by the speakers, speakers have no commercial
relationships to disclose and will be presenting information only on devices, products, or

drugs that are FDA-approved for the purposes they are discussing.

ELECTRONIC CME/CEU EVALUATION

The STS 52nd Annual Meeting utilizes an entirely electronic evaluation and CME/
Perfusion CEU credit claim process. Both physicians and perfusionists can use this system to
claim credit, complete evaluations, and print CME/Perfusion CEU certificates. Certificates
of Attendance also are available for other attendees and international physicians not wishing
to claim CME credit. Attendees will not be able to evaluate and claim CME/Perfusion
CEU credit for ticketed sessions unless they have registered for those sessions. Please note
that CME credit is not available for the Residents Symposium, Residents Luncheon, or
STS/AATS Tech-Con 2016.

Attendees can complete the overall meeting evaluations and all individual session evaluations
onsite at CME Stations located near Room 120D, Room 121A, and Registration on the
Lower Level. Certificate printing is available.

Attendees also can access evaluations and CME/Perfusion CEU credit by visiting

the online evaluation site through personal computers or handheld devices at
www.sts.org/2016evaluation. You also can access the site through the STS Mobile App.
In order to make this process more convenient for attendees, the meeting evaluations

will be available online through Thursday, February 11,2016.

52nd Annual Meeting Abstract Book 7
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Attendees can log in to the website with the following information:

* Username: 6-digit member ID number located at the lower left-hand side of the
meeting badge
* Password: First initial and last name

PHYSICIAN COMPETENCIES

8

As an accredited provider of continuing medical education, ST strives to provide the best,
most relevant educational experience for those who take part in the Society’s educational
activities. The Accreditation Council for Continuing Medical Education (ACCME) has
stressed the importance of CME program planning and implementation that is focused

on quality with the aim of improving health care. In an effort to help clarify how STS
programming focuses on the Accreditation Council for Graduate Medical Education
(ACGME) / American Board of Medical Specialties (ABMS) competencies, physician
competencies are listed prior to STS 52nd Annual Meeting information. Sessions may touch
upon other competencies in addition to those identified below.

Practice-Based Learning and Improvement: Show an ability to investigate and evaluate
patient care practices, appraise and assimilate scientific evidence, and improve the practice of
medicine.

Patient Care and Procedural Skills: Provide care that is compassionate, appropriate, and
effective treatment for health problems and to promote health.

Systems-Based Practice: Demonstrate awareness of and responsibility to the larger context
and systems of health care. Be able to call on system resources to provide optimal care (eg,
coordinating care across sites or serving as the primary case manager when care involves
multiple specialties, professions, or sites).

Medical Knowledge: Demonstrate knowledge about established and evolving biomedical,
clinical, and cognate sciences and their application in patient care.

Interpersonal and Communication Skills: Demonstrate skills that result in effective
information exchange and teaming with patients, their families, and professional associates
(eg, fostering a therapeutic relationship that is ethically sound, uses effective listening skills
with non-verbal and verbal communication; working as both a team member and at times as
a leader).

Professionalism: Demonstrate a commitment to carrying out professional responsibilities,
adherence to ethical principles, and sensitivity to diverse patient populations.

The Society of Thoracic Surgeons ~ www.sts.org
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ORAL PRESENTATION/POSTER RULES ]\

RULES REGARDING ORAL PRESENTATIONS

1

. Each abstract that is presented orally or as a poster during the STS 52nd Annual Meeting

must be submitted before or at the time of the meeting to The Annals of Thoracic Surgery
for publication. Manuscripts must be submitted via 7he Annals online manuscript tracking
system (www.atseditorialoffice.org). Editorial office staff will be on hand at the meeting
in Room 121C to assist you in submitting your paper if you need help. Manuscripts will
not be considered for publication if submitted after Wednesday, January 27,2016, 11:59 ey,
Mountain Standard Time. All manuscripts shall become the property of the Society.
Publication of manuscripts in Zhe Annals of Thoracic Surgery is not assured. If manuscripts
are not submitted to Zhe Annals prior to or at the time of the STS 52nd Annual Meeting,
a 2-year period of ineligibility for participation in the ST'S Annual Meeting will be
imposed upon all authors of the manuscript. The same 2-year sanction applies to all
abstracts returned

to authors for revisions that are not resubmitted within 1 calendar year of the request

for revision.

. Presenters for scientific sessions are provided with time limits for their presentations and

must comply with these limits. Please refer to your confirmation notification for your
specific time limit.

. All visuals accompanying scientific oral presentations must be produced in Microsoft

Office PowerPoint. Presenters must report to the Speaker Ready Room (Room 121AB)
at least 24 hours prior to their scheduled presentation time to download their PowerPoint
into the presentation system.

. Reserved seating is available for presenters and invited discussants at the front of the room

for the General Sessions. In the interest of time, presenters and discussants should sit in
this reserved seating.

. Presenters will remain with discussants on the dais during the oral presentations to

respond directly to the discussants’ queries.

. Commercial and regulatory disclosures as defined in the ST'S Education Disclosure

Policy (see page 6) must be disclosed orally to the audience at the beginning of each
presentation. This requirement is for moderators, presenters, and invited discussants. The
first slide of a presentation must be used to reveal the nature of the disclosure. Disclosure
information also will be provided in the text of this Astract Book.

NOTE: The Society of Thoracic Surgeons does not necessarily endorse the opinions expressed by any moderator, presenter, or discussant.

RULES REGARDING SCIENTIFIC POSTERS

1.

Each abstract that is presented orally or as a poster during the STS 52nd Annual Meeting
must be submitted before or at the time of the meeting to The Annals of Thoracic Surgery
for publication. Manuscripts must be submitted via 7he Annals online manuscript

tracking system (www.atseditorialoffice.org). Editorial office staff will be on hand at the
meeting in Room 121C to assist you in submitting your paper if you need help. Manuscripts
will not be considered for publication if submitted after Wednesday, January 27,2016,

11:59 pm, Mountain Standard Time. All manuscripts shall become the property of

the Society. Publication of manuscripts in Zhe Annals of Thoracic Surgery is not assured. If
manuscripts are not submitted to Zhe Annals prior to or at the time of the STS 52nd Annual
Meeting, a 2-year period of ineligibility for participation in the ST'S Annual Meeting will be
imposed upon all authors of the manuscript. The same 2-year sanction applies to all abstracts

10  The Society of Thoracic Surgeons ~ www.sts.org



,[ ORAL PRESENTATION/POSTER RULES I

returned to authors for revisions that are not resubmitted within 1 calendar year of the
request for revision.

. Scientific posters have been assigned designated poster boards. Each scientific poster must
correspond with the assigned poster board number. Scientific poster numbers begin with

“P” followed by the corresponding poster board, eg, P12.

. Scientific posters must be designed to fit the poster board, which is 4 feet high by 8 feet
wide. The poster title and author block must be displayed across the top of the poster. This
will allow meeting participants to easily find posters. Poster material should be readable
from a distance of at least 6 feet.

. Commercial and regulatory disclosures as defined in the STS Education Disclosure
Policy (see page 6) must be included on the poster in the lower right-hand corner. Posters
not containing commercial and regulatory disclosures may be removed from the scientific
poster area. If you do not have anything to disclose, please print “Nothing to Disclose” in
the lower right-hand corner. This requirement is not intended to imply any impropriety
of such relationships or to prejudice any individual presenter, author, or discussant. It
is merely to identify such relationships through full disclosure and to allow audience
members to form their own judgments regarding the poster presentation.

. Scientific posters may be set up on Saturday, January 23,2016, from 8:00 am to 5:00 pm
and Sunday, January 24, 2016, from 8:00 am to 2:00 pm in the foyer outside Room 120.
Posters must be hung by a poster representative during these times. STS will move posters
chosen for the Scientific Posters and Wine event (see below) between 2:00 pm and
4:00 pm on Monday, January 25, 2016. You will be notified via e-mail by 7:00 pm on
Sunday, January 24, 2016, if your poster was selected for the Scientific Posters and Wine
event.

. Scientific posters accepted for the STS 52nd Annual Meeting must be displayed at the
meeting for the entire time assigned and in the assigned location. Authors who do not
display their posters will be subjected to a 2-year period of ineligibility for participation in
the STS Annual Meeting. This sanction applies to all poster authors.

. The STS 52nd Annual Meeting will feature a unique Scientific Posters and Wine
event on Monday, January 25,2016, from 5:00 pm to 6:30 pm in the foyer outside
Room 120. Moderators for each of the three subspecialties will guide participants
through a discussion of the selected poster abstracts. If your poster is selected for this
event, please arrive at the foyer outside Room 120 no later than 4:45 pm on Monday,
January 25,2016, to prepare.

. All posters will be graded on the evening of Sunday, January 24, 2016. Therefore, in order
to be considered as a poster winner, you will need to have your poster set up by 2:00 pm
on Sunday, January 24, 2016. Authors of the top graded posters will present their poster
during the Scientific Posters and Wine event and will have their presentations graded by
selected reviewers. A winner for each category will be announced shortly thereafter.

. Scientific poster teardown will occur Tuesday evening, January 26, 2016. If your poster
was presented at the Scientific Posters and Wine event, your poster will be moved back
after the event ends. Scientific posters must remain on display until 5:00 pm on Tuesday,
January 26,2016. STS is not responsible for any scientific posters remaining after
10:00 am on Wednesday, January 27, 2016. STS will not ship posters back to authors.

52nd Annual Meeting Abstract Book 11
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Commercial Relationships of Program Planning Members

The Society would like to thank the following STS leaders for planning the educational content of STS/AATS
Tech-Con 2016. Unless otherwise noted, the program planning members have no commercial relationships
to disclose:

Gorav Ailawadi, Co-Chair, Workforce on Annual Meeting (Tech-Con Task Force)
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, Edwards Lifesciences Corporation, Abbott Vascular; Speakers
Bureau/Honoraria, St Jude Medical; Nonremunerative Position of Influence, AtriCure, Inc

Shanda H. Blackmon, Co-Chair, Workforce on Annual Meeting (Tech-Con Task Force)
Mark F. Berry, Workforce on Annual Meeting (Tech-Con Task Force)

Nimesh Desai, Workforce on Annual Meeting (Tech-Con Task Force)
COMMERGIAL RELATIONSHIPS Speakers Bureau/Honoraria, Medtronic, Inc, W. L. Gore & Associates

Richard Lee, Workforce on Annual Meeting (Tech-Con Task Force)

Himanshu J. Patel, Workforce on Annual Meeting (Tech-Con Task Force)
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, W. L. Gore & Associates, Vascutek Litd a Terumo Company

Michael F. Reed, Workforce on Annual Meeting (Tech-Con Tusk Force)
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, Spiration, Inc

Joseph D. Schmoker, Workforce on Annual Meeting (Tech-Con Task Force)
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, Medtronic, Inc, Acelity

Rakesh M. Suri, Workforce on Annual Meeting (Tech-Con Task Force)
COMMERCIAL RELATIONSHIPS Research Grant, Edwards Lifesciences Corporation, St Jude Medical, LivaNova; Consultant/
Advisory Board, Abbott Vascular

Wilson Y. Szeto, Workforce on Annual Meeting (Tech-Con Task Force)
COMMERCIAL RELATIONSHIPS Research Grant, Edwards Lifesciences Corporation, Medtronic, Inc, LivaNova; Consultant/
Advisory Board, Micro Interventional Devices, Inc

The Society would like to thank the following STS leaders for planning the educational content of the STS
52nd Annual Meeting. Unless otherwise noted, the program planning members have no commercial relationships
to disclose:

Kevin D. Accola, Workforce on Health Policy, Reform, and Advocacy
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, Edwards Lifesciences Corporation, CorMatrix; Research Grant,
Edwards Lifesciences Corporation, St Jude Medical; Speakers Bureau/Honoraria, Edwards Lifesciences Corporation

Gorav Ailawadi, Workforce on Annual Meeting (Program Task Force)
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, Edwards Lifesciences Corporation, Abbott Vascular; Speakers
Bureau/Honoraria, St Jude Medical; Nonremunerative Position of Influence, AtriCure, Inc

Gabriel 8. Aldea, Workforce on National Databases

Mark §. Allen, President, Board of Directors; Council on Education and Member Services
Operating Board
COMMERCIAL RELATIONSHIPS Nonremunerative Position of Influence, Joint Council on Thoracic Surgery Education

Rakesh C. Arora, Workforce on Critical Care
COMMERCIAL RELATIONSHIPS Research Grant, Pfizer Canada Inc

Giorgio M. Aru, Workforce on Patient Safety

Ashok N. Babu, Workforce on Surgical Treatment of End-Stage Cardiopulmonary Disease
Emile A. Bacha, Director-at-Large, Board of Directors; Council on Education and
Member Services Operating Board; Workforce on Surgical Treatment of Adults With

Congenital Heart Disease
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, CorMatrix
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Leah M. Backhus, Co-Chair, Workforce on Annual Meeting (Surgical Symposia Task Force)

Faisal G. Bakaeen, Workforce on Clinical Education
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, JACE Medical, LLC

Craig J. Baker, Workforce on Thoracic Surgery Resident Issues
Michael K. Banbury, Workforce on Health Policy, Reform, and Advocacy

Joseph E. Bavaria, First Vice President, Board of Directors
COMMERCIAL RELATIONSHIPS Research Grant, Edwards Lifesciences Corporation, Medtronic, Inc, COOK Medical, Boston
Scientific, W. L. Gore & Associates, St Jude Medical

Edo K. Bedzra, Workforce on Thoracic Surgery Resident Issues
Edward M. Bender, Workforce on Clinical Eduation

Shanda H. Blackmon, Director-at-Large, Board of Directors; Workforce on Annual Meeting (Tech-
Con Task Force); Workforce on General Thoracic Surgery

Matthew G. Blum, Workforce on Practice Management
Robert §. Boova, Workforce on Health Policy, Reform, and Advocacy

Greg A. Bowman, Workforce on Practice Management
COMMERCIAL RELATIONSHIPS Employment, Parkview Medical Center

Ayesha S. Bryant, Workforce on Associate Membership

Christopher A. Caldarone, Workforce on Surgical Treatment of Adults With Congenital Heart
Disease; Workforce on National Databases

John H. Calhoon, Workforce on Critical Care

Andrea J. Carpenter, Workforce on Clinical Education
COMMERCIAL RELATIONSHIPS Rescarch Grant, Edwards Lifesciences Corporation

Alfred S. Casale, Workforce on Practice Management
COMMERCIAL RELATIONSHIPS Non-Remunerative Position of Influence, American Heart Association

Graciano Castillo-Ortega, Workforce on International Relationships
Robert . Cerfolio, Workforce on General Thoracic Surgery

Andrew C. Chang, Workforce on National Databases
COMMERCIAL RELATIONSHIPS Other Research Support, Ethicon Endo-Surgery, Covidien

Edward P Chen, Workforce on Annual Meeting (Program Task Force); Workforce on Thoracic
Surgery Resident Issues

Haiquan Chen, Workforce on International Relationships

Aaron M. Cheng, Workforce on Annual Meeting (STS University Task Force); Workforce on
Associate Membership; Workforce on Critical Care

Stephen C. Clark, Workforce on Patient Safety

Joseph C. Cleveland Jr, Workforce on National Databases
COMMERCIAL RELATIONSHIPS Research Grant, Thoratec, Heartware

Tony Coelho, Public Director, Board of Directors
COMMERCIAL RELATIONSHIPS Other, Partnership to Improve Patient Care (PIPC), Chairman for a coalition of health care
stakeholders that promote patient-centeredness in health policy
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Dawid T Cooke, Workforce on Clinical Education
Katherine . Cornelius, Workforce on Associate Membership
Traves D. Crabtree, Workforce on Annual Meeting (Surgical Symposia Task Force)

Juan A. Crestanello, Chair, Workforce on Annual Meeting (STS University Task Force);
Workforce on Annual Meetin,
COMMERCIAL RELATIONSHIPS Research Grant, Medtronic, Inc, Abbott Vascular

Richard S. D’Agostino, Workforce on National Databases
COMMERCIAL RELATIONSHIPS Ownership Interest, Saphena Medical, Inc

Elizabeth A. David, Workforce on Thoracic Surgery Resident Issues
Jose Ribas De Campos, Workforce on International Relationships

Joseph A. Dearani, Council on Education and Member Services Operating Board; Chair, Workforce
on Surgical Treatment of Adults With Congenital Heart Disease

Sebastian A. Defranchi, Workforce on International Relationships
Todd L. Demmy, Workforce on New Technology

J- Michael DiMaio, Workforce on Health Policy, Reform, and Adwvocacy; Workforce on Patient Safety
Ali Dodge-Khatamsi, Workforce on International Relationships

Jessica S. Donington, Workforce on General Thoracic Surgery
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, KCI

Aaron W. Eckhauser, Workforce on Health Policy, Reform, and Advocacy
James R. Edgerton, Council on Education and Member Services Operating Board
Melanie A. Edwards, Workforce on National Databases

Jennifer L. Ellis, Workforce on Health Policy, Reform, and Advocacy
COMMERCIAL RELATIONSHIPS Speakers Bureau/Honoraria, Acelity

Robert W. Emery Jr, Workforce on Practice Management
COMMERCIAL RELATIONSHIPS Ownership Interest, Kips Bay Medical, Inc; Consultant/Advisory Board, Sunshine Heart, Inc

James 1. Fann, Chair, Workforce on Patient Safety
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, Twelve, Inc

Farhood Farjah, Workforce on Annual Meeting (Program Task Force); Workforce
on National Databases

Frank L. Fazzalari, Council on Education and Member Services Operating Board; Chair,
Workforce on Practice Management

Christopher M. Feindel, Workforce on National Databases
Felix G. Fernandez, Workforce on National Databases

Enrico R. Ferrari, Workforce on International Relationships; Workforce on New Technology
COMMERCIAL RELATIONSHIPS Speakers Bureau/Honoraria, Edwards Lifesciences Corporation

Andrew C. Fiore, Co-Chair, Workforce on Annual Meeting (Surgical Symposia Task Force)

Michael P. Fischbein, Workforce on Thoracic Surgery Resident Issues
COMMERCIAL RELATIONSHIPS Research Grant, National Marfan Society; Speakers Bureau/Honoraria, St Jude Medical

David C. Fitzgerald, Workforce on Associate Membership
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Stephanie M. Fuller, Workforce on Surgical Treatment of Adults With Congenital Heart Disease
Dawid A. Fullerton, Immediate Past President, Board of Directors

James 8. Gammie, Workforce on New Technology
COMMERCIAL RELATIONSHIPS Ownership Interest, Harpoon Medical, Inc

Sidharta P. Gangadharan, Workforce on Annual Meeting (STS University Task Force); Workforce
on Thoracic Surgery Resident Issues

Changging Gao, Workforce on International Relationships
Kevin L. Greason, Workforce on Clinical Education

Sean C. Grondin, Canadian Director, Board of Directors; Council on Education and Member
Services Operating Board; Workforce on Annual Meeting (Program Task Force); Chair, Workforce
on General Thoracic Surgery

Frederick L. Grover, Workforce on Health Policy, Reform, and Advocacy
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, Stanford University School of Medicine, Somahlution, Inc

Kristine J. Guleserian, Workforce on National Databases

T’ Sloane Guy, Workforce on Patient Safety
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, Edwards Lifesciences Corporation, Medtronic, Inc, Ethicon,
Johnson & Johnson

Tarmizi Hakim, Workforce on International Relationships

Jeremiah A. Hayanga, Workforce on Health Policy, Reform, and Advocacy; Workforce on
International Relationships

Stephen R. Hazelrigg, Workforce on General Thoracic Surgery

Joshua L. Hermsen, Workforce on Surgical Treatment of Adults With Congenital Heart Disease
Robert 8. D. Higgins, Treasurer, Board of Directors

Hitoshe Hirose, Workforce on Interational Relationships

Keith A. Horvath, Workforce on Health Policy, Reform, and Advocacy
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, NeoGraft

Michal Hubka, Workforce on Patient Safety

Elizabeth Hupp, Workforce on Assoicate Membership

Mark D. lannettoni, Workforce on Thoracic Surgery Resident Issues

John 8. Tkonomidis, Council on Education and Member Services Operating Board

James M. Isbell, Workforce on Critical Care
COMMERCIAL RELATIONSHIPS Ownership Interest, LumaCyte, LLC

Jeffrey P, Jacobs, Workforce on Annual Meeting (Program Tusk Force); Chair, Workforce on National
atabases; Workforce on Surgical Treatment of Adults With Congenital Heart Disease

Marshall L. Jacobs, Workfoce on National Databases

Michael E. Jessen, Workforce on Thoracic Surgery Resident Issues
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, Quest Medical, Inc

A Pieter qupetsin, International Director, Board of Directors; Chair, Workforce on International
Relationships; Workforce on National Databases
COMMERCIAL RELATIONSHIPS Research Grant, Medtronic, Inc
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Mark R. Katlic, Workforce on National Databases
Nevin M. Katz, Workforce on Critical Care
Michael 8. Kent, Workforce on Patient Safety
Shaf Keshavjee, Workforce on New Technology

Kamal R. Khabbaz, Workforce on New Technology
COMMERCIAL RELATIONSHIPS Speakers Bureau/Honoraria, St Jude Medical

Cathy E. Knoff, Workforce on Associate Membership
Brian E. Kogon, Workforce on Surgical Treatment of Adults With Congenital Heart Disease
Zachary N. Kon, Workforce on New Technology

Robert L. Kormos, Chair, Workforce on Clinical Education; Council on Education and Member
Services Operating Board; Workforce on New Technology

Nicholas 1. Kouchoukos, Historian, Board of Directors

Benjamin D. Kozower, Workforce on National Databases

Jeffrey B. Kramer, Workforce on Health Policy, Reform, and Advocacy
John C. Kucharczuk, Workforce on National Databases

Stephen J. Lahey, Workforce on Health Policy, Reform, and Advocacy
Damien J. LaPar, Resident Director, Board of Directors

John C. Laschinger, Workforce on New Technology

Christine L. Lau, Workforce on Health Policy, Reform, and Advocacy
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, XVIVO

Chuen Neng Lee, Workforce on International Relationships

Richard Lee, Workforce on Health Policy, Reform, and Advocacy; Workforce on Annual Meeting
(Program Task Force)

Allison Leonard, Workforce on Associate Membership
Paul S. Levy, Workforce on Practice Management

Jules Lin, Workforce on Thoracic Surgery Resident Issues
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, Intuitive Surgical

David E. Lizotte, Workforce on Associate Membership

Kevin W. Lobdell, Workforce on Critical Care; Workforce on Patient Safety
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, Medtronic, Inc

Vassyl A. Lonchyna, Workforce on Critical Care
COMMERCIAL RELATIONSHIPS Ownership Interest, Abbott Laboratories, Hospira, AbbVie, Inc

Thomas E. MacGillivray, Chair, Council on Education and Member Services Operating Board;
Workforce on Surgical Treatment of Adults With Congenital Heart Disease

Ryan A. Macke, Workforce on Thoracic Surgery Resident Issues
Mitchell . Magee, Workforce on Health Policy, Reform, and Advocacy
M. Blair Marshall, Workforce on Health Policy, Reform, and Advocacy
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John E. Mayer Jr, Workforce on Health Policy, Reform, and Advocacy
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, Medtronic, Inc

James B. McClurken, Workforce on National Databases
COMMERCIAL RELATIONSHIPS Rescarch Grant, Silver AMI

David M. McMullan, Workforce on New Technology
Robert A. Meguid, Workforce on Patient Safety

Walter H. Merrill, Council on Education and Member Services Operating Board; Chair, Workforce
on Associate Membership

Bryan . Meyers, Director-at-Large, Board of Directors; Council on Education and Member
Services Operating Board

COMMERCIAL RELATIONSHIPS Speakers Bureau/Honoraria, Varian Medical Systems, Inc; Consultant/Advisory Board,
Ethicon, Inc

Nicole M. Michaud, Workforce on Associate Membership

Stephanie L. Mick, Workforce on New Technology

Scott J. Millikan, Workforce on Health Policy, Reform, and Advocacy
COMMERCIAL RELATIONSHIPS Ownership Interest, Johnson & Johnson, Eli Lilly and Company,
The Dow Chemical Company

Susan D. Moffatt-Bruce, Workforce on Health Policy, Reform, and Advocacy

Friedrich W. Mokhr, Workforce on New Technology

COMMERCIAL RELATIONSHIPS Nonremunerative Position of Influence, European Association for Cardio-Thoracic Surgery,
German Aortic Valve Registry (Deutsches Aortenklappenregister), German Heart Research Foundation (Deutschen Stiftung
fiir Herzforschung), American Association for Thoracic Surgery

Nahush A. Mokadam, Workforce on New Technology

COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, Thoratec Corporation, HeartWare, Inc, SynCardia Systems, Inc,
St Jude Medical

Laureano Molins, Workforce on International Relationships

Christopher R. Morse, Workforce on New Technology; Workforce on Annual Meeting
(Program Task Force)

Noburu Motomura, Workforce on National Databases

Michael S. Mulligan, Workforce on Critical Care; Workforce on General Thoracic Surgery
Patrick O. Myers, Workforce on International Relationships

Alykhan §. Nagji, Workforce on Health Policy, Reform, and Advocacy

Keith S. Naunheim, Secretary, Board of Directors
COMMERCIAL RELATIONSHIPS Speakers Bureau/Honoraria, Medtronic, Inc

Jennifer 8. Nelson, Workforce on Surgical Treatment of Adults With Congenital Heart Disease
Joseph R. Newton Jr, Workforce on Practice Management
Francis D. Pagani, Council on Education and Member Services Operating Board

Bernard J. Park, Workforce on General Thoracic Surgery
COMMERCIAL RELATIONSHIPS Speakers Bureau/Honoraria, Intuitive Surgical, Bard, Inc, Covidien

G. Alexander Patterson, Editor, Board of Directors; Council on Education and Member Services
Operating Board

Jonathan M. Philpott, Workforce on New Technology
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A llan Pickens, Workforce on General Thoracic Surgery
COMMERCIAL RELATIONSHIPS Speakers Bureau/Honoraria, Ethicon

Frank A. Pigula, Workforce on Surgical Treatment of Adults With Congenital Heart Disease
Richard L. Prager, Second Vice President, Board of Directors

Ourania A. Preventza, Workforce on Health Policy, Reform, and Advocacy
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, Medtronic, Inc; Speakers Bureau/Honoraria, W. L. Gore &
Associates, COOK Medical

Theolyn N. Price, Workforce on Patient Safety
Joseph Rabin, Workforce on Critical Care
Edward A. Ranzenbach, Workforce on Associate Membership

Daniel P Raymond, Workforce on National Databases
COMMERCIAL RELATIONSHIPS Ownership Interest, Bristol Myers Squibb

Dan J. Raz, Workforce on Critical Care
COMMERCIAL RELATIONSHIPS Ownership Interest, Cireca Theranostics, LLC

V. Seenu Reddy, Workforce on Practice Management
COMMERCIAL RELATIONSHIPS Speakers Bureau/Honoraria, Zoll LifeVest; Consultant/Advisory Board, Acelity

T Brett Reece, Workforce on Annual Meeting (Program Task Force); Workforce on New Technology
COMMERCIAL RELATIONSHIPS Rescarch Grant, Bard, Inc, Bolton Medical, Inc

Dawid C. Rice, Workforce on New Technology
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, Olympus Corporation

Michael P. Robich, Council on Education and Member Services Operating Board
Paul D. Robison, Workforce on Health Policy, Reform, and Advocacy
Matthew A. Romano, Workforce on Annual Meeting (STS University Task Force)

Eric E. Roselli, Workforce on New Technology

COMMERCIAL RELATIONSHIPS Speakers Bureau/Honoraria, Edwards Lifesciences Corporation; Consultant/Advisory Board,
Medtronic, Inc, Bolton Medical, Apica Ltd; Research Grant, LivaNova, Medtronic, Inc, CorMatrix; Other/Clinical Events
Committee, Direct Flow Medical, Inc

Valerie W, Rusch, Workforce on Critical Care
William H. Ryan, Workforce on Practice Management

Joseph I Sabik 11T, Director-at-Large, Board of Directors
COMMERCIAL RELATIONSHIPS Rescarch Grant, Abbott Vascular, Edwards Lifesciences Corporation; Consultant/Advisory
Board, Medtronic, Inc, LivaNova

Chittoor B. Sai-Sudhakar, Workforce on International Relationships

Eric L. Sarin, Workforce on Health Policy, Reform, and Advocacy
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, Abbott Vascular

Stefano Schena, Workforce on Associate Membership

Frank W. Sellke, Workforce on Annual Meeting (Program Task Force)
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, Boehringer Ingelheim, The Medicines Company

Craig H. Selzman, Workforce on Annual Meeting (STS University Task Force)
Jay G. Shake, Workforce on Critical Care
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K. Robert Shen, Chair, Workforce on Annual Meeting (Program Task Force); Council on Education
and Member Services Operating Board

Brett C. Sheridan, Workforce on Annual Meeting (Program Task Force)

Joseph B. Shrager, Workforce on National Databases; Workforce on Annual Meeting (Surgical
Symposia Task Force)
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, CareFusion Corporation, MAQUET

Sara J. Shumway, Workforce on Clinical Education
Danielle Smith, Workforce on Thoracic Surgery Resident Issues
Harmit J. Soukiasian, Workforce on Associate Membership

Alan M. Speir, Chair, Workforce on Health Policy, Reform, and Advocacy; Workforce on National
Databases
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, Medtronic, Inc

Sandra L. Starnes, Workforce on Thoracic Surgery Resident Issues
Hon Chi Suen, Workforce on International Relationships

Rakesh M. Suri, Workforce on National Databases
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, Abbott Vascular; Research Grant, Edwards Lifesciences
Corporation, St Jude Medical, LivaNova

Wilson Y. Szeto, Workforce on New Technology
COMMERCIAL RELATIONSHIPS Rescarch Grant, Edwards Lifesciences Corporation, Medtronic, Inc, LivaNova; Consultant/
Advisory Board, Micro Interventional Devices, Inc

Shinichi Takamoto, International Director, Board of Directors

James E. Ttheng, Workforce on National Databases
COMMERCIAL RELATIONSHIPS Ownership Interest, Guideline Central; Consultant/Advisory Board, Guideline Central, Philips
Healthcare, Mayo Clinic

Hassan A. Tetteh, Workforce on Practice Management
Mathew Thomas, Workforce on Annual Meeting (STS University Task Force)
Jess L. Thompson, Workforce on Health Policy, Reform, and Advocacy

Vinod H. Thourani, Chair, Workforce on New Technology; Council on Education and Member
Services Operating Board; Director-at-Large, Board q%irettors

Brandon H. Tieu, Workforce on Associate Membership
Bruce Toporaff, Workforce on Health Policy, Reform, and Advocacy
Curt Tribble, Workforce on Thoracic Surgery Resident Issues

James §. Tweddell, Council on Education and Member Services Operating Board
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, CorMatrix

Yuichi Ueda, Workforce on International Relationships
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, CSL Behring

Glen . Van Arsdell, Workforce on Annual Meeting (Progmm Tusk Force); Workforce on Annual
Meeting (Surgical Symposia Task Force)
COMMERCIAL RELATIONSHIPS Ownership Interest, Cell Aegis Devices

Dirk E. Van Raemdonck, Workforce on General Thoracic Surgery
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, TransMedics, Inc
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Ara A Vaparciyan, Council on Education and Member Services Operating Board; Chair, Workforce
on Thoracic Surgery Resident Issues
COMMERCIAL RELATIONSHIPS Nonremunerative Position of Influence, American Board of Thoracic Surgery

Thomas K. Varghese Jr, Workforce on Clinical Education; Workforce on Annual Meeting (STS
Uniwersity Task Force)

Thomas K. Waddell, Workforce on General Thoracic Surgery
COMMERCIAL RELATIONSHIPS Ownership Interest, XOR Laboratories Toronto; Consultant/Advisory Board, United
Therapeutics Corporation

Jennifer D. Walker, Workforce on Clinical Education
Michael J. Weyant, Workforce on General Thoracic Surgery

Glenn J. R. Whitman, Chair, Workforce on Critical Care; Council on Education and Member
Services Operating Board

Richart I. Whyte, Workforce on General Thoracic Surgery

Mathew R. Williams, Workforce on New Technology
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, Medtronic, Inc; Research Grant, Medtronic, Inc

Douglas E. Wood, Workforce on Critical Care
COMMERCIAL RELATIONSHIPS Rescarch Grant, Spiration, Inc; Consultant/Advisory Board, Spiration, Inc

Cameron D. Wright, Director-at-Large, Board of Directors
Moritz C. Wyler von Ballmoos, Workforce on International Relationships
Leora 1" Yarboro, Workforce on Thoracic Surgery Resident Issues

Kazubhiro Yasufuku, Workforce on New Technology
COMMERCIAL RELATIONSHIPS Research Grant, Olympus Corporation

Joseph B. Zwischenberger, Workforce on New Technology
COMMERCIAL RELATIONSHIPS Ownership Interest, MAQUET; Research Grant, National Institutes of Health
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Susan D. Moffatt-Bruce
Nahush A. Mokadam

COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, Thoratec Corporation, HeartWare, Inc, SynCardia Systems, Inc,
St Jude Medical
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Rainer G. H. Moosdorf
Jeffrey A. Morgan
Christopher R. Morse
Sudish C. Murthy
Christopher J. Mutrie
Meena Nathan
Jennifer §. Nelson

Dao M. Nguyen

William M. Novick
COMMERCIAL RELATIONSHIPS Other Research Support, Medtronic, Inc, Terumo Medical Corporation, W. L. Gore &

Associates

Richard G. Ohye
Francis D. Pagani

G. Alexander Patterson

Arjun Pennathur
COMMERCIAL RELATIONSHIPS Research Grant, Accuray

Jonathan M. Philpott

Allan Pickens
COMMERCIAL RELATIONSHIPS Speakers Bureau/Honoraria, Ethicon

Frank A. Pigula

Mark D. Plunkett
Mobammed A. Quader
Joseph Rabin

Dan J. Raz
COMMERCIAL RELATIONSHIPS Ownership Interest, Cireca Theranostics, LLC

Rishindra M. Reddy
COMMERCIAL RELATIONSHIPS Rescarch Grant, GlaxoSmithKline; Speakers Bureau/Honoraria, Covidien; Consultant/
Advisory Board, Intuitive Surgical; Other Research Support, Novadaq Technologies Inc

T Brett Reece
COMMERCIAL RELATIONSHIPS Research Grant, Bard, Inc, Bolton Medical, Inc

Michael E Reed
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, Spiration, Inc

Gaetano Rocco
COMMERCIAL RELATIONSHIPS Research Grant, Baxter, Covidien; Speakers Bureau/Honoraria, Covidien

Ewvelio Rodriguez

COMMERCIAL RELATIONSHIPS Rescarch Grant, AtriCure, Inc, St Jude Medical, Edwards Lifesciences Corporation; Speakers
Bureau/Honoraria, Medtronic, Inc

Matthew A. Romano
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Eric E. Roselli

COMMERCIAL RELATIONSHIPS Speakers Bureau/Honoraria, Edwards Lifesciences Corporation; Consultant/Advisory Board,
Medtronic, Inc, Bolton Medical, Apica Ltd; Research Grant, LivaNova, Medtronic, Inc, CorMatrix; Other/Clinical Events
Committee, Direct Flow Medical, Inc

Marc Ruel
Valerie W. Rusch

Joseph F. Sabik IIT
COMMERCIAL RELATIONSHIPS Rescarch Grant, Abbott Vascular, Edwards Lifesciences Corporation; Consultant/Advisory
Board, Medtronic, Inc, LivaNova

Jorge D. Salazar
Juan A. Sanchez
Edward B. Savage

Joseph D. Schmoker
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, Medtronic, Inc, Acelity

Scot Schultz

Frank W. Sellke
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, Bochringer Ingelheim, The Medicines Company

Craig H. Selzman
Jay G. Shake

K. Robert Shen
Brett Sheridan
Nicholas G. Smedira

Michael Smith
COMMERCIAL RELATIONSHIPS Rescarch Grant, Ethicon Endo-Surgery, Inc

Edward G. Soltesz
COMMERCIAL RELATIONSHIPS Speakers Bureau/Honoraria, St Jude Medical, Edwards Lifesciences Corporation, AtriCure,
Inc, Other/Royalties, Jace Medical

Howard Song

Alan M. Speir
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, Medtronic, Inc

Thomas L. Spray
Sandra L. Starnes
Robert W, Stewart

Ram Kumar Subramanyam
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, Mallinckrodt

Jack C. Sun

Wilson Y. Szeto
COMMERCIAL RELATIONSHIPS Rescarch Grant, Edwards Lifesciences Corporation, Medtronic, Inc, LivaNova; Consultant/
Advisory Board, Micro Interventional Devices, Inc

Hassan A. Tetteh
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Patricia A. Thistlethwaite
Mathew Thomas

Betty C. Tong
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, W. L. Gore & Associates

Robert F. Tranbaugh

Peter Tiai

Elaine E. Tieng

COMMERCIAL RELATIONSHIPS Research Grant, University of California, National Institutes of Health; Ownership Interest,
ReValve Med

Joseph W. Turek

James 8. Tweddell
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, CorMatrix

Panayotis Vardas

Glen 8. Van Arsdell
COMMERCIAL RELATIONSHIPS Ownership Interest, Cell Aegis Devices

Julio Vasquez

Christina Vassileva
Jennifer D. Walker

Todd S. Weiser

Benny Weksler

Michael |. Weyant
Glenn J.R. Whitman
Richard I. Whyte
Cameron D. Wright
Saikrishna S. Yendamuri

Marco A. Zenati
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I STS/AATS TECH-CON 2016 1

Unless otherwise noted in this Abstract Book or by the speakers, speakers have no commercial
relationships to disclose and will be presenting information only on devices, products, or drugs that
are FDA-approved for the purposes they are discussing.

Friday, January 22, 2016

3:00 pm - 6:00 Pm Lower Level Foyer
Registration: STS/AATS Tech-Con and STS Annual Meeting

Saturday, January 23, 2016

7:00 Am - 6:00 Pm Lower Level Foyer
Registration: STS/AATS Tech-Con and STS Annual Meeting

12:00 pm - 6:30 Pm Lower Level Foyer
Tech-Con Exhibits

1:00 pm - 3:00 Pm Exhibit Halls 2-3

@ Adult Cardiac Track I: Mitral Valve Technology
Moderators: Richard Lee, St Louis, MO, and Rakesh M. Suri, Cleveland, OH

COMMERCIAL RELATIONSHIPS R. M. Suri: Consultant/Advisory Board, Abbott Vascular; Research Grant, Edwards
Lifesciences Corporation, St Jude Medical, LivaNova

1:00 pm

Welcome and Introduction

Gorav Ailawadi, Charlottesville, VA

COMMERCIAL RELATIONSHIPS G. Ailawadi: Consultant/Advisory Board, Edwards Lifesciences Corporation, Abbott

Vascular; Nonremunerative Position of Influence, AtriCure; Speakers Bureau/Honoraria, St Jude Medical

Transcatheter/Novel Repair Approaches

1:05 Pm

Update on MitraClip

Gorav Ailawadi, Charlottesville, VA

COMMERCIAL RELATIONSHIPS G. Ailawadi: Consultant/Advisory Board, Edwards Lifesciences Corporation, Abbott

Vascular; Nonremunerative Position of Influence, AtriCure; Speakers Bureau/Honoraria, St Jude Medical

1:12pm
NeoChord
Gino Gerosa, Padova, Italy

REGULATORY DISCLOSURE 'This presentation will address the Neochord DS 1000 by Neochord, Inc, which is not
FDA approved.

1:19pm
Valtech
Francesco Maisano, Milan, Italy

COMMERCIAL RELATIONSHIPS F. Maisano: Ownership Interest, 4Tech Cardio, Edwards Lifesciences Corporation;
Research Grant, Abbott Vascular; Speakers Bureau/Honoraria, Abbott Vascular, Valtech Cardio, Medtronic, Edwards
Lifesciences Corporation, St Jude Medical, Apica

REGULATORY DISCLOSURE 'This presentation will address the Cardioband by Valtech Cardio, which is not FDA approved.
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1:26 Pm

Millipede
Steven F. Bolling, Ann Arbor, MI

COMMERCIAL RELATIONSHIPS S. F. Bolling: Consultant/Advisory Board, Abbott Vascular, Medtronic, Inc, LivaNova,
AtriCure; Ownership Interest, Edwards Lifesciences Corporation, Millipede

REGULATORY DISCLOSURE 'This presentation will address a device by Millipede. The FDA status of this device is

investigational.

1:33 Pm

Mitral Bridge
Valavanur A. Subramanian, New York, NY

COMMERCIAL RELATIONSHIPS V. A. Subramanian: Ownership Interest, Heart Repair Technologies, Inc
REGULATORY DISCLOSURE 'This presentation will address the Mitral Bridge by HRT-Heart Repair Technologies, Inc,
which is not FDA approved.

1:40 Pm

Basal Annuloplasty of the Cardia Externally

Jai §. Raman, Chicago, IL

COMMERCIAL RELATIONSHIPS ].S. Raman: Ownership Interest, Phoenix Cardiac Devices; Other, Zimmer-Biomet
Microfixation

REGULATORY DISCLOSURE This presentation will address the BACE device by Phoenix Cardiac Devices, LLC, which has

an FDA status of investigational.

1:47 pm

Cardiosolutions Mitra-Spacer

Lars G. Svensson, Cleveland, OH

COMMERCIAL RELATIONSHIPS L. G. Svensson: Ownership Interest, Cardiosolutions, Inc, Posthorax
REGULATORY DISCLOSURE 'This presentation will address the Mitra-Spacer by Cardiosolutions, which is not
FDA approved.

1:50 pm
Panel Discussion

Transcatheter Mitral Valve Replacement

2:10 pm

Fortis Valve
Vinod H. Thourani, Atlanta, GA

2:17 pm
CardiAQ Valve

Wilson Y. Szeto, Philadelphia, PA
COMMERCIAL RELATIONSHIPS W.Y. Szeto: Consultant/Advisory Board, Micro Interventional Devices, Inc; Research

Grant, Edwards Lifesciences Corporation, Medtronic, Inc, LivaNova

2:24 pm

Neovasc Tiara Valve

Anson Cheung, Vancouver, Canada

COMMERCIAL RELATIONSHIPS A. Cheung: Research Grant, Neovasc, Inc; Speakers Bureau/Honoraria, Neovasc, Inc
REGULATORY DISCLOSURE This presentation will address the Tiara valve by Neovasc, Inc, which has an FDA status of

investigational.
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2:31pm
Tendyne
Robert 8. Farviar, Minneapolis, MIN

COMMERCIAL RELATIONSHIPS R.S. Farviar: Consultant/Advisory Board, Edwards Lifesciences Corporation, Abbott
Laboratories

2:38pm

Direct Flow

Robert Bauernschmitt, Munich, Germany

COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, Medtronic, Direct Flow Medical, Inc

REGULATORY DISCLOSURE 'This presentation will address the Direct Flow Medical valve, which is not FDA approved.

2:45 pm
Panel Discussion
Gilbert H. Tang, New York, NY

REGULATORY DISCLOSURE 'This presentation will address the CardiAQ and Fortis valves by Edwards Lifesciences
Corporation. This presentation describes the off-label use of transcatheter mitral valves made by different companies that
are not yet FDA approved and are in feasibility trials. Panel discussion will include these devices.

1:00 pm - 3:00 Pm Room 120D

@ General Thoracic Track I: Lung Surgery of the Future
Moderators: Julian Guitron, Loveland, OH, and Michael F. Reed, Hershey, PA
COMMERCIAL RELATIONSHIPS M. F. Reed: Consultant/Advisory Board, Spiration

1:00 Pm

Introduction
Sunil Singhal, Philadelphia, PA

1:05 pm

Nodule Localization
Sunil Singhal, Philadelphia, PA

1:20 Pm

Energy for Pulmonary Artery Vessel Ligation
Moishe A. Liberman, Montreal, Canada
COMMERCIAL RELATIONSHIPS M. A. Liberman: Research Grant, Ethicon, Boston Scientific, Baxter

1:35pm
Lung Cryoablation
Matthew R. Callstrom, Rochester, MIN

COMMERCIAL RELATIONSHIPS M. R. Callstrom: Consultant/Advisory Board, Medtronic, Inc, Perseon; Research Grant,
Galil Medical, Inc

1:50 pm

Veran Thoracic Navigation System
Jennifer W. Toth, Hershey, PA
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2:05 pm

Microlobectomy: A Novel Form of Video-Assisted Thoracoscopic Lobectomy
Joel Dunning, Middlesbrough, United Kingdom
COMMERCIAL RELATIONSHIPS ]. Dunning: Speakers Bureau/Honoraria, CARDICA, Inc

REGULATORY DISCLOSURE 'This presentation will address the Microcutter by Cardica, which is not FDA approved. This
presentation will describe vascular thoracic stapling in VAT'S surgery, which is currently off-label in the USA.

2:20 Pm

Minimally Invasive Lung Ablation Using Electromagnetic Navigation Bronchoscopy
and Cone Beam Computed Tomography Imaging

Douglas J. Minnich, Birmingham, AL, and William Dickhans, Boulder, CO

COMMERCIAL RELATIONSHIPS W. Dickhans: Employment, Medtronic, Inc

REGULATORY DISCLOSURE This presentation will address the Emprint ablation catheter kit with thermosphere technology
by Medtronic, Inc, which is not FDA approved.

2:35pm
Panel Discussion

3:00 Pm - 3:30 Pm Lower Level Foyer
BREAK—Visit Tech-Con Exhibits

3:30 pm - 5:00 Pm Exhibit Halls 2-3

Adult Cardiac Track II: Heart Failure Technology
Moderators: Mark S. Slaughter, Louisville, KY, and Leora T Yarboro, Charlottesville, VA

3:30pPm

Update on Novel Left Ventricular Assist Device (LVAD) Trials

Nicholas G. Smedira, Cleveland, OH

REGULATORY DISCLOSURE This presentation will address the Heartmate 3 by Thoratec, which has an FDA status

of investigational.

3:45pm

Total Artificial Heart: Ready for Primetime at All LVAD Centers?
Francisco A. Arabia, Los Angeles, CA

4:00 Pm

CirculLite Synergy

Pavan Atluri, Philadelphia, PA

REGULATORY DISCLOSURE 'This presentation will address the Circulite by HeartWare, which has an FDA status of

investigational.

4:07 pm

ReliantHeart HeartAssist
Richard-Tien Ha, Stanford, CA
REGULATORY DISCLOSURE This presentation will address the HeartAssist by ReliantHeart, which has an FDA status of

investigational.
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4:14 pm

NuPulse Implantable Counterpulsation

Valluvan Jeevanandam, Chicago, IL

COMMERCIAL RELATIONSHIPS V. Jeevanandam: Consultant/Advisory Board, Thoratec Corporation, ReliantHeart, Inc,
HeartWare, Inc

REGULATORY DISCLOSURE 'This presentation will address the NuPulse iVAS by NuPulse, which has an FDA status of
investigational. This presentation describes the off-label use of a minimally invasive counterpulsation system for treatment
of advanced CHEF.

4:21 pm

Self-Regulating, Single-Piece, Pulsatile, Continuous-Flow Total Artificial Heart
Nader Moazami, Cleveland, OH

4:28 M
Panel Discussion

4:45 pm

Sternal Closure Devices: What's the Skinny on All These Technologies?
Kendra J. Grubb, Louisville, KY
COMMERCIAL RELATIONSHIPS K.]. Grubb: Speakers Bureau/Honoraria, Edwards Lifesciences Corporation

3:30 pm - 5:00 Pm Room 120D

@ General Thoracic Track II: Advances in Robotic Tools and Technology
Moderators: Mark F: Berry, Stanford, CA, and Jeremiah I" Martin, Lexington, KY

3:30pPm

DaVinci Xl Firefly and Staplers
Bernard J. Park, New York, NY
COMMERCIAL RELATIONSHIPS B.]. Park: Speakers Bureau/Honoraria, Intuitive Surgical, Inc

3:45pPm
Spy/Pinpoint
Min P. Kim, Houston, TX

4:00 Pm
Robotic Technology in Development
Mark R. Dylewski, Palmetto Bay, FL

COMMERCIAL RELATIONSHIPS M. R. Dylewski: Consultant/Advisory Board, Ethicon, Inc; Speakers Bureau/Honoraria,
Intuitive Surgical, Inc, Ethicon, Inc, C. R. Bard, Inc

4:15pm

Emerging Robotic Tools
Dawid C. Rice, Houston, TX

COMMERCIAL RELATIONSHIPS D. C. Rice: Consultant/Advisory Board, Olympus Corporation
REGULATORY DISCLOSURE 'This presentation will address several robotic platforms in development by Titan Medical,
which are not FDA approved.

4:30 Pm

New Robotic Platforms
Robert J. Cerfolio, Birmingham, AL

COMMERCIAL RELATIONSHIPS R.]. Cerfolio: Consultant/Advisory Board, Intuitive Surgical, Inc, Ethicon, Covidien, Bovie
Medical Corporation
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4:45 pm

New Haptic Technology for Robotic Surgery
Mark W. Onaitis, Durham, NC

5:00 pm - 5:30 Pm Lower Level Foyer
STS/AATS Tech-Con Reception

Sunday, January 24, 2016

7:00 Am - 6:30 Pm Lower Level Foyer
Registration: STS/AATS Tech-Con and STS Annual Meeting

7:00 Am - 1:15pPm Lower Level Foyer
Tech-Con Exhibits

7:45 Aam - 9:30 Am Exhibit Halls 2-3

@ Adult Cardiac Track IlI: Aortic Valve and Aortic Disease
Moderators: S. Chris Malaisrie, Chicago, IL, and Himanshu J. Patel, Ann Arbor, MI

COMMERCIAL RELATIONSHIPS S. C. Malaisrie: Consultant/Advisory Board, Edwards Lifesciences Corporation, Baxter;
Speakers Bureau/Honoraria, Bolton Medical; H. J. Patel: Consultant/Advisory Board, W. L. Gore & Associates, Inc,
Vascutek Ltd a Terumo Company

7:45 am

Update on Transcatheter Aortic Valve Replacement (TAVR) Device Trials in the US and
Europe

David R. Holmes, Rochester, MIN

8:00 Am

Update on Novel Apical Closure Devices
Thomas Walther, Bad Nauheim, Germany
REGULATORY DISCLOSURE 'This presentation will address the Cardioclose apical closure system by Entourage, Inc,

which has an FDA status of investigational. This presentation will describe the off-label use of an apical access and
closure system.

8:10 am

Novel Suprasternal Aortic Access Device for TAVR
Andy C. Kiser, Chapel Hill, NC
COMMERCIAL RELATIONSHIPS A. C. Kiser: Ownership Interest, Aegis Surgical

8:20 am
Debate: What the Surgeon’s Role in TAVR Really Will Be 5 Years From Now

Let’s Get Real, Cardiologists Will Own It
Hersh S. Maniar, St Louis, MO

|1 Can Do TAVR With My Eyes Closed. | Will Be Doing TAVR
Vinod H. Thourani, Atlanta, GA
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8:40 Am
Panel Discussion

8:50 Am

Results of Ascending Aortic Stent Grafting Using the First FDA-Approved
Investigational Device Exemption (IDE)

Ali Khoynezhad, Los Angeles, CA

COMMERCIAL RELATIONSHIPS A. Khoynezhad: Consultant/Advisory Board, C. R. Bard, Inc

REGULATORY DISCLOSURE 'This presentation will address the Valiant Ascending stent graft by Medtronic, Inc, and the
Tridyne Vasculart Sealant by C. R. Bard, which both have FDA statuses of investigational. This presentation will describe
the off-label use of Tridyne and vascular sealant for proximal aortic surgery.

9:00 Am

Branch Stent Grafting of Arch: IDE Results
Nimesh Desai, Philadelphia, PA
COMMERCIAL RELATIONSHIPS N. Desai: Speakers Bureau/Honoraria, Medtronic, Inc, W. L. Gore & Associates, Inc

REGULATORY DISCLOSURE 'This presentation will address the TBE Graft by W. L. Gore, which is not FDA approved. This
presentation will describe the off-label use of the Gore TBE branched endograft to treat aortic pathologies.

9:10 Am

A Novel Device to Promote Active Remodeling and Cure of Aortic Dissections
Ali Shabriari, Indianapolis, IN
COMMERCIAL RELATIONSHIPS A. Shahriari: Ownership Interest, Ascyrus Medical LLC

REGULATORY DISCLOSURE 'This presentation will address the Medical Dissection Stent by Ascyrus Medical LLC, which
has an FDA status of investigational.

7:45 am - 9:30 Am Room 120D

@ General Thoracic Track lll: OR of the Future
Moderators: Reza J. Mehran, Houston, TX, and Allan Pickens, Atlanta, GA
COMMERCIAL RELATIONSHIPS A. Pickens: Speakers Bureau/Honoraria, Ethicon

7:45 am
Introduction

7:50 Am

Sony Head-Mounted Display
Eric L. Grogan, Nashville, TN

8:05 Aam

Apps in Practice
Edward M. Bender, Cape Girardeau, MO

8:20 Am

Google Glass
TBD

8:35 am

Apps for Education
Shari L. Meyerson, Chicago, IL
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Thoracic Hybrid Room of the Future
Kazubhiro Yasufuku, Toronto, Canada
COMMERCIAL RELATIONSHIPS K. Yasufuku: Research Grant, Olympus Corporation

9:05 Am

Holographic Projection
Todd L. Demmy, New Brunswick, NJ

9:20 AmM
Panel Discussion

9:30 AM - 10:15 Am Lower Level Foyer
BREAK—Visit Tech-Con Exhibits

10:15 am - 12:00 pPm Exhibit Halls 2-3

& @ Joint Session: “Shark Tank”—Rapid-Fire Elevator Pitches of Revolutionary Technology
Moderators: Gorav Ailawadi, Charlottesville, VA, and Shanda H. Blackmon, Rochester, MIN
COMMERCIAL RELATIONSHIPS G. Ailawadi: Consultant/Advisory Board, Edwards Lifesciences Corporation, Abbott

Vascular; Speakers Bureau/Honoraria, St Jude Medical; Nonremunerative Position of Influence, AtriCure, Inc

10:15 Am
Introduction

10:30 Am

Central Venous Cannulation With a New, Self-Expandable, Polymeric Venous Cannula
Enrico Ferrari, Lugano, Switzerland
COMMERCIAL RELATIONSHIPS E. Ferrari: Speakers Bureau/Honoraria, Edwards Lifesciences Corporation

REGULATORY DISCLOSURE This presentation will address the SAFEX by ComEd and Smartcanula by Smartcanula Ltd,
which are not FDA approved.

10:40 Am

New Prototype of an Expandable, Catheter-Implantable, Polyurethane Stent Valve for
Pediatric Patients

Miguel A. Maluf; Sao Paulo, Brazil

REGULATORY DISCLOSURE 'This presentation will address an expandable stent valve made of polyurethane by Sao Paulo
Federal University & Bentley InnoMad, which has an FDA status of investigational.

10:50 Am

Spinal Fiber-Optic Monitoring for Ischemia
Thomas Floyd, Stony Brook, NY

COMMERCIAL RELATIONSHIPS T. Floyd: Ownership Interest, Infosys Limited; Research Grant, Craig H. Neilsen
Foundation

REGULATORY DISCLOSURE 'This presentation will address a fiber-optic spinal cord flow and oxygenation monitor by
NFOSYS, Inc, which is not FDA approved.

11:00 Am
Cooling Catheter for Spinal Cord Protection
John A. Elefteriades, New Haven, CT

COMMERCIAL RELATIONSHIPS ]. A. Elefteriades: Ownership Interest, Coolspine LLC; Other, Jarvik Heart, Inc, Direct
Flow Medical, Inc
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11:10 Am

Infrared Coagulator to Treat Atrial Fibrillation, Infectious Endocarditis, and Cardiac
Tumors

Hiroshi Kubota, Mitaka, Japan

11:20 Am
Maneuverable Chest Tube
lan A. Makey, San Antonio, TX

REGULATORY DISCLOSURE 'This presentation will address a maneuverable chest tube by UTHSCSA, which is not
FDA approved.

11:30 Am
Hyperthermic Pleural Lavage for Pleural Metastasis
Daniel L. Miller, Marietta, GA

COMMERCIAL RELATIONSHIPS D. L. Miller: Consultant/Advisory Board, Ethicon, Inc, C. R. Bard, Inc; Research Grant,
Medela, Inc; Speakers Bureau/Honoraria, Covidien

11:40 Am

SAFEX Apical Closure Device for Fully Percutaneous Transapical Valve Therapies
Enrico Ferrari, Lugano, Switzerland
COMMERCIAL RELATIONSHIPS E. Ferrari: Speakers Bureau/Honoraria, Edwards Lifesciences Corporation

REGULATORY DISCLOSURE This presentation will address the SAFEX by ComEd and Smartcanula by Smartcanula Ltd,
which are not FDA approved.

11:50 Am

Methods of Palliative Treatment for Complicated Forms of Lung Cancer
Viadislav Severgin, Odessa, Ukraine

12:00 M - 1:15 Pm Lower Level Foyer
Visit Tech-Con Exhibits

Continuing medical education credit will not be offered for
STS/AATS Tech-Con 2016 programming.
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6AM

Registration: STS/AATS
Tech-Con and STS
Annual Meeting

-

STS/SCA: Integrating I STS/CHEST: Primer on
Perioperative Advanced and Therapeutic
Echocardiography Into Cardiac Bronchoscopy—Theory and
Surgical Clinical Decision Hands-On Session

Making

|

Cardiopulmonary Bypass
Simulation Course

i1

et

6pPM

7rm

8rm

9pm
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7:00 Am - 6:00 P Registration: STS/AATS Tech-Con and STS Annual Meeting

8:00 am - 12:30Pm STS/SCA: Integrating Perioperative Echocardiography Into Cardiac
Surgical Clinical Decision Making

8:00 am - 3:00 P STS/CHEST: Primer on Advanced and Therapeutic Bronchoscopy—Theory
and Hands-On Session

1:00 pm—2:30 PM Cardiopulmonary Bypass Simulation Course
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7:00 Am - 6:00 Pm Lower Level Foyer
Registration: STS/AATS Tech-Con and STS Annual Meeting
8:00 Am — 12:30 Pm Room 122ABC

STS/SCA: Integrating Perioperative Echocardiography Into Cardiac Surgical Clinical
Decision Making

In this joint session by STS and the Society of Cardiovascular Anesthesiologists, established
and emergent echocardiographic technologies will be discussed, and clinical cases will be
presented to demonstrate how qualitative and quantitative tools can facilitate perioperative
clinical decision making and an understanding of disease processes. The session primarily will
focus on pre-procedure planning, intraoperative clinical decision making, and post-procedure
evaluation, with a complementary focus on the utility of echocardiography and its impact in
the perioperative period.

Learning Objectives
Upon completion of this activity, participants should be able to:

* Discuss the application of new technologies in the quantitative and qualitative
echocardiographic assessment of structural heart disease

* Outline the utility of intraoperative echocardiography in diagnosing complications in
the immediate post-cardiopulmonary bypass period

* Describe the utility of intraoperative echocardiography in refining surgical decision
making based on intraoperative analysis of the primary indication for surgery and
associated lesions

Unless otherwise noted in this 4bstract Book or by the speakers, speakers have no commercial
relationships to disclose and will be presenting information only on devices, products, or
drugs that are FDA-approved for the purposes they are discussing.

The physician competencies addressed in this session are patient care and procedural skills, medical
knowledge, and interpersonal and communication skills. These physician competencies will be
addressed through a series of collaborative lectures by members of The Society of Thoracic Surgeons and
the Society of Cardiovascular Anesthesiologists.

Moderators: Vinay Badhwar, Pittsburgh, PA, John V. Conte, Baltimore, MD, Daniel H. Drake,
Traverse City, M1, Gerald M. Lawrie, Houston, TX, and Stanton K. Shernan, Boston, MA

COMMERCIAL RELATIONSHIPS S. K. Shernan: Other, e-echocardiography.com, Philips Healthcare, Inc; J. V. Conte:
Consultant/Advisory Board, LivaNova, Medtronic, Inc; Research Grant, Medtronic, Inc, Boston Scientific

Session |

8:00 Am Transesophageal Echo Simulation
Vinay Badhwar, Pittsburgh, PA, John V. Conte, Baltimore, MID, Daniel H. Drake,
Traverse City, MI, Gerald M. Lawrie, Houston, TX, G. Burkhard Mackensen,
Seattle, WA, Stanton K. Shernan, Boston, MA, Douglas Shook, Newton Highlands,
MA, and Joshua Zimmerman, Salt Lake City, UT

COMMERCIAL RELATIONSHIPS S. K. Shernan: Other, e-echocardiography.com, Philips Healthcare,
Ing; J. V. Conte: Consultant/Advisory Board, LivaNova, Medtronic, Inc; Research Grant, Medtronic,
Inc, Boston Scientific, D. Shook: Speakers Bureau/Honoraria, Edwards Lifesciences Corporation, St
Jude Medical, LivaNova

8:25 am Left Ventricle and Mitral Valve Analysis
Stanton K. Shernan, Boston, MA
COMMERCIAL RELATIONSHIPS S. K. Shernan: Other, e-echocardiography.com, Philips Healthcare, Inc
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8:50 Right Ventricle and Dynamic Mitral Valve Analysis
G. Burkhard Mackensen, Seattle, WA

9:15 am Case 1: Patient Prosthetic Mismatch
Joshua Zimmerman, Salt Lake City, UT

10:00 am Break

Session Il
10:30 Am Case 2: Perivalvular Leak After Mitral Valve Replacement
Douglas Shook, Newton Highlands, MA

COMMERCIAL RELATIONSHIPS D. Shook: Speakers Bureau/Honoraria, Edwards Lifesciences
Corporation, St Jude Medical, LivaNova
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11:10 am Case 3: Tricuspid Regurgitation in Mitral Valve Surgery
Stanton K. Shernan, Boston, MA

COMMERCIAL RELATIONSHIPS S. K. Shernan: Other, e-echocardiography.com, Philips
Healthcare, Inc

11:50 Am Case 4: Complex Mitral Valve Repair
G. Burkhard Mackensen, Seattle, WA
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8:00 am - 3:00 Pm Room 129A
STS/CHEST: Primer on Advanced and Therapeutic Bronchoscopy—Theory and
Hands-On Session

This course, offered in conjunction with the American College of Chest Physicians, will
introduce participants to the theory and practice of endobronchial ultrasound (EBUS) and
interventional bronchoscopy. Practicing cardiothoracic surgeons, who wish to expand their
scope of practice, will become familiar with the increasing array of technological solutions

to lung cancer staging and management of airway obstruction. A combination of lectures,
case presentations, and simulation will be used to teach the basics of EBUS, EBUS-guided
biopsy, and the management of airway obstruction by stenting and several modalities of
tumor ablation. Hands-on workstations will be available for participants to gain exposure and

familiarity with EBUS.

Learning Objectives
Upon completion of this activity, participants should be able to:

* Identify indications, yield, and complications of EBUS
* Discuss the benefits and limitations of airway ablative modalities
* State the benefits and limitations of various airway stents

Unless otherwise noted in this Abstract Book or by the speakers, speakers have no commercial
relationships to disclose and will be presenting information only on devices, products, or
drugs that are FDA-approved for the purposes they are discussing.

The physician competencies addressed in this session are patient care and procedural skills, medical
knowledge, systems-based practice, and interpersonal and communication skills. These physician
competencies will be addressed through a series of collaborative lectures and hands-on demonstrations

led by members of The Society of Thoracic Surgeons and the American College of Chest Physicians.
Moderators: Momen M. Wahidi, Durham, NC, and Richard I. Whyte, Boston, MA
8:00 Am Introduction

8:10 Am EBUS Mediastinal Anatomy
Kazuhiro Yasufuku, Toronto, Canada
COMMERCIAL RELATIONSHIPS K. Yasufuku: Research Grant, Olympus Corporation

8:30 Am EBUS-Transbronchial Needle Aspiration (TBNA)
Momen M. Wahidi, Durham, NC

8:50 Am Navigational Bronchoscopy and Radial EBUS
Alexander C. Chen, St Louis, MO
COMMERCIAL RELATIONSHIPS A. C. Chen: Consultant/Advisory Board, Olympus; Research Grant,
Veran Medical Technologies, Inc

9:10 Am Panel Discussion
9:30 Am Break
9:50 Am Rigid Bronchoscopy

Stephen R. Hazelrigg, Springfield, IL
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10:10 Am Therapeutic Endoscopy: Laser, Cryotherapy, Electrocautery, and Argon
Plasma Coagulation (APC)
Moishe A. Liberman, Montreal, Canada
COMMERCIAL RELATIONSHIPS M. A. Liberman: Research Grant, Ethicon, Boston Scientific, Baxter

10:30 Am Airway Stents
Aaron M. Cheng, Seattle, WA

10:50 Am Foreign Body Removal
Lonny Yarmus, Baltimore, MD
COMMERCIAL RELATIONSHIPS L. Yarmus: Consultant/Advisory Board, Varian Medical Systems
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11:10 am Endobronchial Valves for Air Leak
Christine C. Argento, Chicago, IL

11:30 am Panel Discussion
11:50 am Lunch and Case Discussion
12:30pm Room 129B

Hands-On Breakout Sessions

Station 1: EBUS-TBNA on Airway Models
Kazuhiro Yasufuku, Toronto, Canada, and Robert E. Merritt, Columbus, OH
COMMERCIAL RELATIONSHIPS K. Yasufuku: Research Grant, Olympus Corporation

Station 2: Navigational Bronchoscopy
Lonny Yarmus, Baltimore, MD
COMMERCIAL RELATIONSHIPS L. Yarmus: Consultant/Advisory Board, Varian Medical Systems

Station 3: EBUS Simulator/Endobronchial Valves
Christine C. Argento, Chicago, IL

Station 4: Rigid Bronchoscopy and Airway Stents
Aaron M. Cheng, Seattle, WA, and Momen M. Wahidi, Durham, NC

Station 5: Electrocautery, APC, and Cryotherapy
Alexander C. Chen, St Louis, MO, and Moishe A. Liberman, Montreal, Canada

COMMERCIAL RELATIONSHIPS A. C. Chen: Consultant/Advisory Board, Olympus; Research Grant, Veran Medical
Technologies, Inc; M. A. Liberman: Research Grant, Ethicon, Boston Scientific, Baxter
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1:00 pm - 2:30 Pm Room 126ABC
Cardiopulmonary Bypass Simulation Course

"The management and mastery of cardiopulmonary bypass is essential for safe and effective
cardiac surgery. In this session, a cardiothoracic surgeon and perfusionist will work

together to explain a systematic approach for initiating, managing, and separating from
cardiopulmonary bypass. A cardiopulmonary bypass simulator and actual patient cases will
help participants explore a variety of perfusion crises and emergencies.

This course is open to residents, medical students, and other participants who are part of an
interprofessional team within the operating room.

Learning Objectives
Upon completion of this activity, participants should be able to:

* Demonstrate a systematic approach to prepare, initiate, maintain, and separate from
cardiopulmonary bypass

* Discuss how to diagnose, stabilize, and manage an array of patient crises and
emergencies that can occur while on cardiopulmonary bypass

* Identify the team management skills needed to effectively care for patients experiencing
cardiopulmonary bypass emergencies

Unless otherwise noted in this 4bstract Book or by the speakers, speakers have no commercial
relationships to disclose and will be presenting information only on devices, products, or
drugs that are FDA-approved for the purposes they are discussing.

Course Director: Thomas E. MacGillivray, Boston, MA

Faculty: Uriah Dudgeon, Boston, MA, and Christian DioDato, Boston, MA
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7:00 Am - 6:30 P Registration: STS/AATS Tech-Con and STS Annual Meeting

7:50 Am - 12:00 Pm Acquired and Congenital Heart Surgery Symposium: Challenges in Adult
Congenital Heart Disease
Practice Management Summit
STS/AATS Critical Care Symposium: Quality and Value in the CT ICU

1:00pm-4:00m1 @ Residents Symposium: Transitioning From Residency toa
Successful Practice

1:15pm-4:30PM ACC@STS
@ How To: Technical Tricks and Pitfalls to Simplify Cardiac
Surgery Procedures
Parallel Surgical Symposium: Congenital
& Parallel Surgical Symposium: General Thoracic
@ Resuscitation of Patients Who Arrest After Cardiac Surgery

2:00 M- 6:30 PM Scientific Posters

2:30pm-4:30PM CT Surgery Interprofessional Education Symposium: Multidisciplinary
Team Approach to Patient Safety, Quality, Outcomes,
and Reimbursement
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4:30pPm-6:30 PM Opening Reception in the STS Exhibit Hall
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7:00 Am - 6:30 Pm Lower Level Foyer
Registration: STS/AATS Tech-Con and STS Annual Meeting
7:50 Am - 12:00 Pm Room 122ABC

Acquired and Congenital Heart Surgery Symposium: Challenges in Adult Congenital
Heart Disease

High-risk cardiac reoperations are common, and reentry techniques are evolving. In this
session, cardiothoracic surgeons, cardiologists, and intensivists, who are experts in pediatric
and adult congenital heart surgery, will discuss the varying reentry strategies available. They
also will discuss right-sided heart failure, a common pathology in the adult congenital heart
patient population for which medical/surgical options are variable and evidence-based
decision making is lacking.

Learning Objectives
Upon completion of this activity, participants should be able to:

* Explain the different approaches to high-risk sternal reentry based on which structure
is at risk

* Recognize the differences and similarities between pulmonary hypertension and right-
sided heart failure in both pediatric and adult congenital heart disease (ACHD)

* Demonstrate an increased awareness of the different surgical and mechanical support
options available

* Assess how a surgeon, cardiologist, and intensivist each would approach the treatment
of pulmonary hypertension and right-sided heart failure

Unless otherwise noted in this 4bstract Book or by the speakers, speakers have no commercial
relationships to disclose and will be presenting information only on devices, products, or
drugs that are FDA-approved for the purposes they are discussing.

The physician competencies addressed in this session are patient care and procedural skills,

medical knowledge, professionalism, and interpersonal and communication skills. These physician
competencies will be addressed through a series of lectures that will focus on the dilated ascending
aorta and the second session will focus on the clinical challenges to treating failing Fontan circulation

Moderators: Emile A. Bacha, New York, NY, Christopher A. Caldarone, Toronto, Canada,
Stephanie M. Fuller, Philadelphia, PA, and Jennifer S. Nelson, Chapel Hill, NC
COMMERCIAL RELATIONSHIPS E. A. Bacha: Consultant/Advisory Board, CorMatrix
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7:50 Am Welcome and Introduction

The Hazardous Resternotomy—Pearls and Pitfalls (Personal Technique With Special
Attention To...)
8:00 Am Imaging

Brian E. Kogon, Atlanta, GA

8:15 am Pediatrics
Charles D. Fraser, Houston, TX
COMMERCIAL RELATIONSHIPS C.D. Fraser: Research Grant, Berlin Heart

8:30 Am Right-Sided Structures
Joseph A. Dearani, Rochester, MIN

8:45 am Patent Coronary Artery Bypass Grafts
John D. Puskas, Atlanta, GA
COMMERCIAL RELATIONSHIPS ]. D. Puskas: Other/Royalties, Scanlan International

7
(=

9:00 Am Aorta =
Dutke E. Cameron, Baltimore, M[D =

=4

9:15 am Panel Discussion =
=

9:40 Am Break =

When the Right Side Fails...

10:00 Am Differences and Similarities in Pediatric Pulmonary
Hypertension vs ACHD
Nancy S. Ghanayem, Milwaukee, WI

10:15 am Postop Care Through the Eyes of a CT Surgeon/Intensivist
Newvin M. Katz, Baltimore, MID

10:30 am Conventional Surgery Options
Frank L. Hanley, Stanford, CA

10:45 am Intraop/Postop Extracorporeal Membrane Oxygenation vs Right
Ventricular Assist Devices—Which, When, and Why
Francis D. Pagani, Ann Arbor, MI

11:00 Am “Valve-in-Valve” Therapy—The Changing Game
Doff McElhinney, New York, NY
COMMERCIAL RELATIONSHIPS D. McElhinney: Consultant/Advisory Board, Medtronic, Inc

11:15 Am Getting the Severely Pulmonary Hypertensive to Be Transplantable
Richard C. Daly, Rochester, MIN
COMMERCIAL RELATIONSHIPS R. C. Daly: Ownership Interest, NeoChord, Inc

11:30 am Panel Discussion

11:55 Am Closing Comments
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7:50 Am - 12:00 Pm Room 126ABC

Practice Management Summit

'This session will provide participants with an opportunity to learn from experienced leaders
who are involved in the administration and delivery of cardiothoracic surgical care in our
constantly changing health care environment. In addition to presentations from experts, the
course will incorporate a panel discussion so that lecturers can interact with attendees. This
comprehensive and dynamic learning environment will help ensure that attendees’ questions
and real-world issues are addressed.

Learning Objectives
Upon completion of this activity, participants should be able to:

* Analyze survey data for use in negotiations

* Describe the relationship between outcomes data and practice patterns

* Illustrate a working knowledge of how to approach compensation negotiations with a
health care organization

* Explain how to administrate a co-management relationship with a health care
organization

* Identify the role of surgeon entrepreneurs in the device development pathway

* Describe the current reimbursement changes proposed by the Centers for Medicare &
Medicaid Services

* Outline how to impact policy discussion on the valuation of cardiothoracic surgery at
the federal government level

* Discuss the management of a cardiac service line at a large, nationwide hospital system

Unless otherwise noted in this 4bstract Book or by the speakers, speakers have no commercial
relationships to disclose and will be presenting information only on devices, products, or
drugs that are FDA-approved for the purposes they are discussing.

The physician competencies addressed in this session are professionalism, interpersonal skills and
communication, and practice-based learning and improvement. These physician competencies will be
addressed through a series of individual lectures that are meant to discuss concerns over the changes
in health care that have impacted providers and hospitals. The program will have an open discussion
Sforum at the end to encourage questions and participant discussion.

Moderators: Greg A. Bowman, Pueblo, CO, Robert W. Emery, Minneapolis, MIN, Frank L.
Fazzalari, Rochester, M1, and V. Seenu Reddy, Nashville, TN

COMMERCIAL RELATIONSHIPS R.W. Emery: Ownership Interest, Kips Bay Medical, Inc; Consultant/Advisory Board, Sunshine
Heart, Inc; V. S. Reddy: Speakers Bureau/Honoraria, Zoll Life Vest; Consultant/Advisory Board, Acelity

7:50 Am Introduction

8:00 Am Data Knows Best—and It Will Bring You to Tiers
Nathan Kaufman, San Diego, CA

8:20 am Effective Use of Survey Data in Negotiations
Michael N. Heaton, Indianapolis, IN
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8:40 Am Work Relative Value Unit Employment Models: A Bad Choice for
Cardiothoracic Surgeons
Michael G. Moront, Toledo, OH

COMMERCIAL RELATIONSHIPS M. G. Moront: Consultant/Advisory Board, LSI Solutions, Medtronic,
Inc, Edwards Lifesciences Corportation; Speakers Bureau/Honoraria, Medtronic, Inc, Edwards

Lifesciences Corportation, LSI Solutions

9:00 Am Cardiothoracic Surgeon Entrepreneurs and the Device
Development Pathway
Brian W, Duncan, Arvada, CO
COMMERCIAL RELATIONSHIPS B.W. Duncan: Employment, LivaNova

9:20 Am Retirement Planning
Roy Smalley, Minneapolis, MIN

9:40 Am Panel Discussion
10:10 am Break
10:20 Am Aligning Incentives Through Co-Management

Suzette Jaskie, Neptune Beach, FFL
COMMERCIAL RELATIONSHIPS S. Jaskie: Consultant/Advisory Board, Boston Scientific
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10:40 Am Partnering for Excellence in Today’s Health Care Environment:
Hospital Corporation of America’s Cardiovascular Service Line
Steven V. Manoukian, Nashville, TN

11:00 Am Is the Cardiovascular Service Line Really the Best Way to Manage
Cardiac Surgery Programs?
Michael J. Mack, Dallas, TX
COMMERCIAL RELATIONSHIPS M. J. Mack: Consultant/Advisory Board, Edwards

Lifesciences Corporation

11:20 am Update From the STS/AATS Workforce on Health Policy, Reform,
and Advocacy
Alan M. Speir, Falls Church, VA
COMMERCIAL RELATIONSHIPS A.M. Speir: Consultant/Advisory Board, Medtronic, Inc

11:40 am Panel Discussion
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7:50 am - 12:00 Pm Room 128AB
STS/AATS Critical Care Symposium: Quality and Value in the CT ICU

Cardiothoracic critical care is complex, rapidly evolving, and resource intensive. This session
will address the unique issues surrounding postoperative quality and value improvement
initiatives with the goal of reducing morbidity and mortality, as well as rationalizing resource
utilization. The symposium will address the fundamentals of quality and value, as well as
leverage expertise with telehealth solutions, hospital-acquired infections (HAIs), mechanical
ventilation, and advanced life support.

Learning Objectives
Upon completion of this activity, participants should be able to:

* Identify the evolving changes in Cardiac Surgery Unit Advanced Life Support
(CSU-ALS) following cardiothoracic surgery

* Identify key metrics and drivers of quality and value in cardiothoracic critical care

* List common HAIs in cardiothoracic critical care, their impact on quality and value,
and how to mitigate risk

* Discuss the best practice approach (ABCDE) to ventilator management and
preventative strategies/management of prolonged ventilation in patients in the CT ICU

Unless otherwise noted in this 4bstract Book or by the speakers, speakers have no commercial
relationships to disclose and will be presenting information only on devices, products, or

drugs that are FDA-approved for the purposes they are discussing.

The physician competencies addressed in this session are patient care, medical knowledge, and
practice-based learning and improvement. These physician competencies will be addressed through
a series of collaborative lectures by members of The Society of Thoracic Surgeons and the American
Association for Thoracic Surgery. These lectures are meant to advance knowledge and expertise in
the complex freld of cardiothoracic critical care. A moderated poster session, panel discussions, and
questions from the audience will augment these competencies.

Moderators: Rakesh C. Arova, Winnipeg, Canada, Kevin W. Lobdell, Charlotte, NC, and Vassyl A.
Lonchyna, Chicago, IL

COMMERCIAL RELATIONSHIPS R.C. Arora: Research Grant, Pfizer Canada, Inc; K. W. Lobdell: Consultant/Advisory Board,
Medtronic, Inc; V. A. Lonchyna: Ownership Interest, Abbott Laboratories, Hospira, AbbVie, Inc

7:50 Am Introduction

Patient-Centered Transformational Redesign
7:55 Am Introduction to Quality and Value in the ICU
Kevin W, Lobdell, Charlotte, NC
COMMERCIAL RELATIONSHIPS K. W. Lobdell: Consultant/Advisory Board, Medtronic, Inc

8:00 Am Importance of Quality and Value in the ICU
Kevin W. Lobdell, Charlotte, NC
COMMERCIAL RELATIONSHIPS K. W. Lobdell: Consultant/Advisory Board, Medtronic, Inc

8:15 Am Tele-ICU: Transforming Critical Care Quality and Value
Scott Lindblom, Charlotte, NC

8:30 Am Discussion
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Hospital-Acquired Infections (HAls)
8:45 am HAIs: Impact on Quality and Value
Kevin W, Lobdell, Charlotte, NC
COMMERCIAL RELATIONSHIPS K. W. Lobdell: Consultant/Advisory Board, Medtronic, Inc

8:50 Am Everything You Need to Know About Infection Prevention, HAls,
and Antibiotic Stewardship
Emily Landon, Chicago, IL

9:20 Am Discussion
9:30 Am Break and Poster Viewing

CSU-ALS in the US: The Role and Impact of Physician Assistants
9:45 Am CSU-ALS Overview
Joel Dunning, Middlesbrough, United Kingdom
COMMERCIAL RELATIONSHIPS ]. Dunning: Speakers Bureau/Honoraria, CARDICA, Inc

10:00 Am The ACP/RN Educational Module
Jill Ley, San Francisco, CA

10:15 Am The Association of Physician Assistants in Cardiovascular
Surgery Perspective
David E. Lizotte, Harrisonburg, VA
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10:30 Am Implementation for Your CT ICU Team
Yoan Lamarche, Montreal, Canada

10:45 am Discussion

Prolonged Ventilation
11:00 Am What Is the Ventilator Bundle ABCDE and What Data Support It?
John P. Kress, Chicago, IL

11:10 Am Tactics to Prevent Prolonged Ventilation and Deal With It
When It Happens
John P, Kress, Chicago, IL

11:30 Am Tracheostomy: Early or Wait?
Vassyl A. Lonchyna, Chicago, IL
COMMERCIAL RELATIONSHIPS V. A. Lonchyna: Ownership Interest, Hospira, AbbVie, Inc; Other,
Abbott Laboratories

11:40 am When on Extracorporeal Membrane Oxygenation: Awaken,
Extubate, and Mobilize
Darryl C. Abrams, New York, NY

11:50 am Discussion
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1:00 pm - 4:00 Pm Room 231ABC

@ Residents Symposium: Transitioning From Residency to a Successful Practice
"This symposium will provide cardiothoracic surgery residents with practical information
regarding the transition from residency to practice. The first session will include talks
related to the job search: how to find the right position, interviewing tips, and negotiating a
contract. The second session will include talks related to transitioning into practice: how to
be successful in developing a clinical practice, how to find appropriate mentorship, and early
career development. Each session will be followed by small group table discussions led by
experienced surgeons and a larger group discussion with the speakers.

Learning Objectives
Upon completion of this activity, participants should be able to:

* Plan a successful job search

* List the important elements of a contract

* Discuss the keys to building a successful clinical practice

* Identify the important aspects of early career development

Unless otherwise noted in this 4bstract Book or by the speakers, speakers have no commercial
relationships to disclose and will be presenting information only on devices, products, or

drugs that are FDA-approved for the purposes they are discussing.

The physician competencies addressed in this session are professionalism, practice-based learning and
improvement, and interpersonal skills and communication. These physician competencies will be
addressed through a series of individual lectures that will address practical early career information.

Moderators: Sidharta P Gangadharan, Boston, MA, Sandra L. Starnes, Cincinnati, OH, and Ara
A. Vaporciyan, Houston, TX

COMMERCIAL RELATIONSHIPS A. A. Vaporciyan: Nonremunerative Position of Influence, American Board of Thoracic Surgery
1:00 pm Introduction

1:05 Pm How to Find Your First Job
Ryan A. Macke, Madison, WI

1:20 Pm Question-and-Answer Session

1:25pm Keys to a Successful Interview
Ravi K. Ghanta, Houston, TX

1:40 pm Question-and-Answer Session

1:45 pm What You Need to Know About Contracts
Sandra L. Starnes, Cincinnati, OH

2:00 pm Question-and-Answer Session

2:05 pm Breakout Sessions

2:35pm Group Discussion / Evaluation Completion

2:45 pm Building a Successful Clinical Practice

FEdward P Chen, Atlanta, GA
3:00 Pm Question-and-Answer Session
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Early Career Development
Elizabeth A. David, Sacramento, CA

Question-and-Answer Session
Breakout Sessions

Group Discussion / Evaluation Completion
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1:15pm - 4:30pPm Room 120D
ACC@STS

'The focus of this joint session by STS and the American College of Cardiology (ACC)

will be the truly collaborative “Heart Team” approach to treating complex issues facing

the practicing physician or affiliate provider. Using a unique and innovative format that
highlights the spectrum of adult cardiac diseases, speakers will discuss the multidisciplinary
approach to aortic valve disease, coronary artery disease, and mitral regurgitation. Course
components include technical videos featuring procedural expertise in these disease processes,
a critical review of the literature, a lecture regarding research from the STS/ACCTVT
Registry™, and presentations describing difficult clinical scenarios.

Learning Objectives
Upon completion of this activity, participants should be able to:

* Discuss the controversies surrounding the management of coronary artery disease

* Describe the indications and contraindications for the treatment of ischemic
mitral regurgitation

* Describe the construction and makeup of the multidisciplinary “Heart Team”
and its influence in improving patient outcomes and fostering communication
among specialties

* Identify and explain the optimal management of patients with aortic valvular disease

Unless otherwise noted in this 4bstract Book or by the speakers, speakers have no commercial
relationships to disclose and will be presenting information only on devices, products, or

drugs that are FDA-approved for the purposes they are discussing.

The physician competencies addressed in this session are medical knowledge, patient care, practice-
based learning improvement, and systems-based practice. These physician competencies will be
addressed through a series of collaborative lectures by members of The Society of Thoracic Surgeons and
the American College of Cardiology.

Moderators: David R. Holmes, Rochester, MIN, Susheel Kodali, New York, NY, Patrick T O’Gara,
Boston, MA, and Vinod H. Thourani, Atlanta, GA

COMMERCIAL RELATIONSHIPS S. Kodali: Research Grant, Edwards Lifesciences Corporation, Medtronic, Inc

1:15pm Lessons Learned From the STS/ACCTVT Registry™
Frederick L. Grover, Aurora, CO

1:25pm Ninety Percent of All Transcatheter Aortic Valve Replacements (TAVR)
Will Be Done Transfemorally: How Can You Stay in the Game?
Vinod H. Thourani, Atlanta, GA

1:32pm Debate: TAVR for Low-Risk Patients—The Writing Is On the Wall, But
How Will We Evaluate Outcomes?

There Is No Floor
Michael ]. Mack, Dallas, TX

COMMERCIAL RELATIONSHIPS M. J. Mack: Consultant/Advisory Board, Edwards
Lifesciences Corporation

Hold Your Horses
David R. Holmes, Rochester, MIN
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1:46 pm Discussion
1:56 pm So Many TAVR Choices: How to Choose the Right Device for the
Right Patient

Susheel Kodali, New York, NY

COMMERCIAL RELATIONSHIPS S. Kodali: Research Grant, Edwards Lifesciences Corporation,
Medtronic, Inc

2:06 Pm My Worst Case That | Sent for TAVR: Why Did | Not Send This
Patient to Surgery?
Patrick T. O’Gara, Boston, MA

2:14pm Discussion
2:24pm Break

2:38pm Case Presentation and Rationale for When to Use Percutaneous
Coronary Intervention in Left Main Coronary Artery Disease (CAD)
TBD

2:46 pm Technical Video and Current Rationale for Hybrid Revascularization:
Why You Need to Learn This Procedure to Stay Relevant in the
Management of CAD
Michael E. Halkos, Atlanta, GA

COMMERCIAL RELATIONSHIPS M. E. Halkos: Consultant/Advisory Board, Medtronic, Inc, Intuitive
Surgical, Inc, MAQUET Cardiovascular
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2:54pm Seriously, Why Are You Not Doing More Multi-Arterial Grafting?
My Technique Will Make It Easy for You
Joseph E: Sabik 111, Cleveland, OH

COMMERCIAL RELATIONSHIPS ]. F. Sabik: Consultant/Advisory Board, Medtronic, Inc, LivaNova;
Research Grant, Abbott Laboratories, Edwards Lifesciences Corporation

3:02pm My Worst Case: Why Did | Ever Take This ST Elevation Myocardial
Infarction to Surgery?
Robert A. Guyton, Atlanta, GA
COMMERCIAL RELATIONSHIPS R. A. Guyton: Consultant/Advisory Board, Medtronic, Inc

3:10pm Discussion

3:20 pm What Surgeons Should Know About the ACC/AHA Valve Guidelines
Patrick T O’Gara, Boston, MA

3:30pm Why and How | Decide to Repair vs Replace the Ischemic Mitral Valve
TBD

3:40 pm Follow-Up Report From the National Institutes of Health

Cardiothoracic Surgical Trials Network Moderate and Severe Ischemic
Mitral Regurgitation Trials
Michael A. Acker, Philadelphia, PA

COMMERCIAL RELATIONSHIPS M. A. Acker: Consultant/Advisory Board, Thoratec Corporation,
HeartWare, Inc

3:50 Pm Discussion
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ACC @ STS — Continued

60

4:00 Pm

4:08 Pm

4:16 Pm

4:26 Pm

How | Overcame Barriers to Minimally Invasive Mitral Repair and Why
You Can Do the Same

Gorav Ailawadi, Charlottesville, VA

COMMERCIAL RELATIONSHIPS G. Ailawadi: Consultant/Advisory Board, Edwards Lifesciences

Corporation, Abbott Vascular; Nonremunerative Position of Influence, AtriCure; Speakers Bureau/

Honoraria, St Jude Medical

My Worst Case: Maybe | Should Have Sent This for
Transcatheter Repair
Vinay Badhwar, Pittsburgh, PA

Defining the Optimal Patient Population That Benefits From
Transcatheter Mitral Valve Repair: A Report From the STS/ACC
TVT Registry™

David R. Holmes, Rochester, MIN

Discussion and Concluding Remarks
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1:15pm - 4:30 Pm Room 131ABC

© How To: Technical Tricks and Pitfalls to Simplify Cardiac Surgery Procedures
Cardiothoracic surgery is a highly technical specialty. Every successful surgeon has useful
tips and tricks that can help colleagues improve their techniques, become more efficient, and
optimize outcomes. Many educational sessions focus on short- and long-term outcomes,
debating optimal approaches, postoperative care, and evaluation of new technologies;
however, until now, there has been little focus on how to refine and improve technique.

In this new “how to” session, world-renowned faculty will share high-quality videos that
focus on the technical aspects of several common adult cardiac operations. The speakers will
share their best tips and methods of avoiding pitfalls. This session will benefit both private
practice and academic surgeons and will focus on coronary artery bypass grafting, mitral and
aortic valve disease, and aortic surgery.

Learning Objectives
Upon completion of this activity, participants should be able to:

* Recognize the technical aspects of complex operations commonly performed in adult
cardiac surgery

* Discuss the potential pitfalls of critical steps in complex cardiac surgery

* Identify novel tricks to make cardiac operations easier, safer, and more reproducible

Unless otherwise noted in this 4bstract Book or by the speakers, speakers have no commercial
relationships to disclose and will be presenting information only on devices, products, or
drugs that are FDA-approved for the purposes they are discussing.

The physician competencies addressed in this session are patient care and procedural skills,
medical knowledge, professionalism, and interpersonal and communication skills. These physician
competencies will be addressed through a series of surgical videos followed by discussion and
questions from the audience.

Moderators: Gorav Ailawadi, Charlottesville, VA, and Wilson Y. Szeto, Philadelphia, PA

COMMERCIAL RELATIONSHIPS G. Ailawadi: Consultant/Advisory Board, Edwards Lifesciences Corporation, Abbott Vascular;
Nonremunerative Position of Influence, AtriCure, Inc; Speakers Bureau/Honoraria, St Jude Medical; W. Y. Szeto: Consultant/
Advisory Board, Micro Interventional Devices, Inc; Research Grant, Edwards Lifesciences Corporation, Medtronic, Inc,
LivaNova

Coronary Artery Bypass Grafting (CABG)
1:15pm Skeletonized Internal Mammary Artery Harvest
Richard Lee, St Louis, MO

1:23pm Total Arterial CABG
Michael E. Halkos, Atlanta, GA
COMMERCIAL RELATIONSHIPS M. E. Halkos: Consultant/Advisory Board, Medtronic, Inc, Intuitive
Surgical, Inc, MAQUET Cardiovascular

1:31em Minimally Invasive CABG
Marc Ruel, Ottawa, Canada

Mitral Valve Surgery

1:40 pm Mitral Exposure in Challenging Patients (Obese, Small Left Atrium,
Previous Aortic Valve Replacement [AVR])
Vinay Badhwar, Pittsburgh, PA
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2:20 Pm

2:28 Pm

2:35pm
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Anterior Leaflet Techniques, Artificial Cord (Measuring Cord Length)
Michael A. Borger, New York, NY

COMMERCIAL RELATIONSHIPS M. A. Borger: Consultant/Advisory Board, Edwards Lifesciences
Corporation, LivaNova; Speakers Bureau/Honoraria, St Jude Medical; Nonremunerative Position of
Influence, Medtronic, Inc

Bileaflet Prolapse Repair Approaches
Y. Joseph Woo, Stanford, CA

Sizing Rings Appropriately: Avoiding Systolic Anterior Motion/
Optimizing Coaptation
Robert L. Smith, Plano, TX

COMMERCIAL RELATIONSHIPS R. L. Smith: Consultant/Advisory Board, Edwards Lifesciences
Corporation; Speakers Bureau/Honoraria, Abbott Laboratories, Edwards Lifesciences Corporation

Total Chordal-Sparing Mitral Valve Replacement
Michael A. Acker, Philadelphia, PA

COMMERCIAL RELATIONSHIPS M. A. Acker: Consultant/Advisory Board, Thoratec
Corporation, HeartWare, Inc

Septal Myomectomy
Nicholas G. Smedira, Cleveland, OH

Tricuspid Valve Repair: Optimizing Coaptation/Avoiding
Ring Dehiscence
James 8. Gammie, Baltimore, MID

COMMERCIAL RELATIONSHIPS ].S. Gammie: Ownership Interest, Harpoon Medical,
Inc, Correx, Inc
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Break

Aortic Valve Surgery

2:55pm

3:03pm

3:11pm

3:19pm

3:27 pm

0 Audience Poll

Right Thoracotomy Mini-AVR
John R. Mehall, Colorado Springs, CO
COMMERCIAL RELATIONSHIPS . R. Mehall: Consultant/Advisory Board, Edwards LifeSciences

Corporation, AtriCure

Aortic Root Enlargement Simplified
Derek R. Brinster, New York, NY

Bicuspid Aortic Valve Repair
Prashanth Vallabhajosyula, Philadelphia, PA

Sutureless AVR
David A. Heimansohn, Indianapolis, IN

COMMERCIAL RELATIONSHIPS D. A. Heimansohn: Consultant/Advisory Board, LivaNova
REGULATORY DISCLOSURE 'This presentation will address Peceval by LivaNova. The FDA status
of this device is investigational.

Stentless AVR/Freedom Solo
Eric E. Roselli, Cleveland, OH

COMMERCIAL RELATIONSHIPS E. E. Roselli: Consultant/Advisory Board, Medtronic, Inc, Bolton
Medical, Apica Ltd; Research Grant, LivaNova, Medtronic, Inc, CorMatrix; Speakers Bureau/
Honoraria, Edwards Lifesciences Corporation, St Jude Medical, Vascutek Ltd a Terumo Company,
COOK Medical, LivaNova, Medtronic, Inc; Other, Direct Flow Medical, Inc
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How To: Technical Tricks and Pitfalls — Continued

3:35pm Transapical Transcatheter AVR (TAVR)
Todd M. Dewey, Dallas, TX
3:43 pm Subclavian TAVR

Michael ]. Reardon, Houston, TX
COMMERGIAL RELATIONSHIPS M. J. Reardon: Consultant/Advisory Board, Medtronic, Inc

Aortic Surgery

3:51pm Type A Dissection Repair
Michael P Fischbein, Stanford, CA
COMMERCIAL RELATIONSHIPS M. P. Fischbein: Research Grant, National Marfan Society; Speakers
Bureau/Honoraria, St Jude Medical

3:59 pm Valve-Sparing Root Replacement
Wilson Y. Szeto, Philadelphia, PA
COMMERCIAL RELATIONSHIPS W.Y. Szeto: Consultant/Advisory Board, Micro Interventional Devices,

Inc; Research Grant, Edwards Lifesciences Corporation, Medtronic, Inc, LivaNova

4:07 pm Bentall With Stented Bioprosthetic Valve
Anthony L. Estrera, Houston, TX
COMMERCIAL RELATIONSHIPS A. L. Estrera: Consultant/Advisory Board, W. L. Gore & Associates, Inc;
Speakers Bureau/Honoraria, MAQUET

4:15pm Total Arch Replacement/Elephant Trunk
Edward P Chen, Atlanta, GA
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1:15pm - 4:30 Pm Room 126ABC

Parallel Surgical Symposium: Congenital

'This symposium will address new findings that challenge historical beliefs regarding
common congenital cardiac pathologies. The session will feature video presentations on
surgical repair of atrioventricular septal defects (AVSD), the arterial switch operation
(ASO), and complete repair of tetralogy of Fallot. The session also will focus on new

data regarding the management of hypoplastic left heart syndrome (HLHS), borderline
ventricular septal defect (VSD), and aortic valve pathology requiring surgical intervention.

Learning Objectives
Upon completion of this activity, participants should be able to:

* Identify aspects of three separate surgical approaches to AVSD, ASO, and
dextro-transposition of the great arteries

* Articulate indications for closure of restrictive VSDs

* Outline differing therapeutic approaches toward the management of children
with HLHS, aortic valve disease, and restrictive VSDs

Unless otherwise noted in this 4bstract Book or by the speakers, speakers have no commercial
relationships to disclose and will be presenting information only on devices, products, or

drugs that are FDA-approved for the purposes they are discussing.

The physician competencies addressed in this session are patient care and procedural skills, medical
knowledge, and systems-based practice. These physician competencies will be addressed through a
series of individual lectures and videos that will address issues in congenital heart surgery. Questions
from the audience will augment these competencies.

Moderators: Jonathan M. Chen, Seattle, WA, Andrew C. Fiore, St Louis, MO, and
Glen S. Van Arsdell, Toronto, Canada
COMMERCIAL RELATIONSHIPS G.S. Van Arsdell: Ownership Interest, Cell Aegis Devices

1:15pm Welcome and Introduction

Criticize My Operation (Video-Based Session)
1:20 pm Complete AVSD Canal: The Australian Way
Carl L. Backer, Chicago, IL

1:35pm Complete AVSD Canal: The Two-Patch Way
David M. McMullan, Seattle, WA

1:50 Pm Complete AVSD Canal: The Boston Single-Patch Way
Anees |. Razzouk, Loma Linda, CA

2:05 Pm Switch: The Closed Technique
Richard G. Ohye, Ann Arbor, MI

2:20 pm Switch: Open Technique
Tain-Yen Hsia, London, United Kingdom

2:35pm Tetralogy: Transventricular Septal Defect Closure With
Annulus Preservation
Emile A. Bacha, New York, NY
COMMERCIAL RELATIONSHIPS E. A. Bacha: Consultant/Advisory Board, CorMatrix
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2:50 pm Tetralogy: Limited Transannular Incision
Charles D. Fraser, Houston, TX
COMMERCIAL RELATIONSHIPS C.D. Fraser: Research Grant, Berlin Heart

3:05 pm Tetralogy: Transatrial Repair With Limited Indibular Patch
Osami Honjo, Toronto, Canada

3:15pem Break

Old Operations, New Data: Should We Be Managing Patients Differently?
3:30pm Hypoplastic Left Heart Syndrome
William M. Decampli, Orlando, FL

3:41pm Discussant for Hypoplastic Left Heart Syndrome
Anne Dipchand, Toronto, Canada

3:46 pm Borderline VSD
Anne Dipchand, Toronto, Canada

4:01 pm Discussant for Borderline VSD
Carl L. Backer, Chicago, IL

4:05 pm Aortic Valve Repair: | Debated Myself and | Decided! Part 1
Zohair Y. Al Halees, Riyadh, Saudi Arabia
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4:17 em Aortic Valve Repair: | Debated Myself and | Decided! Part 2
James 8. Tweddell, Milwaukee, WI
COMMERCIAL RELATIONSHIPS ]. S. Tweddell: Consultant/Advisory Board, CorMatrix

REGULATORY DISCLOSURE 'This presentation will address the CorMatrix patch by CorMatrix, which is
FDA approved.
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1:15pm - 4:30 Pm Room 122ABC
& Parallel Surgical Symposium: General Thoracic

'This symposium will address the optimal minimally invasive approach to thymectomy, with

and without myasthenia gravis, advanced surgical techniques for lung resection including

bronchoplastic procedures, and localization strategies for small, non-palpable lung nodules. It

also will address barriers to participation in national databases and advice for incorporating

quality improvement initiatives into cardiothoracic surgical practice.

Learning Objectives
Upon completion of this activity, participants should be able to:

* Odutline the available minimally invasive techniques for performing thymectomy
in patients with and without thymoma, the advantages and disadvantages of each
approach, and the clinical circumstances for their safe use

* Describe the appropriateness of and technical aspects for the use of advanced
video-assisted thoracoscopic surgical (VAT'S) techniques in lung resection, including
combined approaches for chest wall and central hilar involvement

* State the technical aspects of performing lung resections requiring bronchoplastic
reconstructions and the benefits of parenchymal preservation

* List intraoperative localization techniques for non-palpable lung lesions as an adjunct
to performing minimally invasive lung surgery

* Describe the importance of database participation, public reporting, and quality
improvement initiatives toward maintenance of certification for the American Board
of Thoracic Surgery

* Define the elements of successful quality improvement programs and how to
implement them into cardiothoracic surgical practice

Unless otherwise noted in this Abstract Book or by the speakers, speakers have no commercial
relationships to disclose and will be presenting information only on devices, products, or
drugs that are FDA-approved for the purposes they are discussing.

The physician competencies addressed in this session are patient care and procedural skills, medical
knowledge, and systems-based practice. These physician competencies will be addressed through

a series of individual lectures that will address issues in thoracic surgery that are commonly
encountered in daily practice. Questions from the audience will augment these competencies.

Moderators: Leah M. Backhus, Stanford, CA, Traves D. Crabtree, St Louis, MO, and, Joseph B.
Shrager, Stanford, CA

COMMERCIAL RELATIONSHIPS ]. B. Shrager: Consultant/Advisory Board, CareFusion Corporation, MAQUET

Minimally Invasive Approaches to Thymectomy With and Without Thymoma
1:15pm Clinical Vignette/Audience Poll 1

1:20 pm VATS Thymectomy
Joshua R. Sonett, New York, NY

1:32pm Robotic Thymectomy
Richard K. Freeman, Indianapolis, IN

1:44 pm Transcervical Thymectomy
Marcelo Cypel, Toronto, Canada

1:56 pm Panel Discussion
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Advanced Techniques in Lung Resection

2:11pm

2:16 Pm

2:28 Pm

2:40 Pm

2:52pm

3:07 Pm

Incorporating Quality Improvement Initiatives Into Thoracic Surgery Practice

3:22pPm

3:27 pm

3:39em

3:51pm

4:03 pm

4:15pm

0 Audience Poll

Clinical Vignette/Audience Poll 2

Bronchoplastic Techniques in Lung Resection
Joseph B. Shrager, Stanford, CA

COMMERCIAL RELATIONSHIPS J. B. Shrager: Consultant/Advisory Board,
CareFusion Corporation, MAQUET

Localization of Sub-Solid Lung Nodules
Dawvid R. Jones, New York, NY

Complex VATS Resections
Todd L. Demmy, Buffalo, NY

Panel Discussion

Break

Clinical Vignette/Audience Poll 3

ProvenCare and the Lung Cancer Clinical Pathway
Douglas E. Wood, Seattle, WA
COMMERCIAL RELATIONSHIPS D. E. Wood: Research Grant, Spiration, Inc; Consultant/Advisory Board,

Spiration, Inc
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Using LEAN Principles to Improve System-Level Outcomes Following
Esophageal Resection
Farhood Farjah, Seattle, WA

American Board of Thoracic Surgery Maintenance of Certification
Part IV and Quality Improvement

Bryan F. Meyers, St Louis, MO

COMMERCIAL RELATIONSHIPS B.F. Meyers: Speakers Bureau/Honoraria, Varian Medical Systems, Inc;
Consultant/Advisory Board, Ethicon, Inc

Benefits and Barriers to Participation in the STS General Thoracic
Surgery Database
Benjamin D. Kozower, Charlottesville, VA

Panel Discussion
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1:15pm - 4:30 Pm Room 129AB

@ Resuscitation of Patients Who Arrest After Cardiac Surgery
Speakers in this session will describe and demonstrate the optimal method of resuscitation
for postoperative cardiac patients. They will cover evidence-based strategies unique to patients
who arrest following cardiac surgery, including conduct of the emergency resternotomy using
a team-based approach, internal massage, pacing, standardized equipment and medications,
and training and implementation.

Attendees will have the opportunity to participate in simulated arrest scenarios using
resternotomy manikins. The session will conclude with information on how to become an
instructor and implement these resuscitation protocols locally.

Learning Objectives
Upon completion of this activity, participants should be able to:
* Describe the evidence-based protocol for resuscitation of patients who arrest after
cardiac surgery
* Identify ways to implement standardized resuscitation protocols locally
* Demonstrate teamwork in emergency simulations using a specialized resternotomy
manikin
Unless otherwise noted in this 4bstract Book or by the speakers, speakers have no commercial
relationships to disclose and will be presenting information only on devices, products, or
drugs that are FDA-approved for the purposes they are discussing.

The physician competencies addressed in this hands-on session are patient care and procedural skills,
medical knowledge, and practice-based learning and improvement. These physician competencies
will be addressed through lectures and hands-on sessions to gain knowledge and practical application
experience on resuscitation protocols.

Moderator: Joel Dunning, Middlesbrough, United Kingdom

Faculty: Rakesh C. Arora, Winnipeg, Canada, Richard §. Bell, Baltimore, MD, Adrian Levine,
Staffordshire, United Kingdom, Jill Ley, San Francisco, CA, and Aaron Morton, Louisville, KY

COMMERCIAL RELATIONSHIPS R.C. Arora: Research Grant, Pfizer Canada, Inc; J. Dunning: Speakers Bureau/Honoraria,
CARDICA, Inc

1:15pm Introduction
Joel Dunning, Middlesbrough, United Kingdom
COMMERGIAL RELATIONSHIPS J. Dunning: Speakers Bureau/Honoraria, CARDICA, Inc

1:20 Pm Arrest Practical 1: Group Simulation of Cardiac Arrest After
Cardiac Surgery

1:45 pm The Protocol for the Resuscitation of Patients Who Arrest After
Cardiac Surgery

Joel Dunning, Middlesbrough, United Kingdom
COMMERCIAL RELATIONSHIPS ]. Dunning: Speakers Bureau/Honoraria, CARDICA, Inc

2:30Pm Arrest Practical 2: Manikin Simulation of the Arrest Protocol

70  The Society of Thoracic Surgeons — www.sts.org o New @ Non-CME Session



J SUNDAY, JANUARY 24, 2016

3:15pem Cardiac Arrest Skills Stations

Station 1: Internal Massage
Station 2: Gowning and Gloving
Station 3: Pacing

4:00 pm How to Implement Resuscitation Protocols for Arrest After Cardiac
Surgery in Your Own Hospital and How to Become a Trainer
Joel Dunning, Middlesbrough, United Kingdom
COMMERCIAL RELATIONSHIPS ]. Dunning: Speakers Bureau/Honoraria, CARDICA, Inc

2:00 Pm - 6:30 Pm Room 120 Foyer
Scientific Posters
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2:30 Pm - 4:30 Pm Room 128AB

CT Surgery Interprofessional Education Symposium: Multidisciplinary Team
Approach to Patient Safety, Quality, Outcomes, and Reimbursement

The growing complexity of treating cardiothoracic surgery patients requires comprehensive
approaches to achieve safe outcomes, add value, and improve patient satisfaction. Despite
outstanding individual clinical expertise and effort, the importance for team-oriented
approaches to complex patient care is highlighted by the Centers for Medicare & Medicaid
Services’ recent move to integrate payments across episodes of care. Thus, the imperative

to develop streamlined, multidisciplinary processes within cardiothoracic surgery care
teams is paramount. This session will explore key strategies to improve these processes in
the preoperative, intraoperative, and postoperative cardiothoracic surgery setting.

Learning Objectives
Upon completion of this activity, participants should be able to:

* List the essential elements of a successful multidisciplinary aortic valve replacement
team
* Describe how better preoperative planning leads to better outcomes
* Discuss the operation of the bypass pump and which safety devices and techniques can
improve patient safety
* Explain how ICU practices influence patient outcomes
* List the elements of a successful bundled payment system and a successful collaborative
care system
Unless otherwise noted in this 4bstract Book or by the speakers, speakers have no commercial
relationships to disclose and will be presenting information only on devices, products, or
drugs that are FDA-approved for the purposes they are discussing.

The physician competencies addressed in this session are patient care and procedural skills,
medical knowledge, professionalism, and interpersonal and communication skills.
These physician competencies will be addressed through a series of lectures that are meant
to enhance understanding of the evolving roles within the interprofessional team.

Moderators: Stefano Schena, St Louis, MO, and Brandon H. Tieu, Portland, OR

2:30 pm How to Develop a Multidisciplinary Program to Ensure Patient Safety
and Good Outcomes: Experience with Transcatheter Aortic Valve
Replacement Multidisciplinary Team Development
Elizabeth Perpetua, Seattle, WA

COMMERCIAL RELATIONSHIPS E. Perpetua: Speakers Bureau/Honoraria, Edwards Lifesciences
Corporation

2:45 pm Preoperative Planning Prevents Poor Performance
Baron L. Hamman, Dallas, TX

3:00 Pm Question-and-Answer Session
Brandon H. Tieu, Portland, OR

3:10pm Planning and Prevention of Perfusion Accidents: What to Do When the
Pump Goes Rogue
Michael Colligan, Houston, TX
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3:25pm Safety in the ICU: Complexity and Normal Accidents—Creating High
Reliability in the Perioperative Domain
Laureen L. Hill, Atlanta, GA

3:40 Pm Question-and-Answer Session
Stefano Schena, St Louis, MO

3:50 pm Heart Team Care Designed for Quality, Value, and Safety
Kevin W, Lobdell, Charlotte, NC
COMMERCIAL RELATIONSHIPS K. W. Lobdell: Consultant/Advisory Board, Medtronic, Inc

4:05 pm Foundations of Teamwork: Organizing Principles and Care Routines
for Safety, Communications, and STS Outcomes
Paul N. Uhlig, Wichita, K§

4:20pm Question-and-Answer Session

4:30 pm - 6:30 PM Exhibit Halls 4-5
Opening Reception in STS Exhibit Hall
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6AM

Registration: STS Annual Meeting

Opening Remarks

J. Maxwell Chamberlain Memorial Papers

Richard E. Clark Memorial Papers

Introduction of the President: Joseph E. Bavaria

Improvement
Initiatives

in Thoracic
Surgery

Research: Session: Adult
General Congenital
Thoracic Technology

Adult Cardiac | BasicScience | BasicScience | Congenital Critical Care General Quality STS/CATS/
Session: Research: Thoraci Cscs
' Arrhythmia Adult Cardiac

Adult Congenital General General SVS @STS: 30th A
Cardiac Session: Thoracic Thoracic Sharing Anniversary Redefmmg
Session: Pediatric Session: Session: Lung Common Celebration Practice
Ischemic Congenital | Lung Cancer| Transplantation gm;nd for 1 Ql_w‘ome[\ '|1-|rough
ardiovascular In Thoracic .
Problems Surgery gu:I ity and
vidence:
What's

New?

International Symposium
&Reception: The Ethics
and Practicality of Using

q 9 . New Technologies to
Surgical Motion Picture Matinees: Treat Cardiothoracic

Adult Cardiac, Congenital, and Diseases in Different

General Thoraci Parts of the World
Scientific Posters _

and Wine r
Business Meeting

(STS Members Only)

STS-PAC Reception
I STS Social Event: Corona
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6:30 AM - 5:00 P Registration: STS Annual Meeting
7:00 AM~7:15 AMm Opening Remarks
7:15Am-8:15 Am J. Maxwell Chamberlain Memorial Papers
8:15 am-9:00 AM Richard E. Clark Memorial Papers
9:00 Am - 4:30 P Exhibit Hall
Scientific Posters
9:40 Am - 9:50 AM Introduction of the President: Joseph E. Bavaria
9:50 Am - 10:50 AM Presidential Address: Mark S. Allen

11:30 Am-12:30pm Adult Cardiac Session: Arrhythmia

Basic Science Research: Adult Cardiac

Basic Science Research: General Thoracic

Congenital Session: Adult Congenital

Critical Care

General Thoracic Session: New Technology

Quality Improvement Initiatives in Thoracic Surgery

STS/CATS/CSCS: Adding New Dimensions to Your Surgical Practice—
Optimizing Your Internet Presence and Understanding the Emerging
Role of 3-Dimensional Printing in Cardiothoracic Surgery

1:15pm-5:15pem Redefining Practice Through Quality and Evidence: What's New?
1:30pPm-3:30PM Adult Cardiac Session: Aortal
Adult Cardiac Session: Ischemic
Congenital Session: Pediatric Congenital |
General Thoracic Session: Lung Cancer I—Diagnosis and Staging
General Thoracic Session: Lung Transplantation
SVS @ STS: Sharing Common Ground for Cardiovascular Problems
30th Anniversary Celebration of Women in Thoracic Surgery:
Innovations and Contributions of WTS and STS Members
3:30em-5:30m &) International Symposium & Reception: The Ethics and Practicality of Using
New Technologies to Treat Cardiothoracic Diseases in Different Parts of
theWorld
4:15pm-5:15pm Surgical Motion Picture Matinees: Adult Cardiac, Congenital, and
General Thoracic
5:00 M- 6:30 P Scientific Posters and Wine
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5:30 Pm - 6:25 PM Business Meeting (STS Members Only)
6:30 Pm - 7:30 PM STS-PAC Reception

7:00 pm - 10:30 M @ STS Social Event: Corona Ranch
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6:30 Am - 5:00 Pm Lower Level Foyer
Registration: STS Annual Meeting

9:00 Am - 4:30 Pm Exhibit Halls 4-5
Exhibit Hall
9:00 Am - 4:30 pm Room 120 Foyer

Scientific Posters

7:00 am - 10:50 Am Exhibit Halls 2-3
General Session |

Moderators: Mark S. Allen, Rochester, MIN, and Keith S. Naunheim, St Louis, MO

COMMERCIAL RELATIONSHIPS M. S. Allen: Nonremunerative Position of Influence, Joint Council on Thoracic Surgery
Education; K. S. Naunheim: Speakers Bureau/Honoraria, Medtronic, Inc

Unless otherwise noted in this A4bstract Book or by the speakers, speakers have no commercial
relationships to disclose and will be presenting information only on devices, products, or
drugs that are FDA-approved for the purposes they are discussing.

Presenting authors are listed in bold.

The physician competencies addressed in this session are patient care and procedural skills, medical
knowledge, and professionalism. These physician competencies will be addressed through a series of
individual lectures and focused discussion on key points of presentations.

7:00 Am
Opening Remarks

7:15 am Exhibit Halls 2-3
J. Maxwell Chamberlain Memorial Paper for General Thoracic Surgery

Quality Measures in Clinical Stage | Non-Small-Cell Lung Cancer: Improved
Performance Is Associated With Improved Survival

P.P.Samson’, T D. Crabtree, 8. R. Broderick’, A. S. Krupnick, D. KreiseF, G. A. Patterson’, B. F.
Meyers', V. Puri’

! Washington University School of Medicine, St Louis, MO, > Washington University School
of Medicine/Barnes Jewish Hospital, St Louis, MO, 38t Luke’s Hospital, Chesterfield, MO,
*Washington University, St Louis, MO

COMMERCIAL RELATIONSHIPS B. F. Meyers: Speakers Bureau/Honoraria, Varian Medical Systems, Inc; Consultant/Advisory
Board, Ethicon, Inc

Discussant: Felix G. Fernandez, Atlanta, GA

Purpose: National organizations, including The Society of Thoracic Surgeons, the National
Comprehensive Cancer Network, and the American College of Surgeons Commission on
Cancer, have recommended quality standards for surgery in early stage non—small-cell lung
cancer (NSCLC). The determinants and outcomes of adherence to these guidelines are
largely unknown.

Methods: Patients undergoing surgery for clinical stage | NSCLC were abstracted from the
National Cancer Data Base. From a review of literature and guidelines for surgery in stage
I lung cancer, the following quality measures were selected for evaluation: performing a
lobectomy, surgery within 8 weeks of diagnosis, RO resection, and evaluation of 210 lymph
nodes. Univariate and multivariate models were fitted to identify variables independently
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associated with adherence to quality measures, and a Cox multivariate model was created to
evaluate long-term overall survival.

Results: Between 2003 and 2010, 90,091/90,385 (99.7%), 85,107/90,385 (94.2%),
59,382/90,382 (65.7%), and 17,907/90,385 (19.8%) of patients met at least one, two, three,
or all four of the recommended criteria, respectively. Caucasian race (OR 1.21,1.13-1.28),
income 2$35,000/year (OR 1.12,1.07-1.17), and urban population (OR 1.08,1.04-1.13)
were associated with a greater likelihood of receiving all four quality measures. Higher-
volume centers (>13 cases per year, OR 1.18,1.14-1.23), academic institutions (OR 1.51,
1.40-1.62), and designated comprehensive community cancer centers (OR 1.23,1.15-1.31)
were more likely to meet all four parameters; increasing age (OR 0.99,0.992-0.996) and
higher Charlson/Deyo comorbidity score (for 1: OR 0.89, 0.85-0.92, for 22: OR 0.84,
0.80-0.89) were associated with lower likelihood of recommended surgical care. Pathologic
upstaging (HR 1.90, 1.83-1.97) and meeting all four quality indicators (HR 0.39,0.31-0.49)

were the most powerful determinants of long-term overall survival (Figure).

Conclusions: National adherence to quality indicators for surgery in stage I NSCLC is
suboptimal. Compliance with such guidelines is a strong predictor of long-term survival,
and vigorous efforts should be instituted at the level of national societies to improve such
adherence.

Cox Proportional Hazards Model Showing Survival for Clinical Stage | Non-small Cell
Lung Cancer Patients Receiving Surgery, By Number of Quality Measures Obtained
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General Session I — Continued

7:35 Am Exhibit Halls 2-3

J. Maxwell Chamberlain Memorial Paper for Adult Cardiac Surgery

Optimal Timing Between Myocardial Infarction and Coronary Artery Bypass
Grafting: Impact on In-Hospital Mortality

E. L. Nichols', C. 8. Ross’, J. R. Brown?, R. 8. Kramer’, J. N. McCullough’, B. M. Westbrook’, E.
Olmstead’, B. J. Leavitt’, |. D. Klemperer’, G. L. Sardella®, F: Hernandez’, A. W, Discipio®, D. J.
Malenka’

"The Dartmouth Institute, Lebanon, NH, *Dartmouth College - Geisel School of Medicine,
Lebanon, NH, *Maine Medical Center, Portland, *Dartmouth-Hitchcock Medical Center,
Lebanon, NH, * Catholic Medical Center, Manchester, NH, *University of Vermont Medical
Center, Burlington, " Eastern Maine Medical Center, Bangor, *Concord Hospital, NH, * Dartmouth
Hitchcock Medical Center, Lebanon, NH

COMMERCIAL RELATIONSHIPS D.]J. Malenka: Consultant/Advisory Board, Anthem, Inc

Discussant: Robert A. Guyton, Atlanta, GA
COMMERCIAL RELATIONSHIPS R. A. Guyton: Consultant/Advisory Board, Medtronic, Inc

Purpose: There is debate as to whether increasing the waiting time between myocardial
infarction (MI) and coronary artery bypass grafting (CABG) surgery is protective against
poor outcomes or is an unnecessary use of health care resources that prolongs hospitalization.
This study aimed to determine if timing between MI and CABG impacts in-hospital
mortality.

Methods: We analyzed data from 3,060 isolated CABG patients from the Northern New
England Cardiovascular Disease Study Group Cardiac Surgery Registry from 2008 to 2014
to compare in-hospital mortality between those with an MI-to-CABG timing of

<1 day, 1-2 days, 3-7 days, and 8-21 days. Emergent and shock patients and patients with
<=6 hours between MI and CABG were excluded. We used direct standardization to adjust
for differences in patient case mix.

Results: Of the patients with prior MI, CABG was performed within <1 day for 99 (3.2%),
1-2 days for 369 (12.1%), 3-7 days for 1,966 (64.3%), and 8-21 days for 626 (20.5%) patients.
Patient characteristics and predicted mortality were similar for patients that had CABG
within <1 day (1.8%), 1-2 days (1.8%), and 3-7 days (1.9%), but was higher for 8-21 days
(2.4%) of MI. However, crude in-hospital mortality was higher for those with an MI-to-
CABG time of <1 day (5.1%) compared to 1-2 days (1.6%), 3-7 days (1.6%), and 8-21 days
(2.7%, P = .044). After adjustment for patient characteristics, in-hospital mortality remained
higher in patients with <1 day (5.4%; 95% CI: 1.5, 9.4) and was similar across

1-2 days (1.7%; 95% CI: 0.4, 3.0), 3-7 days (1.7%; 95% CI: 1.1, 2.3), and 8-21 days (2.3%;
95% CI: 1.2, 3.3) between MI and CABG. Results were similar when stratified by ST-

segment elevation MI and non-ST-segment elevation ML

Conclusions: There was similar mortality and patient characteristics for those operated on
1-2 days and 3-7 days after MI. Patients operated on in 8-21 days had more comorbidities
and higher mortality, suggesting patient wait times were warranted.
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General Session I — Continued

7:55 Aam Exhibit Halls 2-3

J. Maxwell Chamberlain Memorial Paper for Congenital Heart Surgery
Clinical Experience With the Bifurcated Y-Graft Fontan Procedure
K R. Kanter', T. Slesnick’, P M. Trusty’, M. Restrepo’, A. R Yoganathan®
ZEmor_y University, Atlanta, GA, 2 Georgia Institute of lechnology, Atlanta

REGULATORY DISCLOSURE 'This presentation describes the off-label use of an aorto-iliac bifurcated graft by Gore-Tex for a
Fontan procedure, which is FDA-approved.

Discussant: Marshall L. Jacobs, Newtown Square, PA

Purpose: Based on improvements in Fontan flow dynamics predicted by computerized
modeling, we used a commercially available polytetrafluoroethylene bifurcated Y-graft
directing inferior vena caval (IVC) flow with separate graft limbs to the right and left
pulmonary arteries (LPA). We present our clinical results with 45 children undergoing a
Y-graft Fontan (Figure).

Methods: From August 2010 to May 2015, 45 children aged 1.5-18.9 years (median

3.6 years) weighing 9.8-59.3 kg (median 13.8 kg) had a completion Fontan (n=39) or a
Fontan revision (n=6; five for pulmonary arteriovenous malformations) using a bifurcated
polytetrafluoroethylene Y-graft (18x9 in five, 20x10 in 30, 22x11 in 10). Sixteen had prior
Norwood palliation, nine had heterotaxy, three had interrupted IVC, and seven had bilateral
superior venae cavae. All patients had a fenestration. Eight patients had additional procedures
besides atrial septectomy or pulmonary arterioplasty. Postoperatively, Fontan baffle imaging
was obtained by magnetic resonance imaging (n=38) or chest computed tomography (n=6).

Results: Median hospitalization was 7 days. There were no hospital deaths or Fontan
takedowns. There were two early reoperations/reinterventions related to the Y-graft: one
IVC anastomosis revision with thrombectomy and one stenting of a kinked left limb of the
Y-graft. There were two Y-graft unrelated early reoperations: one LPA augmentation and one
pacemaker for sick sinus syndrome (SSS) in a heterotaxy patient. Seventeen patients (38%)
had pleural effusion readmissions 8-42 days postoperatively with no long-term recurrence.
Early postoperative imaging showed a patent Y-graft Fontan in 39 patients, although
native PA narrowing between the two Y-graft limbs was common. After 2-59 months
follow-up (mean 2.3 years), there were two late deaths (ongoing liver failure in a patient
with preoperative liver dysfunction and one relentless heart failure). One patient developed
protein-losing enteropathy 2 years postoperatively and had distal pulmonary artery stents.
One patient required a pacemaker for late SSS 1 year postoperatively.

Conclusions: This preliminary surgical experience demonstrates that the bifurcated Y-graft
Fontan can be performed safely with good early clinical results in a heterogeneous group
despite common early pleural effusions. Longer follow-up is required to determine if
improved hemodynamics and flow distribution predicted by computational models will be
realized in patients.
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General Session I — Continued

8:15 am Exhibit Halls 2-3

Richard E. Clark Memorial Paper for General Thoracic Surgery

Operative Risk for Major Lung Resection Increases at Extremes of Body Mass Index:
Analysis of the STS General Thoracic Surgery Database

T Williams', B. Gulac®, 8. Kin’, F. G. Fernandez’, M. K. Ferguson’

"The Uniwversity of Chicago, IL, ?Duke University, Durham, NC, *Duke Clinical Research Institute,
Durham, NC, ?Emory University, Atlanta, GA

COMMERCIAL RELATIONSHIPS M. K. Ferguson: Other, The Society of Thoracic Surgeons, Elsevier B.V., Springer;

Nonremunerative Position of Influence, CTSNet

Discussant: Benjamin D. Kozower, Charlottesville, VA

Purpose: Although body mass index (BMI) has been used in risk stratification for lung
resection, many models only take obesity into account. Recent studies have demonstrated
that underweight patients also experience increased postoperative complications. We
explored the relationship between BMI extremes and outcomes after lung resection.

Methods: Patients in the STS General Thoracic Surgery Database (2009-2014) undergoing
elective anatomic lung resection for cancer were evaluated. Multivariable analysis was
performed after adjusting for validated ST'S risk model covariates, including gender and
spirometry.

Results: We evaluated 41,446 patients (median age 68 years; 53% female) grouped by BMI:
underweight (<18.5; 3.0%), normal (18.5-24.9; 33.5%), overweight (25.0-29.9; 35.4%),
obese I (30.0-34.9; 18.1%), obese II (35.0-39.9; 6.4%), and obese 111 (>40.0; 3.6%). Women
were more often underweight than men (4.1% vs 1.8%, P < .001), and underweight patients
more often had chronic obstructive pulmonary disease (51.7% vs 35.2%; P < .001). Predicted
pulmonary complication rates were higher in the underweight and obese III patients after
adjusting for covariates (P < .001; Figure). Being underweight also was associated with
higher rates of infectious and any surgical complications. On multivariable analysis (Table),
pulmonary and any postoperative complications were more common among underweight
patients, while any major complication was more common among obese III patients. Any
postoperative and pulmonary complications were less common among overweight and obese
I-II patients compared to patients with a normal BMI.

Conclusions: BMI is significantly associated with postoperative complications after anatomic
lung resection for cancer. Being underweight or severely overweight is associated with an
increased risk of complications, whereas being overweight or moderately obese appears to
have a protective effect.
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Figure: Predicted risk of pulmonary complications by BMI category (mean and
interquartile range; the circle diameter indicates the relative number of patients
in the cohort; adjusted for STS covariates including gender and spirometry).
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Table: Multivariable analysis of outcomes related to BMI category, adjusted for STS risk model covariates.
OR (95% Cl); *p=0.003; **p<0.001; bold indicates significant difference compared to normal BMI
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General Session I — Continued

8:30 Am Exhibit Halls 2-3

Richard E. Clark Memorial Paper for Adult Cardiac Surgery

Development of a Risk Prediction Model and Clinical Risk Score for Isolated Tricuspid
Valve Surgery: Analysis of the STS Adult Cardiac Surgery Database

D. LaPar’, D. 8. Likosky’, M. Zhang’, P E Theurer’, C. E. Fonner’, J. A. Kern’, S. F. Bolling?, D.
H. Drake’, A. M. Speir®, J. B. Rich’, I. L. Kron®, R. L. Prager’, G. Ailawadi’

"University of Virginia, Charlottesville, *University of Michigan Health System, Ann Arbor,
Virginia Cardiac Surgery Quality Initiative, Charlottesville, *University of Virginia Health
System, Charlottesville, * Cardiothoracic Surgeons of Grand Traverse, Traverse City, ML, °Cardiac,
Vascular & Thoracic Surgery Associates, Falls Church, VA, ’Virginia Cardiac Surgery Quality
Initiative, Lenexa, KS, *University of Virginia Medical Center, Charlottesville

COMMERCIAL RELATIONSHIPS G. Ailawadi: Consultant/Advisory Board, Edwards Lifesciences Corporation, Abbott Vascular;
Nonremunerative Position of Influence, AtriCure, Inc; Speakers Bureau/Honoraria, St Jude Medical; S. F. Bolling: Consultant/
Advisory Board, Abbott, Medtronic, Inc, LivaNova, AtriCure, Inc; Ownership Interest, Edwards Lifesciences Corporation,
Millipede; D. S. Likosky: Consultant/Advisory Board, AmSECT; Research Grant, Agency for Healthcare Research and
Quality, National Institutes of Health; A. M. Speir: Consultant/Advisory Board, Medtronic, Inc

Discussant: Michael A. Acker, Philadelphia, PA
COMMERCIAL RELATIONSHIPS M. A. Acker: Consultant/Advisory Board, Thoratec Corporation, HeartWare, Inc

Purpose: While tricuspid valve (T'V) operations remain associated with high mortality (~8%-
10%), no robust prediction models exist to support clinical decision making. We sought to
develop a preoperative clinical risk model with an easily calculable clinical risk score (CRS)
to predict mortality and major morbidity after isolated TV surgery.

Methods: Multistate STS Adult Cardiac Surgery Database records were evaluated for 2,050
isolated TV repair and replacement operations for any etiology performed at 49 hospitals
(2002-2014). Parsimonious preoperative risk prediction models were developed using
multilevel mixed effects regression to estimate mortality and composite major morbidity risk.
Model results were utilized to establish a novel CRS for patients undergoing TV operations.
Models were evaluated for discrimination and calibration.

Results: Operative mortality and composite major morbidity rates were 9% and 42%,
respectively. Final regression models performed well (both P < .001, AUC = 0.74 and 0.76)
and included preoperative factors of age, gender, stroke, hemodialysis, ejection fraction, lung
disease, NYHA class, reoperation, and urgent or emergency status (all P < .05). Importantly,
a simple CRS from 0-10+ was highly associated (P < .001) with incremental increases in
predicted mortality and major morbidity. Depending upon calculated total CRS, predicted
mortality risk ranged from 2%-34%, and predicted major morbidity risk ranged from 3%-
71% (Figure).

Conclusions: Mortality and major morbidity after isolated TV surgery can be predicted using
preoperative patient data from the STS Adult Cardiac Surgery Database. A simple clinical
risk score predicts mortality and major morbidity after isolated TV surgery. This score may
facilitate perioperative counseling and identification of suitable patients for TV surgery.
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General Session I — Continued

8:45 am Exhibit Halls 2-3

Richard E. Clark Memorial Paper for Congenital Heart Surgery

Prevalence of Noncardiac and Genetic Abnormalities in Neonates Undergoing
Surgery for Congenital Heart Disease: Analysis of the STS Congenital Heart

Surgery Database

A. Patel', |. M. Costelld', C. L. Backer', S. K. Pasqual?®, K. HilP, A. Wallace’,

J. P Jacobs’, M. L. Jacobs®

LAnn & Robert H. Lurie Children’s Hospital of Chicago, IL, ? University of Michigan, Ann Arbor,
*Duke Clinical Research Institute, Durbam, NG, *Jobns Hopkins All Children’s Heart Institute, St
Petersburg, FL, *Johns Hopkins School of Medicine, Newtown Square, PA

Discussant: Peter J. Gruber, lowa City, 1A

Purpose: For patients with congenital heart disease (CHD), the coexistence of noncardiac
congenital anatomic abnormalities (NC), genetic abnormalities (GA), and syndromes (S)
may influence therapeutic strategies, risk of mortality, and quality of life. The appreciated
prevalence of these abnormalities has risen secondary to increased screening and advances in
diagnostic precision.

Methods: The Society of Thoracic Surgeons Congenital Heart Surgery Database (CHSD)
was queried to identify neonates (<30 days) who underwent an index cardiac operation
from January 1, 2010, to December 31,2013, at North American centers. The patient’s
fundamental diagnosis, defined by the CHSD as the most complex cardiac anomaly

or condition, was used to identify 11 diagnostic groups. This study aims to examine the
prevalence and distribution of NC/GA/S across specific diagnostic groups among neonates
undergoing cardiac surgery.

Results: The cohort included 15,376 index neonatal operations from 112 centers. Table 1
shows diagnostic groups with prevalence of any NC/GA/S abnormality. Overall 18.8%
(2,894/15,376) of neonatal operations were performed on patients with NC/GA/S. As
expected, patients with single ventricle/heterotaxy, atrioventricular septal defect, and
conotruncal anomalies have a high prevalence of NC/GA/S abnormalities. However, some
groups, such as coarctation of the aorta, have a higher prevalence of NC/GA/S than what
is generally presumed. Transposition of the great arteries has a much lower prevalence than
the other diagnostic groups. Neonates with non-hypoplastic left heart syndrome (HLHS)
single ventricles have more abnormalities when compared with HLHS. The most commonly
identified NC/GA/S included heterotaxy (3.9%), DiGeorge/22q11 deletion (3.6%), Down
syndrome/trisomy 21 (2.1%), intestinal malrotation (1.4%), and Turner syndrome/45XO
(1.2%).

Conclusions: In this large, multicenter study, the prevalence of NC/GA/S in neonates
undergoing cardiac surgery varies widely (4%-100%) across CHD diagnostic groups. The
large variation in prevalence makes this information very important for patient counseling,
recommendations for screening for anomalies and genetic disorders, and perioperative
management.
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9:00 Am

BREAK—YVisit Exhibits and Scientific Posters
Complimentary coffee available in the Exhibit Hall

9:40 Am Exhibit Halls 2-3
Introduction of the President
Joseph E. Bavaria, Philadelphia, PA

COMMERCIAL RELATIONSHIPS ]. E. Bavaria: Research Grant, Edwards Lifesciences Corporation, Medtronic, Inc, COOK
Medical, Boston Scientific, W. L. Gore & Associates, St Jude Medical

9:50 Am Exhibit Halls 2-3
Presidential Address: Innovation for Life
Mark S. Allen, Rochester, MIN

COMMERCIAL RELATIONSHIPS M. S. Allen: Nonremunerative Position of Influence, Joint Council on Thoracic Surgery
Education

10:50 Am - 11:30 Am

BREAK—Visit Exhibits and Scientific Posters
Complimentary coffee available in the Exhibit Hall
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11:30 am - 12:30 Pm Room 120D
Adult Cardiac Session: Arrhythmia

Moderators: Richard Lee, St Louis, MO, and Jonathan M. Philpott, Norfolk, VA

Unless otherwise noted in this 4bstract Book or by the speakers, speakers have no commercial
relationships to disclose and will be presenting information only on devices, products, or
drugs that are FDA-approved for the purposes they are discussing.

Presenting authors are listed in bold.

The physician competencies addressed in this session are patient care and procedural skills and medical
knowledge. These physician competencies will be addressed through a series of individual lectures and
a brief question-and-answer session after each topic.

11:30 Am Room 120D
Left-Sided Surgical Ablation for Patients With Atrial Fibrillation Undergoing
Concomitant Cardiac Surgery

N.Ad, S. Holmes, D. Lamont, D. Shuman

Inova Heart and Vascular Institute, Falls Church, VA

COMMERCIAL RELATIONSHIPS N. Ad: Consultant/Advisory Board, AtriCure, Medtronic, Inc; Ownership Interest, Left Atrial
Appendage Occlusion, LLC; Speakers Bureau/Honoraria, AtriCure, Medtronic, Inc

Purpose: There is growing evidence that surgical ablation for atrial fibrillation (AF) confined
to the left atrium (LA) can be effective, especially with short AF duration and smaller LA.
The purpose of this study was to examine predictors for failure in this interesting group of
patients during 2 years after surgery.

Methods: Of 914 patients who underwent surgical ablation (2005-2015), 115 had ablation
confined to the LA. Rhythm status was defined per Heart Rhythm Society guidelines

as sinus rhythm (SR) off class I/III antiarrhythmic drugs (AAD). Multivariate analyses
examined predictors for SR oft AAD (n=101). Predictors for failure were stratified as age
275, LA size 25 cm, AF duration 25 years, and non-PAF type for further descriptive analyses.

Results: Mean age was 69.8 years + 10.3 years, mean EuroSCORE II was 4.7% =+ 4.3%,

mean LA size was 4.5 cm £ 1.1 cm, median (IQR) AF duration was 5 (0.4-27) months,
24% female, 57% had coronary artery bypass grafting surgery, 37% had aortic valve, and 27%
had mitral valve surgery. Return to SR off AAD at 6/12/24 months was 79% (67/85), 85%
(67/79), and 74% (49/66). The only independent predictor for SR off AAD at 6 months was
smaller LA size (OR = 0.43, P=.04). Each 1-cm increase in LA size reduced odds for SR off
AAD by 57%. Return to SR oft AAD at 6/12/24 months was respectively 92%/83%/86% for
patients with no traditional predictors for failure (n=14), 81%/88%/77% for those with one
predictor (n=49), and 71%/81%/68% for those with 22 predictors (n=38). In pulmonary vein
isolation only, SR off AAD for large LA or long AF duration vs neither was 64% vs 85% at

6 months (P =.19) and 75% vs 88% at 12 months (P =.32).

Conclusions: This study demonstrated that limited LA ablation in patients with shorter AF
duration and smaller LA resulted in acceptable success rates. However, a significant reduction
in success was demonstrated in patients who had traditional predictors for failure, suggesting
that a full Cox-Maze lesion set should be applied to achieve better outcomes.
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Adult Cardiac Session: Arrhythmia— Continued

11:45 am Room 120D

Biatrial or Left Atrial Lesion Set for Ablation During Mitral Surgery: Risks and Benefits
A. Churyla’, R M. McCarthy’, J. Kruse', A. Andrei’, S. C. Malaisrie’, Z. Li', H. Russell', R.
Passman’

! Northwestern Memorial Hospital, Chicago, IL, ’Northwestern University/Northwestern
Memorial Hospital, Chicago, IL, *Northwestern University, Chicago, IL

COMMERCIAL RELATIONSHIPS  S. C. Malaisrie: Consultant/Advisory Board, Edwards Lifesciences Corporation, Baxter;
Nonremunerative Position of Influence, ABIOMED; Speakers Bureau/Honoraria, Bolton Medical, Inc; P. M. McCarthy:
Consultant/Advisory Board, Edwards Lifesciences Corporation, Abbott Vascular; Ownership Interest, Edwards Lifesciences
Corporation; R. Passman: Speakers Bureau/Honoraria, Medtronic, Inc; H. Russell: Speakers Bureau/Honoraria, Edwards
Lifesciences Corporation

Purpose: A recent randomized trial in mitral valve (MV') surgery patients questioned the
need to create biatrial lesions for atrial fibrillation (AF) ablation during MV surgery, as have
prior reports. We hypothesized there would be equivalent results in MV surgery patients
receiving biatrial (BA) compared to left atrial (LA) lesions.

Methods: 2,137 patients had MV + other surgeries from 2004 through 2014 in a single center.
Of these, 838 (39%) had preoperative AF, and, of these, 724 (86%) had AF ablation surgery.
Of these, 257 patients had BA and 359 had LA lesions. No AF surgery was performed at the
surgeon’s discretion in those with remote isolated AF thought to be unrelated to MV disease,
or those judged to be futile (eg, calcified LA with decades of AF). Propensity score matching
of BA and LA lesions was performed due to baseline differences.

Results: Several baseline differences were corrected after propensity score matching

34 characteristics (Table 1). Unmatched results indicated more pacemaker use in BA
patients (34/257,13% vs 24/359, 7%; P = .006). After propensity score matching, there
were no statistically significant differences in perioperative outcomes, freedom from

AF off antiarrhythmics (71/92, 77% vs 67/100, 67%; P = .12), Coumadin use (71/135,
53% vs 74/133,56%; P = .62), or annualized cerebrovascular accident rate. Subsequent
radiofrequency ablation was performed more commonly after BA (11% vs 4.7%; P = .015)
and recurrent AF arose from the mitral isthmus predominantly. There were no failures
mapped to the right atrial appendage (RAA) and there was one pro-arrhythmic area after
superior vena cava (SVC) ablation.

Conclusions: Perioperative outcomes of BA and LA lesions are similar. Over time, we
abandoned SVC and RAA lesions without failure mapped to these locations. LA lesions
were modestly, not statistically, less effective at AF ablation and are an acceptable alternative
to more complex lesions.
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Table 1 Unmatched Propensity
Score Matched
Variable BA (N=257) | LA(N=359) | P | BAvsLA pairs
(N=147)

Age, years 69 + 11 68 + 11 0.29 | 68vs68 p=0.81

AF duration in years, median 4.0 (1.0,10.5) | 1.0 (0.5,5.0) | <.00 3vs2 p=0.23
(Q1,Q3) 1

LA size, cm 4.8 4.6 0.03 | 47vs 49 p=0.12
9

Tricuspid Valve Surgery 158 (61%) 92 (24%) <.00 69% vs 67%

1 p=0.82

Persistent/Longstanding 171 (67%) 136 (38%) <.00 57% vs 58%

Persistent 1 p=0.78

Pacemaker pre-discharge 34 (13%) 24 (7%) 0.00 12% vs 10%

6 p=0.57

30 day Mortality 7 (3%) 7 (2%) 0.53 3% vs 3%

p=1.00

Freedom from AF off 115/166 163,220 0.30 77% : 67%

antiarrhythmics (69%) (74%) p=0.12

Coumadin at last follow up 128/236 165,320 0.53 53% vs 56%

(54%) (52%) p=0.61

‘Stroke Rate per i'(-]nlj"erson/year 0.11 0.11 091 0.08 vs 0.07

p=1.00
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Adult Cardiac Session: Arrhythmia— Continued

12:00 Pm Room 120D

Atrial Fibrillation Ablation Does Not Increase Operative Risk When Added to Coronary
Artery Bypass Grafting and Aortic Valve Replacement

T. Al-Atassi, D. Kimmaliardjuk, C. Dagenais, B. Lam, M. Bourke, . D. Rubens

University of Ottawa Heart Institute, Canada

Purpose: Previous studies assessing outcomes after surgical atrial fibrillation (AF) ablation as
a concomitant procedure failed to utilize a control cohort of patients with AF who do not
undergo ablation during surgery. This study evaluates the safety and efficacy of concomitant
AF ablation in patients with AF undergoing coronary artery bypass grafting (CABG)
surgery and/or aortic valve replacement (AVR).

Methods: This is a single-center retrospective study of prospectively collected data. All patients
with AF presenting for CABG, AVR, or combined CABG and AVR between 2009 and
2013 were included. These patients were divided into a group that underwent concomitant
AF ablation (intervention group) and a group that did not (control group). Preoperative,
operative, and postoperative data were obtained on all patients. Follow-up data were obtained
using telephone interviews with patients or their physicians. The data were 100% complete
with a median follow-up time of 30 months.

Results: A total of 375 patients with AF presented for isolated CABG (44%), isolated AVR
(27%), or combined CABG and AVR (29%). The intervention (129 patients) and control
(246 patients) groups had similar baseline and operative characteristics. The intervention
group had significantly longer surgery, cardiopulmonary bypass, and cross clamp times,
adding a mean of 32 + 5,31 + 3, and 22 + 3 minutes, respectively. The intervention vs

control groups had similar unadjusted rates of hospital mortality (4.7% vs 5.3%, P =.791),
stroke (3.1% vs 3.3%, P = .937), and reopening (4.7% vs 6.9%, P = .463). The intensive care
and hospital length of stays were similar. The intervention group had significantly lower
postoperative AF (27% vs 78%, P < .0001). Adjusted operative mortality was not significantly
different, but the intervention group had significantly lower odds of postoperative AF (OR
0.07; P < .001). Patients undergoing concomitant AF ablation had greater freedom from AF
recurrence (P < .001) and a non-significant decrease in long-term anticoagulation (P = .074).
‘There were no differences in long-term or stroke-free survival.

Conclusions: To date, this represents the largest contemporary data demonstrating that
patients undergoing isolated CABG, AVR, or combined CABG/AVR with a history of AF
can undergo concomitant AF ablation without increased surgical risk. Moreover, surgical AF
ablation in this patient population is effective at reducing postoperative AF burden.

12:15pm Room 120D
Panel Discussion: Optimal Lesion Set for Atrial Fibrillation
A. Marc Gillinov, Cleveland, OH

COMMERCIAL RELATIONSHIPS  A. M. Gillinov: Consultant/Advisory Board, On-X Life Technologies, Inc, Edwards
Lifesciences Corporation, Tendyne Holdings, Inc, Abbott Laboratories; Ownership Interest, ClearFlow, Inc; Speakers Bureau/

Honoraria, AtriCure, Inc, Medtronic, Inc, St Jude Medical
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11:30 Am - 12:30 Pm Room 126ABC

Basic Science Research: Adult Cardiac
Moderators: T" Brett Reece, Aurora, CO, and Y. Joseph Woo, Stanford, CA

COMMERCIAL RELATIONSHIPS 'T. B. Reece: Research Grant, Bard, Inc, Bolton Medical, Inc
Unless otherwise noted in this 4bstract Book or by the speakers, speakers have no commercial

relationships to disclose and will be presenting information only on devices, products, or

drugs that are FDA-approved for the purposes they are discussing.
Presenting authors are listed in bold.

The physician competencies addressed in this session are patient care and procedural skills and medical
knowledge. These physician competencies will be addressed through a series of individual lectures and
a brief question-and-answer session after each topic.

11:30 Am Room 126ABC

Biodegradable Cardiac Patch Seeded With Human-Induced Pluripotent Stem Cell-
Derived Cardiomyocytes Promoted the Regeneration of Host Cardiomyocytes

T Sugiura’, 1. Y7, §. Tard', N. Hibino’, C. K. Breuer', T" Shinoka'

! Nationwide Children’s Hospital, Columbus, OH, *The Johns Hopkins Hospital, Baltimore, MD

COMMERCIAL RELATIONSHIPS C. K. Breuer: Consultant/Advisory Board, COOK Medical; Ownership Interest, Pall
Corporation, Yale University, Nationwide Children’s Hospital; Research Grant, Pall Corporation, GUNZE LIMITED; T.
Shinoka: Research Grant, GUNZE LIMITED

Purpose: The purpose of the present study was to evaluate the feasibility of seeding terminally
differentiated human-induced pluripotent stem cell-derived cardiomyocytes (hiPS-CM)
onto a biodegradable cardiac patch composed of polyglycolic acid and e-caprolactone/L-
lactide (PGA-PLCL) for the repair of pediatric right ventricular outflow tract (RVOT)

anomalies.

Methods: The hiPS-CMs were cultured on a biodegradable patch (6.0 mm diameter)
composed of PGA-PLCL at a density of 2.0 x 10° cells for 1 week. Male athymic rats were
divided randomly into two groups of 10 animals each: a hiPS-CM seeded group and an
unseeded group. After culture, the cardiac patch was implanted to repair a 2 mm diameter
defect created in the RVOT wall. Hearts were explanted at 4 (n=2), 8 (n=2), and 16 (n=6)
weeks after patch implantation.

Results: Over the course of 16 weeks, the PGA-PLCL patch gradually degraded and
remodeled into vascularized collagenous tissue in both the seeded and unseeded groups.
Seeded patch explants did not stain positive for a-actinin at the 4-week time point,
suggesting that the cultured hiPS-CMs evacuated the patch in the early phase of tissue
remodeling. However, after 16 weeks implantation, the area fraction of positively stained
a-actinin cells was significantly higher in the seeded group than in the unseeded group
(6.1% * 2.8% and 0.95% + 0.50%, respectively, P = .004), suggesting cell seeding promoted
regenerative proliferation of host cardiomyocytes. Echocardiography showed no significant
dilatation or stenosis of the RVOT in either group.

Conclusions: In conclusion, seeded hiPS-CMs were not present in the patch after 4 weeks.
However, we surmise that they influenced the regeneration of host cardiomyocytes via a
paracrine mechanism. Bioengineered hiPS-CM seeded PGA-PLCL cardiac patches warrant
further investigation for use in the repair of RVOT anomalies in congenital heart disease.
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Basic Science Research: Adult Cardiac — Continued

11:40 Am Room 126ABC

The Impact of Mechanical Properties on Wall Stress in Failed Pulmonary Autografts
Y. Xuan', A. D. Wisneski', A. Mookhoek?, P H. Schoof’, . Takkenberg®, L. G, E. E. Tseng’
"University of California, San Francisco Medical Center and San Francisco VA Medical Center,
’Eramus University Medical Center, Rotterdam, The Netherlands, *University Medical Center
Utrecht, The Netherlands, *San Francisco VA Medical Center, CA

COMMERCIAL RELATIONSHIPS E. E.Tseng: Research Grant, National Institutes of Health, University of California;
Ownership Interest, ReValve Med

Purpose: Failed autografts requiring reoperation exhibit remodeling with changes in material
properties. We previously investigated autograft biomechanics immediately after Ross
procedure prior to remodeling. Our objective in this study was to determine impact of
changes in autograft material properties on wall stress in failed autografts explanted during
reoperation after Ross procedure.

Methods: We previously created a normal human pulmonary autograft model using
micro-computed tomography images for zero-pressure geometry. Failed autograft tissues
were obtained from patients requiring reoperation after Ross procedure. In this study, we
incorporated patient-specific zero-pressure wall thickness and material properties from failed
autografts to develop failed autograft models. An Ogden hyper-elastic model was used to
describe failed autograft mechanical properties for adult Ross patients. Autograft dilatation
and wall stress distribution were determined at systemic pressures using finite element

analyses in LS-DYNA.

Results: The average diameters of failed autografts were 38.98 mm * 6.99 mm at systemic
pressure. Distensibility, the average change in diameter from diastole to systole, was 2.26 mm
(5.88%) for sinuses and 2.47 mm (6.64%) for sinotubular junction. Throughout the cardiac
cycle, maximum Von Mises wall stresses occurred at systole. Average maximal wall stresses
were 87.77 kPa + 41.57 kPa and 149.75 kPa + 88.83 kPa, respectively, in diastole and systole,
in the sinuses and were 114.11 kPa + 58.95 kPa and 197.14 kPa + 127.34 kPa, respectively,

in sinotubular junction (Figure). Both wall thickness and compliance at low strain inversely
were related to maximum stress, while compliance directly correlated with autograft diameter.

Conclusions: We examined the impact of failed autograft material properties and wall
thickness on wall stress. Increased compliance resulted in decreased maximum wall stress
and increased dilatation at low strain while the effect of wall thickness was less dominant.
Understanding remodeling in autografts will be valuable to assess patient-specific risk of
autograft dilatation.
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Figure 1. Maximal wall stress in sinuses and sinotubular junction from 7 failed and
onenormal pulmonary autografts.
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Basic Science Research: Adult Cardiac — Continued

11:50 Am Room 126ABC

Modeling Aortic Valve Insufficiency and Aortic Valve Repair: Applications From Bench
to the Operating Room

H. D.Toeg, M. Chamberland, R. Jafar, T. Al-Atassi, M. Labrosse, B. Sohmer, M. Boodhwani
University of Ottawa Heart Institute, Canada

Purpose: Aortic valve repair (AVr) has become an attractive alternative for the correction of
aortic insufficiency (A) as compared to aortic valve replacement. The objective of this study
was to measure and compare hemodynamic and echocardiographic properties in a novel,

ex vivo model of severe acute Al due to cusp pathology followed by valve repair.

Methods: Porcine aortic roots with intact aortic valves were placed in a left heart simulator
mounted with a high-speed camera for baseline hemodynamic assessment. Each porcine root
underwent three separate evaluations: 1) a baseline “control” assessment, 2) an Al “lesion”
assessment, and 3) AVr “treatment” assessment. Two models of Al followed by respective AVr
were studied. All cusp replacements were performed with a pericardial patch. Hemodynamic
and echocardiographic data were expressed as medians with interquartile ranges. Finite
element modeling (FEM) was performed in both models to understand stress characteristics.

Results: The cusp perforation model (model 1) demonstrated a significant increase in the
regurgitant fraction after Al was created (control = 5.2% [5,5.6] vs Al = 50.1% [49, 53];

P =.04) and returned to baseline “control” levels after AVr (AVr = 11.7% [7.1,11.8]; P=.14).
As compared to the respective controls, the Al assessment also demonstrated reductions in
cardiac output by 39% (P = .04), valve opening velocity (P = .04), valve closing velocity
(P=.07), slow closing velocity (P = .04), and a significant increase in left ventricular work by
146% (P = .04).The cusp excision and repair model (model 2) demonstrated similar results
to model 1. Table demonstrates no significant differences in all measured parameters when
comparing model 1 vs model 2 after valve repair. Figure 1 summarizes the findings with
FEM and leaflet stresses.

Conclusions: We successfully simulated acute Al (RF >50%) and repair in an ex vivo left heart
simulator along with 3-dimensional echocardiography (Table). Despite different mechanisms
of Al and repair, the final combined leaflet stresses after valve repair were similar (+24%),
implicating that residual leaflet stress may account for AVr failure.
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Figure 1: Summary of FEM stress changes in both models from baseline/control
after inducing Al and AVr. Blue bars represent combined leaflet stresses.
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Table 1: Hemodynamic parameters after aortic valve repair comparing both
model 1 (cusp perforation) and model 2 (cusp excision and replacement).

Regurgl Coap Regurgl G Left Ventricular | Opening | Closing | Slow Closing
fraction (%) surface Orifice Area | orifice area Work (J) Velocity Velocity Velocity
area (em?) (mm?) (cm?) (emy/s) (em/s) (emy/s)
Model 1 117 135 01 697 1219 139 53 41
(B.13.6) (131,1.95) (0.0.01) (5.41.7.78) (1173.1321) (84.149) (45.60) (26, 44)
Model 2 104 159 0 7.16 1143 B3 49 56
(97.109) {126159) (0,0.1) (6639) (1086.1143) [52125) 4565) (1893)
p-value 0.92 0.75 'J:l 0.75 0.09 0.21 0.67 0.92
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Basic Science Research: Adult Cardiac — Continued

12:00 pm Room 126ABC
Accelerated In Situ Constructive Myocardial Remodeling Process of an Extracellular
Matrix Cardiac Patch With Sustained Direct Delivery of a Growth Factor

T. Ota’, A. Tanaka', K. Kawaji', A. Patel', Y. Tabata®, M. P Gupta'
"The Uniwversity of Chicago, IL, *Kyoto University, Japan
COMMERCIAL RELATIONSHIPS  A. Patel: Consultant/Advisory Board, Koninklijke Philips N.V.

Purpose: A unique controlled-release mechanism that provides sustained direct delivery of

a basic fibroblast growth factor (bFGF) was incorporated with a tissue-engineered cardiac
patch and assessed for whether it expedites the process of in situ myocardial regeneration in a
porcine preparation.

Methods: A sustained delivery system of bFGF was embedded in an extracellular matrix
(ECM) patch derived from porcine small intestine submucosa. The bEGF incorporated
patch was surgically implanted into the porcine right ventricle (Group B, n=5). Untreated
ECM (Group U, n=5) served as control. Cardiovascular magnetic resonance was performed
after 60 days to evaluate extent of fibrosis/edema with extracellular volume (ECV) fraction,
regional contractility with peak longitudinal strain, and tissue perfusion with relative
maximum upslope. Extracted tissues were further analyzed with immunohistochemistry and

qRT-PCR.

Results: Tissue perfusion was significantly improved in Group B compared to Group U
(relative maximum upslope: Group B = 13.7 + 1.1, Group U = 10.8 + 1.3, P=.006), which
was also confirmed by a significantly greater degree of vasculogenesis determined by capillary
density analysis (Group B = 19.5 + 6.2/mm?, Group U = 12.7 + 2.5/mm’, P < .001). Group

B had relatively greater regional contractility compared to Groups U (peak strain: Group

B =-16.6 + 1.8, Group U= -14.7 + 1.2, P=.087). ECV in the two groups did not differ
(Group B = 45% = 7%, Group U = 54% + 10%, P = .126). Histology in Group B showed
homogenous distribution of repopulated host cells including those positive totropomyosin
and o-sarcomeric actinin, which implied the presence of maturing cardiomyocytes, while the
cell distribution of Group U was scattered and limited to the area around the ECM patch.
gRT-PCR demonstrated that the expressions of B-myosin heavy chain, a marker for the
early developmental stage of cardiomyocyte, were significantly positive in Group B (P =.006)
compared to Group U.

Conclusions: The study showed that the reparative pathways of both patches were similar;
however, the histological and functional remodeling process was in a more matured phase in
the bFGF incorporated patch. The bFGF sustained direct delivery system might contribute
to accelerating in situ myocardial regeneration in the ECM patch.
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12:10 pm Room 126ABC

Alternative Therapeutic Strategy for Aortic Aneurysm Using Mesenchymal Stem Cell-
Derived Exosomes

M. Kozakai, A. Usui, Y. Narita, H. Oshima, H. Ito, M. Mutsuga, T. Abe, Y. Araki, K. Fujimoto, S.
Terazawa, A. Yamawaki-Ogata

Nagoya University Graduate School of Medicine, Japan

Purpose: We have reported that intravenous injection of bone marrow-derived mesenchymal
stem cells (MSCs) reduces the incidence of aortic aneurysm (AA). Recently, several studies
have demonstrated that MSC-derived exosomes have anti-inflammatory properties like

MSC:s. Thus, we verified the effects of MSC-derived exosomes for treatment of AA.

Methods: The exosomes were collected by ultracentrifugation and characterized by flow
cytometry. In vitro, activated macrophages or aortic smooth muscle cells (SMCs) were
incubated with or without exosomes and quantitative RT-PCR was performed to
investigate expression of an AA-related gene. In vivo, the AA-induced mice (angiotensin
1T administrated apolipoprotein E knockout mice, control group, n=10) were intravenously
injected with exosomes (n=5, exosome group) or saline as a control (n=5, saline group).
Two weeks later, the mice were sacrificed and evaluated for the maximum aortic diameter,
incidence of AA, and MMP enzymatic activities.

Results: The exosomes had the specific surface markers CD9 and CD81. In vitro, the gene
expressions of IL-1p (exosome group 0.3 vs control group 3.1, P < .05), TNF-a. (0.2 vs 0.6,
P<.05), MMP-2 (1.1 vs 1.9, P < .05),and MMP-9 (1.3 vs 2.1, P < .05) of the macrophages
with exosomes were significantly decreased. The gene expression of TIMP-2 (1.3 vs 0.8,

P <.005) of SMCs with exosomes was significantly increased. In vivo, the aortic diameter
was significantly smaller in the exosome group than in the saline group (1.1 mm vs 2.9 mm,
P < .01). The incidence of AA was decreased in the exosome group compared with the saline
group. Pro- and active-MMP-9 activities were significantly decreased in the exosome group
compared with the saline group (pro-MMP-9: 0.46 vs 0.99, P < .05, active-MMP-9: 0.24 vs
0.84, P< .05).

Conclusions: These results suggest that exosomes from MSCs might be a novel alternative
therapeutic tool for treatment of AA. Further investigation is needed to identify the optimal
injection dose, frequency, and timing of exosome administration to achieve a sustained effect.
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Basic Science Research: Adult Cardiac — Continued

12:20 Pm Room 126ABC
Novel Tissue-Engineered Vascular Graft With Highly Porous Sponge-Type Scaffold as a
Small-Diameter Arterial Graft

T. Sugiura’, S. Tara', H. Nakayama®, H. Kurobe’, T. Yi', Y. Lee', N. Hibino’, C. K. Breuer', T!
Shinoka!

Nationwide Children’s Hospital, Columbus, OH, > Gunze Limited, Kyoto, Japan, >Tokushima
Uniwversity, Chiba-Nishi General Hospital, Japan, *The Johns Hopkins Hospital, Baltimore, MD

COMMERCIAL RELATIONSHIPS C. K. Breuer: Consultant/Advisory Board, COOK Medical; Research Grant, Pall Corporation,
GUNZE LIMITED; Ownership Interest, Pall Corporation, Yale University, Nationwide Children’s Hospital; T. Shinoka:
Research Grant, GUNZE LIMITED

Purpose: Current commercialized small-diameter arterial grafts have not shown clinical
effectiveness due to their poor patency rates. The purpose of the present study was to evaluate
the feasibility of a novel tissue-engineered vascular graft (TEVG), with a highly porous
sponge-type scaffold, as a small-diameter arterial conduit.

Methods: The TEVGs were constructed by a 50:50 poly (I-lactic-co-g-caprolactone)
copolymer (PLCL) scaffold reinforced by a poly (I-lactic acid) (PLA) nano-fiber. The pore
size of the PLCL scaffold was adjusted to a small size (12.8 pm + 1.85 pm) or a large size
(28.5 pm * 5.25 pm). We compared the difference in cellular infiltration followed by tissue
remodeling between the groups. The TEVGs were implanted in 8-10-week-old female mice
(n=15 in each group) as infrarenal aortic interposition conduits. Animals were followed for
8 weeks and sacrificed to evaluate neotissue formation.

Results: All mice in the small pore group survived without any complications. In the large
pore group, one mouse died of undetermined causes and acute thrombosis occurred in

two mice. No aneurysmal change or graft rupture was observed in either group. Histologic
assessment demonstrated favorable cell infiltration into scaffolds, neointimal formation

with endothelialization, smooth muscle cell proliferation, and elastin deposition in both
groups. No significant difference was observed between the groups. Immunohistochemical
characterization with anti-F4/80 antibody demonstrated that macrophage infiltration into
the TEVG occurred in both groups. Staining for M1 and M2, which are the two major
macrophage phenotypes, showed no significant difference between groups (iINOS, small pore
group: 1.45 + 0.32 x10°%/mm? vs large pore group: 1.35 + 0.22 x10%/mm?, P = .55; CD206,
small pore group: 1.17 + 0.42 x10%/mm? vs large pore group: 1.08 + 0.23 x10%/mm?, P = .68).

Conclusions: Our novel TEVG showed well-organized neointimal formation in the high-
pressure arterial circulation environment; whereas the large-pore-size scaffold did not
improve cellular infiltration and neotissue formation when compared to the small-pore-
size scaffold. Further study is warranted to evaluate long-term tissue remodeling and graft

feasibility.
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11:30 Am - 12:30 Pm Room 125AB
Basic Science Research: General Thoracic

Moderators: Jules Lin, Ann Arbor, M1, and Sunil Singhal, Philadelphia, PA

Unless otherwise noted in this 4bstract Book or by the speakers, speakers have no commercial
relationships to disclose and will be presenting information only on devices, products, or
drugs that are FDA-approved for the purposes they are discussing.

Presenting authors are listed in bold.

The physician competencies addressed in this session are patient care and procedural skills and medical
knowledge. These physician competencies will be addressed through a series of individual lectures and
a brief question-and-answer session after each topic.

11:30 Am Room 125AB

Bioengineering a Partial Tracheal Graft Using 3D-Printed Polymer, Extracellular
Matrix, and Mesenchymal Stem Cells

8. Rebmani', A. M. Al-Ayoubi®, M. Barsky', C. Forleiter', Z. N. Venitell?®, C. Sinclair”, R.
Lebovics’, F Bhora®

'Mount Sinai St Luke’s Hospital, New York, NY, > Mount Sinai Health System, New York, NY, *St
Luke’s-Roosevelt Hospital Center, New York, NY, *Mount Sinai Roosevelt Hospital, New York, NY,
SMount Sinai Roosevelt and Mount Sinai St Luke’s Hospitals, New York, NY

Purpose: Long-segment tracheal stenosis is a devastating condition for which a satisfactory
cure is not currently available. The purpose of this study was to design, customize, and create
a bioengineered tracheal graft that would repair a partial tracheal defect in a large animal
model.

Methods: Three-dimensional images of porcine trachea were obtained using neck computed
tomography images. Tracheal rings were designed in computer-aided design software
according to the dimensions of the porcine trachea. The customized rings were 3D-printed
using a fused-deposition modeling printer. The rings were fabricated using biodegradable
polycaprolactone (PCL) polymer. Subsequently, the rings were attached to an extracellular
matrix (ECM) membrane and seeded with human mesenchymal stem cells (MSC). The
bioengineered graft was implanted in 4-week-old female Yorkshire pigs. Bronchoscopy was
performed to monitor graft integration and airway patency.

Results: The bioengineered graft was successfully implanted in seven female pigs to repair an
anterior tracheal defect (~40% tracheal length). The animals were divided into two groups:
Group I (ECM+PCL) and Group II (ECM+PCL+MSCs). Bronchoscopy at 1 month
post-implantation showed graft healing and integration with minimal granulation tissue in
all animals. Both groups showed complete mucosal coverage on the luminal aspect. Group

I animals, however, showed mild to moderate stenosis (Figure A), while grafts in Group 1I
animals showed minimal stenosis (Figure B).

Conclusions: The bioengineered tracheal graft consisting of 3D-printed PCL rings, ECM
membrane, and MSCs successfully can repair long-segment anterior tracheal defects and
maintain short-term airway patency. Further experiments are ongoing to ascertain long-term
patency, chondrogenesis, and epithelialization of the implanted graft.
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Bronchoscopy images one month post-implantation
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Basic Science Research: General Thoracic — Continued

11:45 am Room 125AB
Asbestos Mediates Epigenetic Repression of RASSF1A in Normal Human Mesothelial
Cells

D. Straughan’, 8. X7, E. Reardort, 8. C. Azoury', M. Zhang®, J. Hong?, R. Ripley’, D. .
Schrump’

National Cancer Institute, Bethesda, MD, ’National Institutes of Health, Bethesda, MDD, > Center
for Cancer Research, National Cancer Institute, Bethesda, MD

Purpose: Whereas asbestos burden has been linked to cytogenetic alterations in malignant
pleural mesothelioma (MPM), the timing and mechanisms of epigenetic aberrations during
initiation and progression of MPM have not been fully delineated. In the present study, an in
vitro model was utilized to characterize early epigenetic events contributing to MPM.

Methods: Normal human mesothelial cells (LP9 and LP3) and six human pleural
mesothelioma cell lines were cultured in normal media with or without crocidolite asbestos
fibers (1 pg/cm? or 2 pg/cm?) for up to 10 days. Messenger RNA and protein levels were
assessed with quantitative reverse transcription polymerase chain reaction (PCR) and
immunoblot techniques, respectively. Methylation-specific PCR, pyrosequencing, and
chromatin immunoprecipitation techniques were used to correlate changes in gene expression
with epigenetic alterations in the respective promoters.

Results: The tumor suppressor gene RASSF1A was markedly downregulated in MPM
lines compared to normal mesothelial cells (P =.0003); this phenomenon coincided with
significantly increased DNA methyltransferase levels (P =.0001) and hypermethylation

of the RASSF1A promoter. The DNA demethylating agent, 5-aza-2'deoxycytidine

(DAC; 0-500nM x 72h) mediated dose-dependent derepression of RASSF1A in MPM
cells. Asbestos mediated time- and dose-dependent repression of RASSF1A in normal
mesothelial cells; this phenomenon coincided with DNA hypermethylation, as well as
increased occupancy of the de-novo methyltransferase DNMT3b, but not the maintenance
methyltransferase, DNMT1, and decreased H3K9Me?2 levels (histone activation mark)
within the RASSF1A promoter region.

Conclusions: Asbestos mediates rapid epigenetic repression of RASSF1A in normal human
mesothelial cells via DNA methylation. This in vitro model may prove useful for delineating
additional epigenetic mechanisms contributing to MPM and the identification of novel
targets for treatment of these neoplasms.
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12:00 Pm Room 125AB
Role of Stress Proteins in the Carcinogenesis and Maintenance of Esophageal
Adenocarcinoma

K. D. Hazel, S. O. Kalatardi, A. Sjoberg, M. J. Weyant, D. A. Fullerton, X. Meng

University of Colorado School of Medicine, Aurora

Purpose: Heat-shock proteins (HSPs) are highly conserved proteins, induced in response to
stressful stimuli, including contributors to esophageal adenocarcinoma (EAC). HSPs evolved
to protect against potentially lethal stimuli and are central to survival. We hypothesized

that multiple HSPs are upregulated in EACs and are mediators of cell proliferation and
metastasis.

Methods: Baseline levels of HSPs were analyzed using immunoblotting in one immortalized
esophageal mucosal cell line (HET-1A) and two EAC cell lines (OE33 and FLO-1).
Immunoblotting also was utilized to determine HSP levels in HET-1A cells treated for 30
minutes with deoxycholic acid (DCA) at concentrations of 25 pM and at acidic pH.

Results: Increased baseline HSP levels are seen in esophageal adenocarcinoma cell lines
especially with HSP27 and pHSP27 (P < .05). These HSPs also are significantly upregulated
in HET-1A cells in response to 25 pM DCA at pH4 (P < .028), as seen in Figure 1.

Conclusions: There is increased expression of specific HSPs in EAC cell lines at baseline and
in normal esophageal cell lines in response to in vitro reflux conditions. HSPs are a potential
therapeutic target for EAC, and investigation into their role in proliferation, metastasis, and
survival is needed.

Heat Shock Protein Expression after Bile Acid Baseline Heat Shock Protein Expressionin
Treatment in HET1A Cells  phsp2? Esophageal Cells mphsp2?
O hsp2? M Ohsp2? =
e . (=]
é 15 L r E' 2 : . %
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pHT 23 uM DCA @ pH7 pHE 25 uM DCA @ pHa HET1A CEIE FLOL g
Cell Line =
—
pH5PZ7 — —_—— — pHSP27 —— ——— D
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Figure 1. Heat Shock Protein Exp ion with bile acid and at baseline, *P<0.05 vs d

control, N=5
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Basic Science Research: General Thoracic — Continued

12:15pm Room 125AB
Near-Infrared Intraoperative Molecular Imaging Localizes Metastases to the Lung
J.J. Keating', S. Nims', R. Judy', J. Jiang’, §. SinghalP’

"University of Pennsylvania, Philadelphia, ?Hospital of the University of Pennsylvania,
Philadelphia

Purpose: Pulmonary metastasectomy is widely accepted because it can prolong survival and
cure patients with various tumor types. However, intraoperative localization of pulmonary
metastases can be technically challenging. We proposed that intraoperative near-infrared
(NIR) molecular imaging can improve disease localization.

Methods: We inoculated 50 C57BL/6 mice with LLC flank tumors. Following flank tumor
growth, mice were injected via tail vein with indocyanine green (ICG) prior to surgery and
intraoperative imaging to detect pulmonary metastases. Based on these experiments, we
enrolled eight patients undergoing pulmonary metastasectomy into a pilot and feasibility
clinical trial. Each patient received intravenous ICG prior to surgery followed by wedge or
segmental resections. Samples were imaged on the back table using a NIR camera to confirm
disease presence and margins. All murine and human tumors and margins were confirmed

with pathology.

Results: Mice had an average of 4 + 2 metastatic tumors on both lungs with an average size
of 6.5 mm = 2.0 mm. 200/211 (95%) metastatic deposits were markedly fluorescent with a
mean tumor-to-background ratio (TBR) of 3.4 (IQR 3.1-4.1). The remaining tumors had a
TBR <1.5. Tumor size did not significantly affect fluorescence (P = .20). In the human study,
intraoperative imaging identified all 12 of the metastatic lesions confirmed with pathology.
The average size of the fluorescent tumors in largest dimension was 1.38 ¢cm + 1.01 cm, and
mean TBR was 3.2 (IQR 3.1-3.7). Pathology demonstrated melanoma (four), osteogenic
sarcoma (two), renal cell carcinoma (two), chondrosarcoma (two), leiomyosarcoma (one), and
germ cell tumor (one).

Conclusions: Systemic ICG localizes to subcentimeter tumor metastases to the lung. Future
research will improve depth of penetration into the lung parenchyma and allow for improved
in vivo tumor localization.
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11:30 AMm - 12:30 Pm Room 122ABC
Congenital Session: Adult Congenital

Moderators: James Jaggers, Aurora, CO, and Kirk R. Kanter, Atlanta, GA

Unless otherwise noted in this 4bstract Book or by the speakers, speakers have no commercial

relationships to disclose and will be presenting information only on devices, products, or
drugs that are FDA-approved for the purposes they are discussing.

Presenting authors are listed in bold.

The physician competencies addressed in this session are patient care and procedural skills and medical
knowledge. These physician competencies will be addressed through a series of individual lectures and
a brief question-and-answer session after each topic.

11:30 Am Room 122ABC

Contemporary Management of Aortic Coarctation in Adults: Mid-Term Results
P.Noly, V. Legris-Falardeau, I. Bouhout, R. Ibrahim, R. Cartier, N. Poirier, R Demers
Montreal Heart Institute, Canada

COMMERCIAL RELATIONSHIPS R.Ibrahim: Consultant/Advisory Board, St Jude Medical, W. L. Gore & Associates

Purpose: Despite improvements in endovascular techniques, the management of adult
patients with native aortic coarctation or late complications of coarctation repair remains
challenging. We aimed to assess perioperative and mid-term results of the management of
these patients using contemporary approaches.

Methods: From 2000 to 2014, 63 consecutive adults were treated for native aortic coarctation
or complications post-coarctation repair at the Montreal Heart Institute. Preoperative,
intraoperative, and mid-term clinical and imaging data were analyzed. Thirty-four patients
(549%) had native coarctation (NCoA), 14 patients (22%) had recurrent coarctation (RCoA),
and 15 patients (24%) had an aneurysmal complication (AnCoA). The mean age was 42.3
years + 1.7 years (range: 18-71); 25 patients (40%) underwent coarctation repair in childhood
and 45 patients (71%) had associated congenital heart lesions, mainly bicuspid aortic valves
(52.4%). Overall mean follow-up was 64.9 months + 5.4 months and was 95.2% complete.

Results: Overall, 51 patients (81%) underwent transcatheter approaches and 12 patients
(19%) underwent surgery. Thirty-three patients with NCoA (97.1%), and 13 patients with
RCoA (92.8%) underwent aortic balloon angioplasty. A covered stent was used in 81.8%
and 53.8% of the cases, respectively. Among the 15 patients with AnCoA, 10 patients

(67%) were treated surgically with resection of the aneurysm using circulatory arrest and
five patients (33%) underwent endovascular stent graft repair (TEVAR). No hospital deaths
or paraplegia were observed. Four patients (6%) died after a mean of 55.5 months + 18.3
months (range: 10-84) of a non-related cause (three in the RCoA and one in the AnCoA
group). Six patients (10%) needed a second intervention for aneurysmal complications (n=3)
and intrastent stenosis (n=3) after a median of 34.5 months (range: 7-138).

Conclusions: Management of aortic coarctation in the adult using transcatheter techniques
provides excellent early and mid-term results. Open surgery or endovascular repair remain
indicated for coarctation with complex anatomical features as well as for aneurysmal
complications.
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11:45 am Room 122ABC

One Hundred Percent Freedom From Reintervention at 10 Years With a Porcine Valved
Conduit for Right Ventricular Outflow Tract Reconstruction

H. Schubmehl, M. F. Swartz, G. M. Alfieris

University of Rochester, NY

Purpose: The optimal choice for right ventricular outflow tract (RVOT) reconstruction is
uncertain, with varying degrees of longevity associated with homograft and xenograft valves.
We hypothesized RVOT reconstruction with a porcine valved conduit would result in
superior freedom from valve dysfunction and reintervention.

Methods: All patients >16 years of age who received a Carpentier Edwards model 4300
porcine valved conduit were reviewed from 2000 to 2010. The most recent echocardiogram
was used to determine the peak gradient through the prosthesis, as well as the degree of
pulmonary insufficiency. Valve dysfunction was defined as greater than mild pulmonary
stenosis (peak gradient >40 mm Hg) and/or insufficiency. Freedom from valve dysfunction,
reintervention, and survival were determined using Kaplan-Meier analysis.

Results: One hundred patients underwent RVOT reconstruction using a porcine

valved conduit. Age at RVOT reconstruction was 27.7 years + 10.1 years, with the median
conduit size of 25 mm (range: 20-30) (Table). Ninety-nine patients had at least one prior
cardiac operation, and the majority had a fundamental diagnosis of tetralogy of Fallot.
With 100% follow-up at 6.5 years + 3.5 years, the peak gradient was 21.1 mm Hg + 10.5
mm Hg, and only one patient had greater than mild pulmonary valve insufficiency. Freedom
from valve dysfunction was 100% at 5 years and 92.8% at 10 years (Figure). Freedom from
valve reintervention was 100% at 10 years, where one patient required a reoperation for
endocarditis at 10.6 years. Survival was 99% at 5 years and 96.1% at 10 years.

Conclusions: RVOT reconstruction using the Carpentier Edwards valve conduit in patients
>16 years of age results in sustained freedom from reintervention at an intermediate-term

follow-up.
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Congenital Session: Adult Congenital — Continued
Abstract continued from previous page

Figure 1
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Table 1: Peri-operative Demographics for 100 Patients > 16 Years of
Age Requiring a Porcine Valved Conduit

Primary Diagnosis
Tetralogy of Fallot 78 % (78)
Transposition of the Great Arteries 8 % (8)
Truncus Arteriosus 8 % (8)
Pre-operative Pulmonary Valve
Dysfunction
Insufficiency 55% (55)
Stenosis 30 % (30)
Insufficiency and Stenosis 15% (15)
Porcine Valve Conduit Size
20 mm 1% (1)
22 mm 17% (17)
25 mm 47% (47)
30 mm 35% (35)
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12:00 Pm Room 122ABC
Adult Scimitar Syndrome Repair: Long-Term Results Using an Extracardiac Conduit

N. Carvalho Guerra’, M. Pernot’, M. Al-Yaman#®, G. Nesseris’, X. G. Rogues’, B. Kreitmanr’, F.
Rouberti

]Hopila/ Cardiologique Haut-Leveque, Bordeaux, France, ?Bordeaux Heart University Hospital,
France

Purpose: Scimitar syndrome is an anomalous venous drainage of the right lung to the

inferior vena cava (IVC), which may be corrected with different techniques. Repair using an
extracardiac conduit rarely has been utilized, but may be suitable in adult complex cases. We
assessed long-term outcomes of this technique in adults.

Methods: From January 2000 to June 2011, seven adults with Scimitar syndrome underwent
surgical correction by sternotomy, normothermic cardiopulmonary bypass, and aortic cross
clamping. In all patients, the scimitar vein drained the entire right lung venous return to the
IVC below the diaphragm. A ringed polytetrafluoroethylene conduit was used to connect the
scimitar vein to the left atrium, posterior to the IVC. Mean follow-up time was 9.1 years +
3.6 years. All patients received long-term antiplatelet drugs and were followed up in regular
outpatient appointments with transthoracic echocardiography. Two years postoperatively,
transesophageal echocardiography and brain magnetic resonance imaging (IMRI) were
performed systematically.

Results: Four patients (57%) were females. Mean age at surgery was 32 years (18-50).

All were symptomatic (three patients were in NYHA class 3, and four patients suffered
recurrent pneumonia), with significant left to right shunt (Qp/Qs >2) and without significant
pulmonary hypertension. Mean cardiopulmonary bypass and aortic cross clamp time

were 108.6 minutes + 27.5 minutes and 49.3 minutes * 13.4 minutes, respectively. Mean
conduit diameter was 14 mm (12-16). Four patients required additional closure of an atrial
septal defect. There were no early or late deaths. There were no reoperations. Postoperative
morbidity was inexistent. No evidence for subclinical stroke/embolization was found at
postoperative brain MRI. No thrombi on the prosthesis or in the left atria were detected at
the latest echocardiogram. Scimitar vein and conduit permeability, with a laminar flow from
the Scimitar vein to the left atrium, also were confirmed. At last follow-up, all patients were

in NYHA class I and free of symptoms.
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Conclusions: Scimitar syndrome correction with an extracardiac conduit easily and safely
can be performed in adults, with excellent long-term durability and without graft thrombi
or stenosis. This technique avoids deep hypothermic circulatory arrest and is an alternative
procedure of choice in adults, when scimitar vein anatomy is complex.
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12:15pPm Room 122ABC
Long-Term Outcome of Arterial Switch Operation Conversion After Failed Senning/
Mustard Procedure

T. Maeda, M. Nagashima, T. Hiramatsu, I’ Sakamoto, G. Matsumura, K. Agematsu, M. Okura, S.
Akiyama, S. Okugi, K. Yamazaki

Tokyo Women's Medical University, Japan

COMMERCIAL RELATIONSHIPS G. Matsumura: Research Grant, Gunze Limited

Purpose: Late complications after Senning/Mustard operation for transposition of the great
arteries (d-T'GA) include atrial arrhythmias, systemic right ventricular (RV) failure, and
baffle complications. We previously reported successful arterial switch operation (ASO)
conversion after failed Senning/Mustard operation. The purpose of this study was to evaluate
long-term outcomes after ASO conversion.

Methods: Between 1986 and 2006, nine patients with d-TGA underwent ASO conversion

at our institution. Indication for conversion was systemic RV failure in nine, baffle leakage

in one, and pulmonary venous channel stenosis in one. Six patients revealed supraventricular
tachycardia, and eight patients showed moderate or severe tricuspid valve regurgitation (TR),
preoperatively. All patients revealed NYHA classification grade ITI before conversion. Age

at conversion was 11.1 years + 9.9 years old. All but one had undergone pulmonary artery
banding (PAB) for left ventricular training before conversion, and the interval from initial
PAB to conversion was 3.6 months + 3.2 months.

Results: There was one early death (low output syndrome, 5 days), and one late death (sudden
death, 5 months later). Follow-up time was 16.5 years + 11.6 years. Actuarial survival rate
after conversion was 76.1% at both 10 and 20 years. Long-term survivors revealed good
NYHA classification (I: 6, II: 1) with less than mild TR. Cardiac catheterization revealed
significant improvement of right ventricular end-diastolic volume (243.2% =+ 124.6% —
117.7% = 28.1% of normal) and right ventricular ejection fraction (42.0% * 5.8% —

57.2% = 5.1%, P < .01). Left ventricular ejection fraction improved to 57.2% = 5.3%, although
it worsened temporarily after PAB. Brain natriuretic peptide was 40.6 pg/mL * 16.2 pg/mL
in the long-term period. However, three patients underwent new pacemaker implantation for
sick sinus syndrome (SSS), and one patient showed moderate neo-aortic valve regurgitation

(AR).

Conclusions: Long-term outcome of ASO conversion for patients who revealed systemic RV
failure after Senning/Mustard operation was excellent. However, careful observation for new-

onset SSS and AR is mandatory.
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11:30 AMm - 12:30 Pm Room 128AB
Critical Care
Moderators: Rakesh C. Arora, Winnipeg, Canada, and James M. Isbell, Charlottesville, VA

COMMERCIAL RELATIONSHIPS R.C. Arora: Research Grant, Pfizer Canada, Inc; J. M. Isbell: Ownership Interest,
LumaCyte, LLC

Unless otherwise noted in this 4bstract Book or by the speakers, speakers have no commercial
relationships to disclose and will be presenting information only on devices, products, or
drugs that are FDA-approved for the purposes they are discussing.

Presenting authors are listed in bold.

The physician competencies addressed in this session are patient care and procedural skills and medical
knowledge. These physician competencies will be addressed through a series of individual lectures and
a brief question-and-answer session after each topic.

11:30 Am Room 128AB

Clinical Significance of Spontaneous Echo Contrast on Extracorporeal Membrane
Oxygenation

8. Unai, M. Nguyen, D. Tanaka, N. Gorbachuk, H. Hirose, G. D. Marhefka, N. Cavarocchi
Thomas Jefferson University Hospital, Philadelphia, PA

Purpose: Spontancous echo contrast (SEC) is known to be a predisposition to
thromboembolism and cerebrovascular accident. The aim of this study was to investigate
the risk factor and the consequence of SEC in patients who were placed on venoarterial
extracorporeal membrane oxygenation (VA-ECMO) due to cardiogenic shock.

Methods: Between January 2011 and December 2014, 98 patients underwent insertion of
VA-ECMO due to cardiogenic shock in our institution. Transthoracic and transesophageal
echocardiograms were performed and interpreted by cardiologists. Patients were divided
into two groups based on the presence and absence of SEC. Clinical data, echocardiographic
parameters, and outcome were compared between the two groups.

Results: Of the 98 patients, 68.4% were male with an average age of 50.6 years + 14.9 years.
Twenty-two patients had SEC on echocardiogram. Patients in the SEC group had lower
ejection fraction (EF) (8.0 + 10.5 vs 29.3 + 26.5, P =.001), lower pulsatility index (defined by
[systolic BP — diastolic BP] / mean BP) while on ECMO (0.13 = 0.14 vs 0.26 + 0.21,
P=.008),and a lower rate of the aortic valve opening on every beat (20.7% vs 47.4%, P = .04).
The SEC group had a higher rate of developing intracardiac thrombus (45.5% vs 13.2%,

P =.002) and stroke (40.9% vs 10.8%, P = .003), compared to the non-SEC group. On
univariate analysis, intracardiac thrombus (P =.007), SEC (P =.002), low EF (P =.09), and
low pulsatility (P =.005) was a significant risk factor for developing stroke. On multivariate
analysis, SEC was an independent risk factor for stroke. The 30-day mortality of the SEC
group and non-SEC group was 77.3% and 55.3% (P = .08), respectively.

Conclusions: SEC on VA-ECMO resulted in an increased risk of intracardiac thrombus
and stroke. Maintaining pulsatility while on ECMO may help to decrease the chance of
developing SEC and stroke.
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Critical Care — Continued

11:45 am Room 128AB

Restricted Albumin Utilization Is Safe and Cost Effective in a Cardiac Surgery
Intensive Care Unit

J-Rabin, . Meyenburg, A. V. Lowery, J. S. Gammie, D. Herr

University of Maryland Medical Center, Baltimore

COMMERCIAL RELATIONSHIPS ]. S. Gammie: Ownership Interest, Harpoon Medical, Inc, Correx, Inc

Purpose: Volume expansion is often necessary after cardiac surgery, and albumin is often the
fluid administered. The high cost of albumin motivated an attempt to reduce its utilization.
'This study analyzes the impact of implementing guidelines limiting albumin infusion in a
cardiac surgery intensive care unit (CS-ICU).

Methods: This retrospective study analyzed albumin use between April 2014 and April

2015 in all patients admitted to a busy CS-ICU at a large tertiary medical center. During
the first 9 months, there were no restrictions on albumin use. In January 2015, institutional
guidelines were implemented that limited albumin use to patients requiring more than

3 L of crystalloid in the early (first 24 hour) postoperative period, hypoalbuminemic patients
(albumin <3.0 g/dL), and patients considered fluid overloaded, based on central venous
pressure >15, peripheral artery disease >20, edema on chest x-ray, or physical exam. Albumin
utilization was obtained from pharmacy records and compared with outcome quality metrics
from the institution’s ST'S National Database report.

Results: During this study, 1,401 patients comprising 7,217 patient days were admitted to the
CS-ICU over a 13-month period. Albumin use, mortality, ventilator days, patients receiving
packed red blood cell transfusion, ICU days, and average ICU length of stay were compared
for 961 patients before and 440 patients after the restrictive guidelines were initiated. After
restrictive guidelines were instituted, albumin utilization was significantly reduced from

a mean of 280 monthly doses to a mean of 101 monthly doses (P < .001). There also was

a trend toward reduced ventilator days from a median of 1.5 days to 1.0 days (P =.06).
Mortality, length of stay, ICU days, and transfusion requirements demonstrated no significant
change. Based on an average wholesale price obtained by the pharmacy and an average
monthly reduction of 180 albumin doses, the CS-ICU demonstrated more than $45,000 of

wholesale savings per month after restrictions were implemented.

Conclusions: Restriction of albumin use in CS-ICU was feasible and safe. Significant
reductions in utilization and cost with no changes in morbidity or mortality were
demonstrated. This may provide a strategy for reducing cost while maintaining quality
care. Further reductions in cost may be possible with implementation of more restrictive

guidelines.
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Table 1. Albumin use and outcomes before and after restriction
Monthly Mean Monthly Mean p-
Before Restriction | After Restriction | value
(SD) (D)
Monthly New Patient Admissions | 106.66(10.57) 110.00(4.69) 0.57
Patient Days 554.44(32.94) 570.00(49.39) 0.51
Average Patient LOS 5.24(0.73) 5.07(0.25) 0.17
Mortality 6.67(2.96) 5.75(0.96) 0.92
Mortality Percentage 6.34% 5.23%
Total Vent Days 313.56(67.06) 277.75(20.27) 0.33
Mean Vent Days Per Patient 3.57(0.84) 3.18(0.33) 0.40
' Median Vent Days Per Patient 1.56(0.53) 1(0) 0.06
Patients Requiring PRBC 43.78(5.04) 40.67(4.16) 0.36
Transfusion
Albumin Doses Administered 280.50(66.84) 100.87(38.06) 0.00
(in 100mL 25% doses)

LOS - Length of Stay
5D - Standard Deviation
PRBC - Packed Red Blood Cell
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Critical Care — Continued

12:00 Pm Room 128AB

Acute Stress Hyperglycemia, Even in Non-Diabetics, Increases the Rate of Atrial
Fibrillation in Patients Undergoing Cardiac Surgery

H.A. Jensen', E. L. Sarin’, Y. Kd', J. F: Condadd', M. E. Halkos', R. Guyton?, O. M. Lattouf, ].
Miller', S. K. Macheers’, D. Murphy', E. R Chen?, B. G. Leshnower’, B. Keeling', M. Rajaef’, G.
Umpierrez!, A. Syed', G. Roberts’, V. H. Thourani'

'Emory University, Atlanta, GA, * Emory University School of Medicine, Atlanta, GA, >Emory St
Joseph’s Hospital, Atlanta, GA, *Flinders Medical Centre, South Australia

COMMERCIAL RELATIONSHIPS R. Guyton: Consultant/Advisory Board, Medtronic, Inc; M. E. Halkos: Consultant/Advisory
Board, Medtronic, Inc, Intuitive Surgical, MAQUET Cardiovascular; O. M. Lattouf: Consultant/Advisory Board, Baxter
Healthcare Corporation; Ownership Interest, TransCardiac Therapeutics, LLC, MiMedx Group, Inc; D. Murphy: Speakers
Bureau/Honoraria, Medtronic, Inc; E. L. Sarin: Consultant/Advisory Board, Abbott Vascular; G. Umpierrez: Research Grant,
Sanofi

Purpose: Acute stress hyperglycemia (SHG) can occur in diabetic and non-diabetic patients
when operative blood glucose (BG) considerably exceeds the patient’s preoperative BG levels
and may be more detrimental than hyperglycemia alone. This study investigated whether
SHG was a predictor of mortality or morbidity in patients undergoing cardiac surgery.

Methods: 2,442 patients who underwent coronary artery bypass grafting and/or valve surgery
at a single academic institution were retrospectively reviewed. Patients’ preoperative BG and
HbA1c levels were recorded, as were the highest postoperative BG values. SHG was defined
as having a stress hyperglycemia ratio >1, which was calculated by [(Highest BG level in the
first two postoperative days) / (1.56 x HbAlc —2.59)]. Outcomes were adjusted for age, race,
body mass index, history of diabetes, diabetes management, The Society of Thoracic Surgeons
predicted risk of mortality score, left ventricular ejection fraction, hemoglobin, creatinine, and
operative group.

Results: The mean age of all patients was 65 years + 13 years, and 899 patients (37%) were
female. Acute SHG occurred in 1,538 patients (63%) (354 diabetic [23%] and 1,184 non-
diabetic [77%)] patients). SHG was not associated with increased risk of 30-day mortality
(4.2% vs 3.3%, P = .56). Similarly, there were no differences in the rates of stroke, sternal
wound infection, renal failure, pneumonia, prolonged ventilation, length of ICU or hospital
stay, or readmission in patients with or without SHG. However, the risk-adjusted odds of
having postoperative atrial fibrillation were estimated to increase by 34% for a one-unit
increase in SHG (P < .01, Figure) for both diabetic and non-diabetic patients.

Conclusions: In our study, SHG was associated with a higher rate of postoperative atrial
fibrillation, supporting the growing evidence that postoperative hyperglycemia can increase
susceptibility to arrhythmias. Our findings indicate that not only diabetic patients, but all
those with acute SHG, should be carefully monitored for postoperative atrial fibrillation.
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Critical Care — Continued

12:15pPm Room 128AB

The Relationship Between Blood Transfusions and Infections Following Cardiac
Surgery: Is This Just the Blood?

R. Obkuma, . C. Grimm, J. Magruder, E. B. Schneider, J. Canner, G. J. Whitman

The Johns Hopkins Hospital, Baltimore, MD

COMMERCIAL RELATIONSHIPS E. B. Schneider: Ownership Interest, Bergeim, LL.C

Purpose: Packed red blood cell (PRBC) transfusions have been associated with infections
following cardiac surgery, the majority of which are pneumonia. Previous studies failed to
control for variability in mechanical ventilation. This study’s purpose was to determine whether
the relationship between PRBC transfusion and infection persisted after accounting for
mechanical ventilation.

Methods: Adult cardiac surgery patients between July 2011 and October 2014 were identified
in single institution data. Patients undergoing massive transfusion (>10 units) were excluded.
The primary outcome was postoperative infection: pneumonia, surgical site infection (SSI:
mediastinitis and superficial surgical site infection), and sepsis, as defined in the ST'S National
Database. Patient, disease, and procedure-related factors were compared between those

who were transfused and those who were not. Logistic regression examined the influence of
transfusion on the development of postoperative infections, controlling for a variety of factors,
including ventilation time.

Results: A total of 3,238 patients met criteria for inclusion, 56.7% of whom underwent PRBC
transfusion. Overall, 4.7% of patients developed infection (pneumonia 82.9%, SSI 11.4%, and
sepsis 13.3%). Infection was more common in those undergoing PRBC transfusion (4.9%

vs 2.7%, P=.002), which was driven by the incidence of pneumonia (4.3% vs 2.1%, P = .001),
as there was no transfusion-related difference in the incidence of SSI or sepsis. Extended
ventilation (>12 hours) was 2.6 times more common in transfused patients (36.1% vs 13.6%,
P<.001). After controlling for ventilation time, PRBC transfusion did not predict overall
infection (OR: 1.03,95% CI: 0.96-1.11), postoperative pneumonia (OR: 1.03,95% CI: 0.95-
1.11), sepsis (OR: 1.02,95% CI: 0.82-1.26), or SSI (OR: 0.89,95% CI: 0.70-1.14). Extended
ventilation was associated with five times greater odds of infection (OR: 5.26,95% CI: 3.41-
8.11). An interaction between chronic obstructive pulmonary disease and extended ventilation
appeared to moderate the effect of extended ventilation on overall infection.

Conclusions: In unadjusted analysis, transfused patients were more likely to develop infection;
however, this relationship did not persist after risk adjustment. Extended mechanical
ventilation was substantially more common among transfusion recipients. These findings
highlight the importance of accounting for duration of mechanical ventilation when
examining the relationship between transfusion and postoperative infection.
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11:30 Am - 12:30 Pm Room 120A
General Thoracic Session: New Technology

Moderators: Shanda H. Blackmon, Rochester, MIN, and Michael Lanuti, Boston, MA

Unless otherwise noted in this 4bstract Book or by the speakers, speakers have no commercial
relationships to disclose and will be presenting information only on devices, products, or
drugs that are FDA-approved for the purposes they are discussing.

Presenting authors are listed in bold.

The physician competencies addressed in this session are patient care and procedural skills and medical
knowledge. These physician competencies will be addressed through a series of individual lectures and
a brief question-and-answer session after each topic.

11:30 Am Room 120A

Normalization of Exhaled Carbonyl Compounds Following Lung Cancer Resection
E. Schumer, M. Bousamra, J. Trivedi, M. C. Black, V. van Berkel
University of Louisville, KY

COMMERCIAL RELATIONSHIPS M. Bousamra: Ownership Interest, Breath Diagnostics, Inc; V. van Berkel: Ownership Interest,
Breath Diagnostics, Inc

REGULATORY DISCLOSURE 'This presentation will address a device for noninvasive detection of lung cancer using exhaled
breath by Breath Diagnostics, Inc, which has an FDA status of investigational.

Purpose: Quantitative analysis of specific exhaled carbonyl compounds (ECC) has shown
promise for the detection of lung cancer. The purpose of this study is to demonstrate the
normalization of ECCs in patients following lung cancer resection.

Methods: Patients from a single center were consented and enrolled in the study from 2011
onwards. Breath analysis was performed on lung cancer patients pre- and post-surgical
resection of their tumors. One liter of breath was collected from a single exhalation in an
inert plastic bag. The contents were evacuated over a silicon microchip, captured by oximation
reaction, and analyzed by mass spectrometry. Concentrations of the ECCs, 2-butanone,
3-hydroxy-2-butanone, 2-hydroxyacetadehyde, and 4-hydroxyhexanal (4-HHE) were
measured and compared using the Wilcoxon test. A given cancer marker was considered
elevated at 21.5 standard deviations above the mean of the control population.

Results: There were 27 cancer patients with paired samples and 194 control subjects. The
median values of the four ECCs for cancer patients pre-resection and post-resection and
control subjects are shown in Table 1. The median post-resection values were significantly
lower for all four ECCs and were equivalent to the control patient values for three of the
four ECCs. Figure 1 demonstrates the pre- and post-resection values for individual cancer
patients for a given pre-resection ECC.

Conclusions: The analysis of ECCs demonstrates reduction to the level of control patients
following surgical resection for lung cancer. This technology has the potential to be a useful
tool to detect disease following lung cancer resection. Continued follow-up will determine if
subsequent elevation of ECCs is indicative of recurrent disease.
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2-butanone 2-hydroxyacetaldehyde
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3-hydroxy-2-butanone 4-HHE
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Pre-resection Post-resection Pre-resection Post-resection

Pre-resection versus post-resection values for 2-butanone, 3-hydroxy-2-butanone, 2-hydroxyacetaldehyde, and 4-hydroxyhexanal (4-HHE)
when the pre-resection value is elevated. The dashed line is the threshold for an elevated carbonyl compound.

Compound Pre-R i Post-R i P-value

2-butanone 3.39(2.22,4.13) 1.39 (1.21,1.82) <0.001

3-hydroxy-2-butanone  0.29 (0.24, 0.52) 0.14 (0.08, 0.31) <0.001

2-hydroxyacetaldehyde 0.26 (0.13, 0.36) 0.14 (0.08, 0.23) 0.027 =
4-HHE 0.004 (0.001, 0.011) 0.002 (0.001, 0.003) 0.001 %
Compound Control Post-resection P-value 5
2-butanone 1.36 (0.87, 1.92) 1.39(1.21, 1.82) 0.616 §
3-hydroxy-2-butanone  0.07 (0.04,0.12) 0.14 (0.08, 0.31) <0.001 %
2-hydroxyacetaldehyde 0.18 (0.09, 0.26) 0.14 (0.08, 0.23) 0.436

4-HHE 0.001 (0.001, 0.004) 0.002 (0.001, 0.003) 0.602

Comparison of pre- versus post-resection carbonyl values and control versus post-resection values. Results
reported in mean (interquartile range). A p-value <0.05 is considered significant,
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General Thoracic Session: New Technology — Continued

11:42 Am Room 120A

Pulmonary Artery Sealing Using an Ultrasonic Energy Vessel-Sealing Device in Video-
Assisted Thoracoscopic Lobectomy: Survival Study in a Canine Model

E. Goudie', M. Khereba', M. Tuhiri', P Hegde', V. Thiffault’, R. Hadjeres’, ]. Berdugo’, P. Ferrard’,
M. Liberman’

'CHUM Endoscopic Tracheobronchial and Oesophageal Center, University of Montreal, Canada,
?University of Montreal, Canada

COMMERCIAL RELATIONSHIPS M. Liberman: Research Grant, Ethicon Endosurgery, Boston Scientific, Baxter

REGULATORY DISCLOSURE 'This presentation describes the off-label use of the HARMONIC ACE+7 by Ethicon
Endosurgery, which is FDA-approved.

Purpose: Pulmonary artery (PA) sealing in video-assisted thoracoscopic (VATS) lobectomy
is typically accomplished using vascular endostaplers. Endostaplers may be associated with
iatrogenic PA branch injury, especially in short, small PA branches. We evaluated PA branch
sealing with an ultrasonic energy vessel-sealing device in VAT'S lobectomy in a canine
survival model.

Methods: Ten adult dogs underwent VAT'S lobectomy. Standard VAT'S lobectomy operative
technique was utilized for the entire operation, except for PA branch sealing. A 5 mm,
thoracoscopic, ultrasonic energy vessel-sealing device was used for all PA branch sealing.
Dogs were kept alive for 30 days and followed for any hemorrhagic complications.

Results: Five adult dogs underwent VATS right upper lobectomy and five underwent VATS
right lower lobectomy. Mean animal weight was 33.5 kg. A total of 21 PA branches were
sealed with the ultrasonic energy vessel-sealing device. No PA branch was divided with

an endostapler. There were no intraoperative complications or conversions to thoracotomy.
Mean in vivo PA diameter was 5.6 mm (range: 2-12). Mean ex-vivo PA diameter was 5.5
mm (range: 2-14). One PA branch with a diameter of 10 mm had a partial seal failure
immediately at the time of sealing. The device was reapplied on the stump, and the PA
branch was successfully sealed. All dogs survived 30 days without hemothorax. Necropsy

at 30 days did not reveal any signs of postoperative bleeding. Pathology of the sealed PA
branches at 30 days revealed fibrosis, giant cell reaction, neovascularization, and thermal

changes of the vessel wall (Figure; HE stain, 1A - Low Power, 1B - High Power).

Conclusions: The use of an ultrasonic energy vessel-sealing device for PA branch sealing in
VATS lobectomy is safe and effective in an animal survival model. Human studies are needed
to determine the clinical safety of ultrasonic PA branch sealing prior to widespread clinical

utilization.
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11:54 am Room 120A

Safety and Effectiveness of Cadaveric Allograft Sternochondral Replacement After
Sternectomy: A New Tool for Reconstruction of the Anterior Chest Wall

G. Marulli’, A. Dell’amoré®, F. Calabrese’, M. Schiavor?®, N. Dadd?, F Stella?, F. Rea’, G. Dolci*
!University of Padova, Italy, *S. Orsola-Malpighi Hospital, Bologna, Italy, *University of Padua,
Italy, *University of Bologna, Italy

Purpose: Surgical excision with safety margins, prevention of respiratory impairment, and
protection of surrounding organs are primary goals in the resection and reconstruction of
the chest wall. Various techniques and materials have been used for sternal replacement. We
describe our experience with the use of a sternal allograft to reconstruct the anterior chest

wall.

Methods: Between January 2009 and January 2015, 18 patients underwent surgery.
Indications for sternectomy were: sternal metastases from various primary tumors (n=10),
primary chondrosarcoma (n=4), sternal dehiscence after cardiac surgery (n=2), soft tissue
sarcoma (n=1), and malignant solitary fibrous tumor (n=1). The defect was reconstructed
by using a cadaveric allograft sternum with costal cartilages harvested aseptically, treated
with antibiotic solution, and cryopreserved at -80°C. This process guarantees the sterility of
the graft and the absence of immunogenic capacity. The graft was tailored to fit the defect
perfectly and fixed with titanium plates and screws.

Results: Four patients underwent a total sternectomy, nine underwent a partial sternectomy
with preservation of manubrium, and five underwent a partial sternectomy involving the
manubrium, clavicles, and part of the body. In 14 patients, muscle flaps were positioned to
cover the graft. Postoperatively, one patient had systemic Candida infection and one patient
underwent surgical revision for bleeding at the site of muscle flap without redo-surgery on
the sterno-chondral allograft. Furthermore, one patient required removal of a screw on the
clavicle 4 months after operation because of partial dislocation, without consequences for the
stability of graft. At a median follow-up of 32 months (range: 8-88), neither infection nor
rejection of the graft occurred, 13 patients are alive without disease, five patients died (three
for metastatic spread of primary tumor and two for unrelated causes), and none had local
relapse of the tumor.

Conclusions: Sternal replacement with cadaveric allograft is safe and effective, providing
optimal stability of the chest wall and protection of surrounding organs, even after extensive
chest wall resections. The allograft was well tolerated biologically, allowing a perfect
integration into the host. Further studies are needed to assess the outcome of this method.
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General Thoracic Session: New Technology — Continued

12:06 Pm Room 120A

Peroral Endoscopic Myotomy: Early Experience With a Multispecialty Approach

R. J. Marchigiani', E. V. Arshava’, J. C. Keech?, K. R. Parekl’, H. Gerke’, R. El Abiad’
"University of Iowa, North Liberty, *University of Iowa, Iowa City, *University of Iowa Hospital
& Clinics, Iowa City

Purpose: Peroral endoscopic myotomy (POEM) for the treatment of esophageal motility
disorders has gained increasing popularity, with several short-term studies reporting excellent
results. Our POEM procedures were performed with one interventional gastroenterologist
and one thoracic surgeon. We retrospectively looked at our institution’ initial consecutive 28
cases and report on the outcomes.

Methods: We performed a retrospective chart review of our initial 28 POEM cases from
November 2013 through May 2015. We analyzed demographics, comorbidities, type of
achalasia, Eckardt score, length of hospital stay (LOS), duration of surgery (DOS), morbidity,
and length of myotomy (LOM). The mean was calculated for Eckardt score, LOS, DOS, and
LOM.

Results: Average body mass index was 34 (range: 23-41). Sixteen patients (57%) had prior
interventions (nine pneumatic dilations [32%)] and seven Botox injections [25%]). Ten
patients (36%) had chronic obstructive pulmonary disease. Sixteen patients (57%) had type
1T achalasia (type I=7 [25%], I1I=6 [21%]). Mean Eckardt score was 6.67 (range: 3-12).
Average LOS was 1.25 days (range: 1-5; one person stayed > 2 days, 25 patients (89%)
LOS=1 day). Mean DOS for all patients was 107.5 minutes (range: 60-148). For the initial
20 cases, the average DOS was 117.9 minutes; for cases 21-26, the mean DOS was 96.5
minutes. Mean LOM was 12.8 cm (range: 10-15). We experienced no morbidity; however,
we did experience one 30-day mortality after discharge due to cardiac arrhythmia. Two out
of 28 (7%) had prior Heller myotomy and underwent a posterior myotomy during POEM,;
otherwise, all myotomies were anterior. Twenty-six of 28 patients (93%) reported good to
excellent relief of symptoms at short-term follow-up.

Conclusions: The POEM procedure has demonstrated its success in the treatment of achalasia
with our collaborative multispecialty approach with decreased duration of surgery over time,
low morbidity even in higher risk and obese patients, a long myotomy, and allowing options
for posterior myotomy in patients with prior Heller myotomy.
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General Thoracic Session: New Technology — Continued

12:18 Pm Room 120A

Temporary Esophageal Stenting for the Treatment of Benign Dilation-Refractory
Esophageal Stenosis

J.Jacob-Brassard', V. Thiffaulf, P Ferraro’, M. Liberman’, R Hegde’

"University of Montreal, Canada,? CHUM- Notre Dame Hospital, Montreal, Canada,’CHUM
Endoscopic Tracheobronchial and Oesophageal Center, University of Montreal, Canada
COMMERCIAL RELATIONSHIPS M. Liberman: Research Grant, Ethicon Endosurgery, Boston Scientific, Baxter

Purpose: In cases of dilation-refractory benign esophageal strictures, a temporary esophageal
stent may be inserted as a short-term dilator and subsequently removed. The purpose of this
study was to evaluate the short- and long-term outcomes and procedural and periprocedural
morbidity in patients undergoing temporary esophageal stent insertion for dilation-refractory
benign esophageal stenoses.

Methods: The study consisted of a retrospective case series. Eligible patients were identified
from a prospectively accrued interventional thoracic endoscopy database. All benign strictures
treated using an esophageal stent were included. Specific outcomes of interest included
number of attempts at pre-stenting dilation, success of previous dilation, days between
dilation attempts and days of successful dilation, tolerance of stenting, success with stenting,
days stent left in place, success/failure with stenting, duration of success, morbidity, and
complications related to stenting.

Results: Thirty-eight patients fulfilled initial selection criteria. Complications of stent
insertion occurred in 16 patients (18 complications), Table. Complications included: stent
migration (n=8, 22%), severe granulation tissue formation (n=3, 8%), refractory dysphagia
(n=3, 8%), tracheoesophageal fistula (n=2, 5%), and (n=1, 3%) for each of the following:
food impaction, aorto-digestive fistula, esophageal perforation, bleeding, and aspiration
pneumonia. Thirty-five patients had complete short-term outcome reported: 28 patients
(80%) showed improvement of dysphagia, five patients (14%) did not have improvement,
and two patients (6%) had worsened dysphagia. Twenty-two patients had available long-
term outcomes: eleven patients (50%) had improvement of dysphagia, six patients (50%)
were stable, and none had worsened dysphagia. Eighteen patients (36%) required further
interventions (total of 74), including: 35 esophagoscopies (15 rigid, 20 flexible), 13 dilations,
14 stent removals (four for success of treatment, nine for stent migration, and one for
worsening dysphagia), and 10 additional stenting.

Conclusions: The treatment of dilation-refractory benign esophageal stenoses and strictures
is challenging, and new methods of treatment are necessary to help this complex patient
population. Temporary stenting is feasible and associated with acceptable short- and long-
term outcomes in the majority of patients; however, complications and reintervention rates
are high.
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Table 1: Complications in Patients who Underwent Stent Insertion for Benign
Dilation-Refractory Esophageal Stenosis

Time of Type Number of % (all % (patients with
appearance yp patients (N) | patients) complications)
Migration 1 2.7 6.3
Early Bleeding 1 27 6.3
(<24h) Recurrent
dysphagia 1 27 6.3
Granulation
tissue formation 1 o 6.3
Mid Tracheo-
esophageal 1 27 6.3
(24h-14d) fistula
Aspiration
pneumonia 1 27 6.3
Migration 7 18.9 33.3
Granulation
tissue formation 2 54 125
Food obstruction 1 2.7 6.3
Recurrent
Late dysphagia ! 27 6.3
(>14d) Aorto-digestive
fistula 1 27 6.3
Esophageal
perforation 1 2.0 6.3
Recurrent
dysphagia 2 54 12.5
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11:30 AMm - 12:30 Pm Room 127ABC
Quality Improvement Initiatives in Thoracic Surgery

Moderators: K. Robert Shen, Rochester, MIN, and Sudish C. Murthy, Cleveland, OH

Unless otherwise noted in this 4bstract Book or by the speakers, speakers have no commercial

relationships to disclose and will be presenting information only on devices, products, or
drugs that are FDA-approved for the purposes they are discussing.

Presenting authors are listed in bold.

The physician competencies addressed in this session are patient care and procedural skills, medical
knowledge, and professionalism. These physician competencies will be addressed through a series of
individual lectures and focused discussion on key points of presentations.

11:30 Am Room 127ABC

Longitudinal Follow-Up of Lung Cancer Resection From The Society of Thoracic
Surgeons General Thoracic Surgery Database

FE G. Fernandez', A. P. Furnary’, A. 8. Kosinski’, M. W. Onaitis’, D. Boffa’, PR Cowper’, 8. Kin?’,
J- R Jacobs®, C. D. Wright’, J. B. Putnam’

! Emory University, Atlanta, GA, *Starr-Wood Cardiac Group, Portland, OR, ’Duke University,
Durham, NC, *Yale University, New Haven, C1T,*Johns Hopkins All Children’s Heart Institute, St
Petersburg, FL, “Massachusetts General Hospital, Boston, "Baptist MD Anderson Cancer Center,
Jacksonville, FL

Discussant: Benjamin D. Kozower, Charlottesville, VA

COMMERCIAL RELATIONSHIPS A. P. Furnary: Consultant/Advisory Board, Edwards Lifesciences Corporation, Glysure Ltd;
Nonremunerative Position of Influence, Johnson & Johnson, LifeScan, Inc; Speakers Bureau/Honoraria, Edwards

Lifesciences Corporation

Purpose: The Society of Thoracic Surgeons (STS) General Thoracic Surgery Database
(GTSD) currently does not capture long-term survival following lung cancer surgery. Our
objective was to provide the first longitudinal follow-up to the STS-GTSD through linkage
to Centers for Medicare & Medicaid Services (CMS) data for patients 65 years of age or
older.

Methods: ST'S-GTSD lung cancer operations from 2002 to 2012 were linked to CMS data
for patients >65 years of age using variables common to both the STS and CMS databases
with a deterministic matching algorithm. Survival data were abstracted for each linked
patient from the CMS data for a retrospective cohort analysis. The Kaplan-Meier method
was used to estimate long-term survival for lung cancer surgery patients based on tumor
stage.

Results: From 2002 to 2012, 60,089 lung cancer resections were identified in the GTSD;
37,009 (61.7%) were in patients >65 years. 26,055/37,099 (70%) of lung cancer resections in
patients >65 years were successfully linked to CMS data. Failure to link most commonly was
related to having a health maintenance organization (HMO) and/or commercial insurance
as the primary payer. 40.5% (5,290/13,065) of patients with HMO and/or commercial
insurance were not linked from 2009 to 2012 (years payer data available). Descriptive
characteristics of patient cohorts are shown (Table). Long-term survival following lung
cancer resection in patients >65 years is shown based on American Joint Committee on
Cancer 7th edition pathologic stage (Figure). Median survival was 6.6 years for stage I, 3.5
years for stage 11, 2.5 years for stage I11, and 2.3 years for stage IV.

Conclusions: CMS data complements STS-GTSD data by enabling examination of long-
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term survival and resource utilization in patients >65 years. STS-GTSD data linked with
CMS data also facilitates longitudinal comparative effectiveness analyses between different
surgical approaches for the treatment of lung cancer.

Table. Descriptive slabishics of STS-GTS0 ung cancer resection patents 2002-2012
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Figure. Survival for surgically managed primary lung cancer according to pathologic stage in patients >65
years with STS-GTSD records linked to CMS data
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Quality Improvement Initiatives in Thoracic Surgery — Continued

11:50 Am Room 127ABC

Spectrum of Congenital Heart Surgery Case Mix Across US Centers and Impact on
Performance Assessment

8. K. Pasquali’, A. 8. Wallac?, J. W. Gaynor’, M. L. Jacobs, S. M. O'Brien?, K. D. HilP, M. G.
Gaies', J. C. Romand, D. M. Shahiar’, J. E. Mayer’, J. P, Jacobs’

"University of Michigan, Ann Arbor, ?Duke Clinical Research Institute, Durham, NC, > The
Children’s Hospital of Philadelphia, PA, ?Johns Hopkins School of Medicine, Newtown Square, PA,
*Massachusetts General Hospital, Sudbury, °Boston Children’s Hospital, MA, " Johns Hopkins All
Children’s Heart Institute, St Petersburg, FL

Discussant: Joseph A. Dearani, Rochester, MIN

COMMERCIAL RELATIONSHIPS J. W. Gaynor: Other/Provided slides for a presentation, SynCardia Systems; J. E. Mayer:
Consultant/Advisory Board, Medtronic, Inc

Purpose: Assessment of center performance in congenital heart surgery, while important to
multiple stakeholders, is challenging due to the wide heterogeneity of disease and case mix.
WEe describe the current spectrum of case mix across US centers and impact of including all
operations vs the subset of current ST'S benchmark operations in assessing performance.

Methods: Centers (n=119) participating in the ST'S Congenital Heart Surgery Database
(2010-2014) were included. The distribution of operation type and frequency (as assessed
by the primary procedure of the index cardiac operation) was described. In 95 centers with
adequate data quality, performance was compared when including all operations vs the 10
benchmark operations (repair of ventricular septal defect [ VSD], coarctation, tetralogy of
Fallot, atrioventricular canal and truncus arteriosus, arterial switch operation [+/- VSD
repair], bidirectional Glenn/hemi-Fontan, Fontan, and Norwood). Risk-adjusted operative
mortality was the performance metric evaluated, and centers were characterized as having
higher, lower, or same as expected mortality based on their observed:expected ratio and 95%
confidence interval from standard ST'S models.

Results: Overall, 207 types of operations were performed during the 5-year study period
(112,140 total cases). There was a wide range across operations in the number of cases
performed (range: 1-8,633 cases/operation). Many operations were performed infrequently,
with 92/207 (44%) performed <100 times in 5 years. On a center level, only 52/207
operations (25%) were performed at least once by 275% centers. The benchmark operations
comprise 36% of total cases (40,545/112,140), and all but one were performed by 290% of
centers. The Table further describes the number of operations capturing specified proportions
of centers, total cases, and mortalities. When evaluating center performance based on
benchmark vs all operations, 81/95 centers (85%) did not change performance classification,
and 14/95 (15%) changed by one category. Ten of the 14 (71%) who changed moved to a
higher performance (lower mortality) category. Basing performance estimates on benchmark
vs all operations was associated with lower statistical power (35% vs 78% of centers met the
volume threshold needed to detect a doubling of mortality).

Conclusions: The current practice of congenital heart surgery consists of a wide spectrum of
operations with many performed infrequently. Performance metrics based on benchmark
vs all operations are associated with both strengths (less heterogeneity) and weaknesses
(lower power), and lead to differing characterization of performance for some centers, while
the majority remain unchanged. Performance metrics based on benchmark and/or other
common operations may provide a useful adjunct to metrics based on all operations.
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Table. Operations capturing specified proportions of centers, total cases, and mortalities

N (%) of 207 total operations performed by:

250% of centers | 275% of centers | 290% of centers
95 (45.9%) 52 (25.1%) 22 (10.6%)
N (%) of 207 total operations capturing:
250% of all cases 275% of all cases 290% of all cases
19 (9.2%) 42 (20.3%) 74 (35.7%)
N (%) of 207 total operations capturing:
250% of all mortalities 275% of all mortalities 290% of all mortalities
12 (5.8%) 33 (15.9%) 63 (30.4%)

For reference, the 10 current STS benchmark operations (which include 26 unigue procedure
codes) are all performed by 290% of centers (except truncus arteriosus repair), capture 36.2% of
all cases, and 33.5% of mortalities
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Quality Improvement Initiatives in Thoracic Surgery — Continued

12:10pPm Room 127ABC

Simulation-Based Training in Cardiac Surgery for Improved Patient Safety

R. H. Feins', H. M. Burkhar?, J. V. Conte’, D. N. Cooré’, J. I. Fann’, G. L. Hicks’, N. A.
Mokadan?’, J. C. Nesbitt’, R S. Ramphal’, S. E. Schird', K. R. Shen™, A. Sridhar’,

P Stewart”, |. D. Walker™

"University of North Carolina, Durbam, ? University of Oklahoma Health Sciences Center,
Oklahoma City, ” John Hopkins Hospital, Baltimore, MID, *Uniwversity of West Indies, Mona
Campus, Jamaica, > Stanford University, CA, *University of Rochester Medical School, NY,
"University of Washington, Seattle, *Vanderbilt University Medical Center, Nashville, TN,
*University of the West Indies, Nassau, Bahamas, " Mayo Clinic, Rochester, MIN, " University of
North Carolina Gillings School of Global Public Health, Chapel Hill, 2UMass Memorial Medical
Center-University Campus, Worcester

Discussant: Stephen C. Yang, Baltimore, MD

COMMERCIAL RELATIONSHIPS ]. V. Conte: Consultant/Advisory Board, LivaNova, Medtronic, Inc; Research Grant,
Medtronic, Inc, Boston Scientific; D. N. Coore: Consultant/Advisory Board, KindHeart, Inc; Ownership Interest, KindHeart,
Ing; J. I. Fann: Consultant/Advisory Board, Twelve, Inc; R. H. Feins: Nonremunerative Position of Influence, KindHeart, Inc;
Ownership Interest, KindHeart, Inc; N. A. Mokadam: Consultant/Advisory Board, Thoratec Corporation, HeartWare, Inc,

SynCardia Systems, Inc, St Jude Medical; P. S. Ramphal: Ownership Interest, KindHeart, Inc, University of the West Indies

Purpose: This study postulated that a structured simulation-based skills curriculum employing
component task training and deliberate practice improves surgical skill acquisition for
cardiothoracic surgery residents and allows acquisition of skills necessary for cognitive and
technical mastery of rare adverse events.

Methods: Funded by the Agency for Healthcare Research and Quality, eight cardiothoracic
residency programs produced a structured simulation-based curriculum of component

task skills training in three standard cardiac operations (cardiopulmonary bypass [CPB],
coronary artery bypass grafting [CABG], and aortic valve replacement [AVR]) and three
potential adverse events (massive air embolism [MAE], acute intraoperative aortic dissection
[ATAD], and sudden deterioration of cardiac function [SDCF]). The curriculum specified
comprehensive training protocols, assessment tools, and novel component task simulations
for each of 42 training sessions. Over a 2-year period, 30 first-year traditional or Integrated-6
residents from the eight institutions participated. Each trainee was coached and evaluated on
component tasks for each module and ultimately on the full cardiac operations on the cardiac
surgery simulator. Evaluations were recorded on a 1-to-5 Likert scale using study-developed
assessment tools. Analysis relied on simple tabulations and generalized linear mixed-effect
models. Outcomes were indexed by module, session, assessment tool, tasks within each
assessment tool, and number of repetitions.

Results: 36,354 data points were analyzed for a total of more than 3,000 total hours of
simulation training. By the final session of each module, at least 95% of the residents received
near-perfect or perfect scores (4 or 5 on the Likert scale): CPB 4.84 = 0.12, CABG 4.55
+0.17,AVR 4.46 + 0.20, MAE 4.70 + 0.17, AIAD 4.53 + 0.18, and SDCF 4.36 + 0.64.
Improvement with repetitions of practice was evident in the data (eg, in the CPB module,
the first and last repetitions in each of sessions 5, 6, and 7 demonstrated substantial temporal
improvement in mean scores: [first] 3.83 +0.16,4.33 + 0.18,4.26 + 0.21,4.49 + 0.19,4.55 =
0.18, and [final] 4.80 = 0.120). The detrimental effect of elapsed time off from training also
was evident. Compliance with the curriculum was good across all modules.

Conclusions: Overall performance in the component tasks and in the complete procedures
improved with simulation-based training. Coaching, deliberate practice, repetition, and
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progressive simulation complexity improved resident performance using validated assessment
tools. Importantly, simulation imparted skillsets unique to the management of rare adverse
events (MAE, ATAD, and SDCF). Use of the curriculum has the potential to produce safer

surgeons.
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11:30 AMm - 12:30 Pm Room 123

STS/CATS/CSCS: Adding New Dimensions to Your Surgical Practice—Optimizing Your
Internet Presence and Understanding the Emerging Role of 3-Dimensional Printing in
Cardiothoracic Surgery

This collaborative educational session with ST'S, the Canadian Association of Thoracic
Surgeons, and the Canadian Society of Cardiac Surgeons will provide dynamic talks on

the emerging topics of online physician marketing, “physician review” websites, and the
application of 3-dimensional printing in cardiothoracic surgery. Attendees will learn how to
utilize these emerging technologies.

Learning Objectives
Upon completion of this activity, participants should be able to:
* Describe key components to a user-friendly, high-quality website
* Identify ways to optimize their internet/public profile through online marketing
* Discuss how “physician review” websites function to serve the public and how
physicians can manage their reputations related to these websites
* Describe the fundamentals of 3-dimensional printing
* Explain how 3-dimensional printing may apply to their practices and patients

Unless otherwise noted in this A4bstract Book or by the speakers, speakers have no commercial
relationships to disclose and will be presenting information only on devices, products, or
drugs that are FDA-approved for the purposes they are discussing.

The physician competencies addressed in this session are professionalism, medical knowledge,
interpersonal skills and communication, and systems-based practice. These physician competencies
will be addressed through a series of lectures and a panel discussion that is meant to enhance the
understanding of the different workforce issues in cardiothoracic surgery.

Moderators: Sean C. Grondin, Calgary, Canada, and Colin Schieman, Hamilton, Canada

11:30 am How to Improve Your Internet Profile: Building a Winning Website
for You and Your Team
Christopher W. Seder, River Forest, IL

11:40 am Social Media in Cardiothoracic Surgery and the Thoracic Surgery
Social Media Network: Understanding How Social Media Can Benefit
You and Your Patients
Mara B. Antonoff; Houston, TX

11:50 am Panel Discussion

12:00 rm 3-Dimensional Printing Applications in Cardiovascular Surgery
Mackenzie Quantz, London, Canada
COMMERCIAL RELATIONSHIPS M. Quantz: Consultant/Advisory Board, SurgiSim; Speakers Bureau/

Honoraria, Kinetic Concepts, Les Laboratoires Servier

12:10pm 3-Dimensional Printing in General Thoracic Surgery
Stephen D. Cassivi, Rochester, MIN

12:20 em Panel Discussion
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12:30pm - 1:30pm
BREAK—YVisit Exhibits and Scientific Posters
Complimentary coffée available in the Exhibit Hall
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1:15pm - 5:15 pm Room 127ABC
Redefining Practice Through Quality and Evidence: What’s New?

‘The STS National Database is the most valuable tool in cardiothoracic surgery for outcomes
assessment, evidence-based practice, and clinical practice guideline development. Founded in
1989, the Database has evolved to meet the changing needs of physicians in a complex health
care delivery system. This session will address Database initiatives including the latest updates
in clinical practice guideline development, risk modeling, public reporting, and quality
measurement.

Learning Objectives
Upon completion of this activity, participants should be able to:

* Describe the methodology for risk adjustment

* Outline the rationale for use of composite measures and the new mitral measures

* Discuss implications of and strategies for physician-level reporting

* Identify strategies for long-term follow-up of patient outcomes

* Discuss the importance of cost and resource utilization in care delivery

* Define data transparency and describe its importance in improving quality

* Apply strategies for using the feedback report for quality improvement

* Explain the rationale for a multidisciplinary approach in quality improvement

* Describe the process to obtain region-specific reports from the STS National Database

Unless otherwise noted in this 4bstract Book or by the speakers, speakers have no commercial
relationships to disclose and will be presenting information only on devices, products, or
drugs that are FDA-approved for the purposes they are discussing.

Presenting authors are listed in bold.

The physician competencies addressed in this session are patient care and procedural skills and medical
knowledge. These physician competencies will be addressed through a series of individual lectures

that will focus on the STS National Database and how it is evolving to meet the changing needs

of physicians in a complex health care delivery system. Panel discussions and questions from the
audience will augment these competencies.

Moderators: Vinay Badhwar, Pittsburgh, PA, and Jeffrey P Jacobs, St Petersburg, FL
1:15pm Introduction

1:20 pm STS Clinical Practice Guidelines: What's New?
John D. Mitchell, Aurora, CO
COMMERCIAL RELATIONSHIPS J. D. Mitchell: Consultant/Advisory Board, Covidien, MAQUET

1:50 pm Question-and-Answer Session

2:05 pm Local and Regional Quality Collaboratives: What’s New?
John V. Conte, Baltimore, MD, Donald S. Likosky, Ann Arbor, M1, and Alan M.
Speir, Falls Church, VA

COMMERCIAL RELATIONSHIPS ]. V. Conte: Consultant/Advisory Board, LivaNova, Medtronic, Inc;
Research Grant, Medtronic, Inc, Boston Scientific Corporation; D. S. Likosky: Consultant/Advisory
Board, AmSECT; Research Grant, Agency for Healthcare Research and Quality, National Institutes of
Health; A. M. Speir: Consultant/Advisory Board, Medtronic, Inc

2:35pm Question-and-Answer Session
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2:50 Pm Room 127ABC
Development and Validation of a Reliable Score to Predict the Risk of Readmission
Following Adult Cardiac Surgery

A. Kilic', |. Magruder’, J. C. Grimn?, S. Dungan?, 1. C. Crawford®, G. J. Whitman?, J. V. Conte’
"The Johns Hopkins University, Baltimore, MDD, The Johns Hopkins Hospital,

Baltimore, M[D

COMMERCIAL RELATIONSHIPS J. V. Conte: Consultant/Advisory Board, LivaNova, Medtronic, Inc; Research Grant,
Medtronic, Inc, Boston Scientific

Purpose: Readmissions after cardiac surgery are increasingly being scrutinized. Although
risk factors have been identified previously, a widely employed risk stratification model for
estimating odds of readmission currently does not exist. The purpose of this study was to
develop and validate a risk score for readmissions after cardiac surgery.

Methods: Adults surviving to discharge following cardiac surgery at a single institution

from 2008 to 2013 were randomly divided 3:1 into training and validation cohorts. The
primary outcome was readmission within 30 days of discharge. A multivariable model was
constructed in the training cohort incorporating variables associated with 30-day readmission
in univariate logistic regression. Points were assigned to predictors in the multivariable model
proportional to their odds ratios, and the risk score was generated by summing these points.
Predicted rates of readmission based on the score in the training cohort were compared with
the actual rates in the validation cohort using weighted regression.

Results: 5,360 patients were divided into training (75%; n=4,020) and validation cohorts
(25%; n=1,340). The 30-day readmission rate was 10.9% (n=585). The most common reason
for readmission was related to volume overload (21%; n=122). The risk score incorporated
five multivariable predictors and was out of 19 possible points (Table). The predicted rate
of 30-day readmission based on the training cohort ranged from 5.5% (score=0) to 51.2%
(score=19). Patients were categorized as low (score <5; readmission 8.3%), moderate (score
5-9; readmission 13.6%), and high risk (score >=10; readmission 23.4%) (P < .001). Thirty-
day readmission rates based on these score categories were similar in the validation cohort
(low 8.9%, moderate 12.5%, high 24.5%; P < .001). There was a robust correlation between
predicted rates of readmission in the training cohort based on the composite risk score and
actual rates of readmission in the validation cohort (r=0.94, P < .001).

Conclusions: This study developed and validated a risk score for 30-day readmission after
cardiac surgery in more than 5,300 patients. The risk score has quality improvement
implications, as it may be used in identifying populations at high risk for readmission and for
which targeted interventions and risk factor modification can be emphasized.
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Redefining Practice Through Quality and Evidence — Continued

3:00 pm Room 127ABC
Cost Analysis of a Physician Assistant Home Visit Program to Reduce Readmissions
Following Cardiac Surgery

J. P Nabagiez, M. A. Shariff, W. J. Molloy, J. T. McGinn

Staten Island University Hospital, North Shore-LI] Health System, NY

COMMERCIAL RELATIONSHIPS ].T. McGinn: Speakers Bureau/Honoraria, Medtronic, Inc

Purpose: A physician assistant home care (PAHC) program providing house calls was
initiated to reduce hospital readmissions following adult cardiac surgery. The purpose of our
study was to analyze 30-day PAHC and pre-PAHC readmission rates and costs.

Methods: Patients who underwent adult cardiac surgery from September 2008 through
August 2012 were reviewed retrospectively using pre-PAHC patients as the control group.
Readmission rates, diagnoses, and health care costs were compared between the two groups
with propensity score matching.

Results: Of the 1,185 patients who were discharged directly home, 155 (13%) were
readmitted. Total readmissions for the control group (n=648) was 101 patients (16%),
compared to the PAHC group total (n=537) of 54 (10%), for a 38% reduction in the rate of
readmission (P =.0049). Propensity score-matched groups showed a reduction of 41%, with
17% (62/363) for the control compared to 10% (37/363) for the PAHC group, P =.0061. The
average hospital bill per readmission was $39,100 in the control group and $56,600 in the
PAHC group (P =.0547). The cost of providing home visits was $12,500 per year.

Conclusions: The PAHC program reduced the 30-day readmission rate by 41% in propensity
score-matched patients. The cost analysis demonstrated $39 in health care savings for every
$1 spent. Therefore, a home visit by a cardiac surgical physician assistant is a cost-effective
strategy to reduce readmissions following cardiac surgery.
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3:10 pm Room 127ABC

Unplanned Readmission Following Lung Resection: Complete Follow-Up in a 1-Year
Cohort With Identification of Associated Risk Factors

K. J. Dickinson, J. B. Taswell, M. S. Allen, S. H. Blackmon, F. C. Nichols, K. Shen, D. A. Wigle,
S. D. Cassivi

Mayo Clinic, Rochester, MIN

COMMERCIAL RELATIONSHIPS M. S. Allen: Nonremunerative Position of Influence, Joint Council on Thoracic Surgery
Education

Purpose: Unplanned readmissions are adverse events, which negatively impact patients and
health care resources. Identifying risk factors predicting readmissions might permit improved
patient management. We compiled a complete account of readmissions following lung
resection to identify potentially modifiable risk factors.

Methods: All patients undergoing elective lung resection between August 2013 and July 2014
were contacted directly to ascertain whether they had required readmission to any institution
within 30 days of hospital dismissal following their index admission for lung resection at

our institution. Demographic data was supplemented from our prospectively maintained
database. Follow-up was complete in 100% of patients.

Results: 526 patients underwent lung resections. Median age was 64 years (range: 16-88).
Male:female ratio was 276:250. Fifteen patients (3.0%) underwent pneumonectomy, 227
(43.3%) underwent lesser anatomical resections, 270 (51.3%) underwent non-anatomical
(wedge) resections. There was no 30-day or in-hospital mortality. Unplanned readmission
occurred in 42 patients (8.0%): 28 (66.7%) at our institution and 14 (33.3%) at other
institutions. Median interval to readmission was 14.5 days (range: 1-30). Readmissions
occurred in 7.3% of patients dismissed to home, whereas 17.1% of patients dismissed to a
nursing home or other facility required readmission (P =.032). The most common reason for
readmission was respiratory complications (50.0%). Significant factors (P < .05) associated
with readmission were: lower %-predicted FEV1, perioperative furosemide administration,
pain score 26 between 12-24 hours after surgery, prolonged air leak (>5 days), ventilator
support >48 hours, cardiovascular complications, blood transfusion, and dismissal to a nursing
home. Length of stay was not associated with unplanned readmission.

Conclusions: The unplanned readmission rate following lung resection was 8.0%, with
half being due to respiratory issues. Risk factors in the preoperative, perioperative, and
postoperative setting were identified that may provide opportunities for improving
readmission rates.
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Redefining Practice Through Quality and Evidence — Continued

3:35pm Room 127ABC

Adhering to Quality Measures in Esophagectomy Improves Overall Survival in All
Stages of Esophageal Cancer

P.P. Samson’, V. Puri', 8. R. Broderick, D. KreiseP, A. S. Krupnick®, G. A. Patterson’, B. F.
Meyers', T D. Crabtree’ ' Washington University School of Medicine, St Louis, MO, ?St Luke’s
Hospital, Chesterfield, MO,

Washington University School of Medicine/Barnes Jewish Hospital, St Louis, MO, "VVm‘/yingz‘on
University, St Louis, MO

COMMERCIAL RELATIONSHIPS B. F. Meyers: Speakers Bureau/Honoraria, Varian Medical Systems, Inc; Consultant/Advisory
Board, Ethicon, Inc

Purpose: Organizations such as the National Comprehensive Cancer Network (NCCN)
and the American College of Surgeons Commission on Cancer (CoC) recommend specific
quality measures in the treatment of early and locally advanced esophageal cancer. Our
purpose was to identify variables associated with achieving quality measures and determine
their effect on overall survival.

Methods: Patient, tumor, and treatment characteristics were abstracted from the National
Cancer Database Participant User File for esophageal cancer. From a review of NCCN
and CoC guidelines, the quality measures for evaluation included: esophagectomy with RO
resection, evaluation of 215 lymph nodes, adjuvant therapy for upstaged early stage tumors,
and induction therapy for locally advanced tumors. A univariate analysis and multivariate
models were done to identify variables associated with achieving quality measures. Finally,
a Cox proportional hazards model was created to evaluate factors associated with increased

mortality.

Results: Of the 5,035/16,153 (31.3%) early stage esophageal cancer patients (T1A-T2NO)
receiving esophagectomy from 1998 to 2012, 4,603/5,035 had an RO resection and 1,417
(29.6%) had 215 lymph nodes sampled. Variables independently associated with increased
likelihood of having an RO resection and 215 lymph nodes sampled included receiving
surgery at an academic center (1.43, OR 1.21-1.68) and the number of esophagectomies
done per year (OR 1.02,1.02-1.03), all P < .001. Meeting both quality measures was
independently associated with decreased overall mortality (0.79, HR 0.69-0.92, P = .002).
For the 8,700/39,245 (22.2%) of locally advanced patients (N+ or T3-4NO0) that received
esophagectomy, 7,325/8,700 (84.2%) received induction therapy, 7,968 (91.6%) had RO
resection, and 3,492 (40.1%) had >15 lymph nodes obtained. Number of esophagectomies
performed per year was again associated with increased likelihood of meeting all three quality
measures (1.03, OR 1.02-1.03, P < .001). Overall survival was improved with each quality
measure obtained for both early and locally advanced patients (Figure).

Conclusions: The ability to adhere to nationally recommended quality measures is
independently associated with improved overall survival in both early and locally advanced
stages of esophageal cancer. Despite these recommendations, only a minority of patients
nationally are receiving care in accordance with these quality measures.
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Cox Proportional Hazard Regression, With Survival Curves, for Early Stage (T1A-
low gradeT2M0) Esophagectomy Patients Receiving Zero, One, or Two Quality
Measures (R0 Resection and >/ 15 Lymph Nodes Sampled)
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Redefining Practice Through Quality and Evidence — Continued

3:45prm Room 127ABC

Perfusion Strategies for Neonatal and Infant Aortic Arch Repair: Review of
Contemporary Practice Patterns in the STS Congenital Heart Surgery Database

D. B. Meyer', A. Wallace, K. HilP, J. P, Jacobs’, M. L. Jacobs’, B. Bateson'

1Cohen Childrens Medical Center, New Hyde Park, NY, 2Duke Clinical Research Institute,
Durham, NG, 3Johns Hopkins All Children’s Heart Institute, St Petersburg, FL, *Johns Hopkins
School of Medicine, Newtown Square, PA

Purpose: Regional cerebral perfusion (RCP) is used as an alternative or adjunct perfusion
strategy to deep hypothermic circulatory arrest (DHCA) for neonates and infants
undergoing aortic arch repair. Clinical studies have yet to provide evidence of clear superiority
of either strategy with respect to survival or neurodevelopmental outcomes.

Methods: The STS Congenital Heart Surgery Database (2010-2013) was queried to identify
neonates and infants whose index operation involved aortic arch repair with cardiopulmonary
bypass. Operations missing data on perfusion strategy were excluded. Three distinct perfusion
strategies were identified: isolated DHCA, RCP (with <10 min of DHCA), or mixed

(RCP with >10 min of DHCA). Data were analyzed for the entire cohort and stratified by
operation subtypes.

Results: Table 1 summarizes the cohort demographics and prevalence of the various perfusion
strategies. Overall, 4,523 patients (105 centers) were identified, with a male predominance
(58%) and a median age of 7 days (IQR: 5.0, 13.0). The dominant perfusion strategy was
RCP (43%), with DHCA and mixed perfusion accounting for 32% and 16% of cases,
respectively. In all, 59% of operations included some period of RCP, and RCP remained the
dominant perfusion strategy regardless of operation subtype. Neither age nor weight was
associated with perfusion strategy, but reoperations were less likely to use RCP (31% vs 45%,
P <.001). The combined duration of RCP and DHCA in the RCP group was longer than
the DHCA time in the DHCA group (45 minutes vs 36 minutes, P < .001). There was no
significant correlation between center volume and proportion of DHCA or RCP use in the
overall cohort (Pearson rho=0.07, P = .50 and rho=0.13, P = .17, respectively).

Conclusions: In contemporary practice, RCP has emerged as the more prevalent perfusion
strategy relative to DHCA for aortic arch repair in children 1 year of age or less. Further
investigation is warranted to determine the relative merits of these techniques.

Overall DHCA RCP Mixed
N=4523 N=1431 N=1946 N=T17 B
Age at Surgéw {days) 7.0(50,13.0) 7.0(4.0,13.0) 7.0(5.0,12.0) 7.0(5.0 11.0) 0.1088
Male 2,603 (57.6%) 821 (57.4%) 1,117 (57.4%) 416 (58.0%) 0.3299
DHCA time (min} 7.0(0.0,320) 36.0(25.0, 47.0) 0.0 (0.0, 3.0) 26.0(17.0,42.0) <.0001
RCP time (min} 45.0 (30.0, 63.0) 0(0, 0) 450(31.0,62.0) 44.0(27.0,68.0) 0.8037
RCP+DHCA (min) 41.0(25.0,60.0) 36.0(25.0,47.0) 450(31.0,64.0) 73.0(49.0, 100.0) <.0001
Previous CT Operations
No (n) 3,906 (86.4%) 1,124 (28.8%) 1,769 (45.3%) 634 (16.2%) <.0001
Yes (n) 290 (6.4%) 118 (40.7%) 90 (31.0%) 47 (16.2%)
Group
Norwood (n) 2,437 (53.9%) 724 (29.7%) 1,051 (43.1%) 485 (19.9%) <.0001
Interrupted Aortic Arch + VSD (n) 459 (10.1%) 149 (32.5%) 205 (44.7%) 63 (13.7%)
Arch + V3D (n} 614 (13.6%) 195 (31.8%) 256 (41.7%) 69 (11.2%)
Isolated Arch (n) 1,013 (22.4%) 363 (35.8%) 434 (42.3%) 100 (3.9%)

Data represent median (interquartile range) or n (%); * In 9% of operations (n=429) neither RCP nor DHCA could be assigned

146  The Society of Thoracic Surgeons  www.sts.org o New @ Non-CME Session



3:55pm

4:10 Pm

4:20 Pm

4:30 Pm

4:40 pm

4:55 pm

5:05 pPm

QAudience Poll

J MONDAY, JANUARY 25, 2016

Quality Measurement: What's New?
Dawid M. Shahian, Sudbury, MA

Public Reporting: What’s New?
Vinay Badhbwar, Pittsburgh, PA

Public Reporting With the STS General Thoracic Surgery Database
Benjamin D. Kozower, Charlottesville, VA

STS Congenital Heart Surgery Database Risk Models
Marshall L. Jacobs, Newtown Square, PA

National Quality Initiatives (National Quality Forum, AMA-convened
Physician Consortium for Performance Improvement, and CMS
Physician Compare Website): What's New?

Jeffrey P Jacobs, St Petersburg, FL
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Peter K. Smith, Durbam, NC
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1:30 pPm - 3:30 Pm Room 120D
Adult Cardiac Session: Aorta |

Moderators: Derek R. Brinster, New York, NY, and Wilson Y. Szeto, Philadelphia, PA

COMMERCIAL RELATIONSHIPS W.Y. Szeto: Research Grant, Edwards Lifesciences Corporation, Medtronic, Inc, LivaNova;
Consultant/Advisory Board, Micro Interventional Devices, Inc

Unless otherwise noted in this Abstract Book or by the speakers, speakers have no commercial
relationships to disclose and will be presenting information only on devices, products, or
drugs that are FDA-approved for the purposes they are discussing.

Presenting authors are listed in bold.

The physician competencies addressed in this session are patient care and procedural skills and medical
knowledge. These physician competencies will be addressed through a series of individual lectures and
a brief question-and-answer session after each topic.

1:30Pm Room 120D

Open Repair of Thoracoabdominal Aortic Aneurysm in Patients <50 Years of Age
J- 8. Coselli’, O. A. Preventza’, K. I de la Cruz?, S. Green?, M. D. Pricé, 8. A. LeMaire'
Baylor College of Medicine, Houston, TX, *Baylor College of Medicine/Texas Heart Institute,
Houston

COMMERCIAL RELATIONSHIPS J.S. Coselli: Consultant/Advisory Board, Vascutek Ltd a Terumo Company; Research Grant,
Medtronic, Inc, W. L. Gore & Associates; Speakers Bureau/Honoraria, Vascutek Ltd a Terumo Company; S. A. LeMaire:
Consultant/Advisory Board, Baxter Healthcare Corporation, Medtronic, Inc; Research Grant, Vascutek Ltd a Terumo
Company, Medtronic, Inc, GlaxoSmithKline, W. L. Gore & Associates, COOK Medical, Edwards Lifesciences Corporation;
O. A. Preventza: Consultant/Advisory Board, Medtronic, Inc; Speakers Bureau/Honoraria, W. L. Gore & Associates, COOK
Medical

Purpose: Evolving endovascular approaches to thoracoabdominal aortic aneurysm (TAAA)
repair are attractive alternatives to the “gold standard” of conventional open TAAA repair.
However, younger patients (<50 years) may be better served by traditional repair techniques.
To better understand operative risk, we evaluated open TAAA repair in younger (<50 years)
and older (>50 years) patients.

Methods: We reviewed retrospective and prospective data from 3,330 cases of open TAAA
repair performed between 1986 and 2015. 443 patients (13.3%) were <50 years of age
(median age, 41.0 [IQR 34.0-46.0]), and of these, 249 (56.2%) had a connective tissue
disorder. Aortic dissection was common in younger patients (n=357, 80.6%). Thirty-three
patients (7.4%) had an acute/subacute aortic dissection. Rupture was relatively uncommon
(n=12,2.7%). Thirty patients (6.8%) previously had an open or endovascular repair failure.
Adverse event was defined as operative death or permanent (present at discharge) stroke,
paraplegia, paraparesis, or renal failure necessitating dialysis.

Results: Significant differences were found between younger and older patients. Peripheral
vascular disease occurred less often in younger vs older patients, as did coronary artery
disease. Extent II and urgent/emergent repair were more common in younger vs older
patients. Aortic clamp time was increased in younger patients than in older patients. Bypass
grafts to visceral arteries were increasingly used in younger patients than in older patients.
Younger patients often had better early outcomes than older patients (Table), including
operative death, 30-day death, permanent paraplegia, permanent renal failure necessitating
dialysis, and cardiac complications, but both groups had similar rates of permanent or
temporary stroke.
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Conclusions: Early outcomes of open TAAA repair were excellent for patients <50 years old,
compared to those for older patients; risk was typically reduced by half or greater. Patient age
is easily assessed. In general, one should consider reserving evolving endovascular approaches
to TAAA repair for patients >50 years old.

Table. TAAA R Stratified by Patient Age: <50 w8 >50 years

All <50 years =50 years
—_— (3350 (n=443) (n=2887) Prvalue
Preoperative factors
Aortic dissection 1196 (35.9) 357 (80.6) 839 (20.1) <0001
Coronary artery disease 1241 (37.3) 60 (13.5) 1181 (40.9) <0001
Peripheral vascular disease 858 (25.8) 34(17.7) 824 (28.5) <0001
Oiperative details
Extent I repair 1075 (32.3) 194 (43.8) 881 (30.5) <0001
Urgent or emergent repair 729 (21.9) 117(26.4) 612(21.2) 02
Aortic clamp time, median 48.0[360-620] SB.O[435-750] 47.0[360-600] <0001
Bypass graft to any visceral atery 842 (25.3) 135 (30.5) 707 (24.5) 008
Early outcomes
Adverse event' 482(14.5) 24 (5.4) 458 (15.9) <0001
Operative death 252(7.6) 15(3.4) 237(8.2) <0001
30-day death 162 (4.9) 11(2.5) 151(5.2) 01
Early survival with life-altering 230 (6.9) 9(2.0) 21(1.7) <0001
complication®
Permanent/temporary stroke 100 (3.0) 7(1.6) 93(3.2) <0001
Cardiac complications 866 (26.0) 48(10.8) BI8 (28.3) <0001
Permanent’ stroke 75(2.3) s(L1) 70(2.4) 1
Permanent’ renal failure 190 (5.7) 7(L6) 183 (6.3) <0001
Permanent’ paraplegia 98 (2.9) s(L1) 93 (3.2) 0
Permanent’ paraparesis 81 (2.4) 4(0.9) 77(2.7) 02
! Adverse event was defined as operative death or permanent (present at hospital disch stroke, legia, paraparesis, or renal failure o
dn]ysu
h d with stroke, 1l is, or renal failure itating dialysis.

’Pcuenl at the time of hospital d:s:lnrgc or early death.
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Adult Cardiac Session: Aorta I — Continued

1:45pm Room 120D

Imaging Experience of Type Il Hybrid Aortic Arch Repair: Lessons Learned From 6
Years of Zone 0 Landing and Evolution to Zone 2 Arch Repair

J.J-Appoo’, V. Kotha’, E. Herget’

1Libin Cardiovascular Institute, University of Calgary, Canada, 2 Foothills Medical Centre,
Uniwersity of Calgary, Canada, > University of Calgary, Canada

Purpose: Endovascular therapy changed the paradigm of descending thoracic aortic
surgery. The proximal arch and ascending aorta are current frontiers being investigated.
However, stability of stent grafts deployed across the arch and into ascending aorta
(Zone 0) is unknown. This study examines our completed experience with type II hybrid
arch replacement.

Methods: Baseline characteristics, intraoperative variables, and postoperative complications
were reviewed for all patients at a single center undergoing type II hybrid arch replacement
utilizing a four-branch Bavaria graft and Zone 0 endovascular stent graft placement.
Dedicated imaging follow-up protocol was followed. Imaging was reviewed by dedicated
cardiovascular imagers to assess stent graft complications related to landing in Zone 0.

Results: Twenty-three consecutive patients underwent type II hybrid arch replacement from
November 2008 to July 2014. Indications included dissection (n=13), aneurysm (n=9), and
penetrating atherosclerotic ulcer (n=1), all involving the ascending aorta, arch, and descending
thoracic aorta. There was one intraoperative death. One patient was lost to follow-up after
12 months. Mean imaging follow-up was 33 months (range: 4-72). One third of patients
had mean follow-up greater than 4.5 years. Three patients required four reinterventions for
proximal landing zone complications: stent graft buckling (n=1), graft migration (n=1), and
persistent type 1a endoleak (n=2). There was no stent graft fracture. Proximal stent graft bird
beaking within Zone 0 was seen along the lesser curve of the Dacron graft in 15 patients,
four of which caused greater than 2 cm non-apposition. At 6-year clinical follow-up, there
was no aortic rupture or late mortality.

Conclusions: Ability of endografts to treat diffuse thoracic aortic disease may be limited by
issues with conforming to the double curve formed by ascending, arch, and descending aorta.
We have changed our technique of hybrid arch to extend surgical resection into Zone 2 of
the arch, creating an idealized landing zone.
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Conventional Type Il Hybrid
Arch with Zone 0 landing

Hybrid Zone 2 Arch
Replacement i

Tertiles based | Average duration | Total type 1A Re- Bird

on follow up of ffu [months) Endoleak intervention | beaking

Tertile 1 [n=7) | 57 ] 2 6

Tertile 2 (n=8) | 32 1 2 5

Tertile 3

(n=7) 11 | 0 4 =
S

Total Average = 33 4 4 15 2
>
3
m
=
—
(=]

2:00 pm Room 120D g

Endovascular Arch Repair in Zone 0 and Zone Z Arch Disease

Joseph E. Bavaria, Philadelphia, PA

COMMERCIAL RELATIONSHIPS ]. E. Bavaria: Research Grant, Edwards Lifesciences Corporation, Medtronic, Inc, COOK
Medical, Boston Scientific, W. L. Gore & Associates, St Jude Medical

REGULATORY DISCLOSURE 'This presentation will address the TBE Graft by W. L. Gore, which has an FDA status of

investigational. This presentation describes the off-label use in a trial as an adjunct to the Zone 2 arch procedure.
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Adult Cardiac Session: Aorta I — Continued

2:15pm Room 120D

Clinical Outcomes of the David V Valve-Sparing Root Replacement Compared to
Bioprosthetic Valve Conduits for Aortic Root Aneurysms

J. Esaki’, B. G. Leshnower?, J. Binongo’, Y. Lasanajak’, M. E. Halkos’, R. Guytor?, E. P. Chen’
'Otsu Red Cross Hospital, Japan, ’Emory University School of Medicine, Atlanta, GA, °Emory
University, Atlanta, GA

COMMERCIAL RELATIONSHIPS R. Guyton: Consultant/Advisory Board, Medtronic, Inc; M. E. Halkos: Consultant/Advisory
Board, Medtronic, Inc, Intuitive Surgical, MAQUET Cardiovascular

Purpose: Valve-sparing root replacement (VSRR) is an established therapy for aortic

root pathology. Limited insight exists, however, when comparing results of VSRR with
conventional root replacement using a bioprosthetic composite conduit (BIO). The study
evaluates and compares clinical outcomes of patients undergoing VSRR and BIO.

Methods: A retrospective review from 2002 to 2015 at a US academic center identified 618
patients who underwent a VSRR (262 patients) or BIO (356 patients). Propensity score
matching was performed for each patient using 17 preoperative characteristics and resulted in
149 matched pairs.

Results: The mean age was 49 years in both groups (P=.97). Left ventricular ejection fraction
was 58% in both groups (P =.41). The incidence of bicuspid valves (VSRR 29.5%, BIO 30.2%;
P=.90), Marfan syndrome (VSRR 10.7%, BIO 5.4%; P=.09), type A dissection (VSRR
13.4%, BIO 13.4%; P=1.00), and arch replacement (VSRR 60.4%, BIO 54.4%; P = .29)

were similar between the groups. The reoperation rate was higher in BIO than VSRR (VSRR
11.4%, BIO 37.6%; P< .01). Cardiopulmonary bypass (VSRR 230 minutes, BIO 203 minutes;
P<.01) and cross clamp times (VSRR 202 minutes, BIO 171 minutes; P < .01) were longer in
VSRR patients. Operative mortality was 3.4% in both VSRR and BIO (P=1.00). There were
no significant differences in renal failure or stroke between the groups (Table). VSRR patients
had less prolonged ventilation as well as shorter ICU and hospital LOS compared with BIO.
Five-year survival was equivalent between groups (VSRR 90.8%, BIO 91.3%; P=.72).

Conclusions: Despite being a more complex procedure, VSRR, in comparison to BIO, results
in similar operative mortality and morbidity, but with shorter overall ICU and hospital stays
and similar mid-term survival. In appropriately selected patients, VSRR provides an attractive
alternative to BIO.
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p=0.72

Q 12 24 T2 84 o6 108
Months after operation
VSRR (n=143) BIO (n=149) GMR/OR [95%C1] |p-value
Reoperation for bleeding 7[4.7%] 8 [5.4%] 0.88[0.32,2.41] 0.80
Prolonged ventilation (>24h) 22 [14.8%] 39 [26.2%)] 0.49 [0.27,0.87] 0.02
ICU stay (hours) (Median [q1,q3] (mean)) 42.8[24.0,72.8] (48.5) | 49.0[34.0,110.0] (60.6) | 0.80[0.66,0.97] 0.03
10S (days) (Median [q1,q3] (mean)) 6.0 [5.0,8.0] (7.4) 6.0 [5.0,9.0] (8.4) 0.87 [0.77,0.98] 0.02
IABP 6 [4.0%] 17 [11.4%] 0.33 [0.12,0.85] 0.02
New dialysis required 1[0.7%] 3 [2.0%] 0.42 [0.06,2.92] 0.38
Transient Neurological Dysfunction 4[2.7%] 6 [4.0%] 0.68 [0.20,2.33] 0.54
Permanent Neurological Dysfunction 3[2.0%] 4[2.7%] 0.77[0.19,3.20] 0.72
Pacemaker implantation 1[0.7%] 4[2.7%] 0.33 [0.05,2.12] 0.24
Deep sternal infection 0[0.0%] 2 [1L.3%] 0.20[0.01,4.19] 0.30
Operative mortality 5[3.4%] 5[3.4%] 1.00 [0.30,3.35] 1.00
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Adult Cardiac Session: Aorta I — Continued

2:30pPm Room 120D

The Concept of Selective Antegrade Cerebral Perfusion During Mild (28 °C) Systemic
Hypothermia Safely and Reproducibly Can Be Applied to All Aspects of Aortic Arch
Surgery: Single-Center Experience Over a 15-Year Period in 587 Consecutive Patients
A. El-Sayed Abmad, N. Papadopoulos, A. Moritz, A. Zierer

University Hospital Frankfurt, Germany

Purpose: Whether sclective antegrade cerebral perfusion (ACP) during mild systemic
hypothermia (228°C) is applicable to aortic arch surgery without restrictions, including the
emergency setting of an acute type A aortic dissection or extensive total arch procedures like
elephant and frozen elephant trunk techniques, is a subject of ongoing controversy.

Methods: Between January 2000 and January 2015, 587 consecutive all-comers underwent
aortic arch surgery at our institution, uniformly applying selective ACP (unilateral: n=393,
67%; bilateral: n=194, 37%) during mild systemic hypothermia (28.7 °C + 0.6 °C). Patient
mean age was 68 years + 16 years; 405 patients (69%) were men. 219 patients (37%) had
acute type A aortic dissection. Hemiarch replacement was performed in 386 patients (66%),
while the remaining 201 patients (34%) underwent total arch replacement, including
elephant trunk (n=74,13%) and frozen elephant trunk (n=37, 6%) procedures. Fifty-six
patients (10%) have had previous aortic arch surgery. Clinical data were prospectively entered
into our institutional database.

Results: Cardiopulmonary bypass time accounted for 183 minutes + 67 minutes and
myocardial ischemic time reached 110 minutes * 45 minutes. Mean duration of selective
ACP was 48 minutes + 21 minutes (range: 12-96). Chest tube drainage during the first 24
hours accounted for 597 mL + 438 mL. Mean ventilation time was 31 hours + 18 hours.
Re-exploration for bleeding and new postoperative renal replacement therapy was necessary
in 74 patients (13%) and 65 patients (11%), respectively. Mean intensive care unit stay was

4 days = 5 days. We observed new postoperative permanent neurologic deficits in 34 patients
(6%; stroke: n=33, 6%; paraplegia n=1,0.02%) and transient neurologic deficits in 29 patients
(5%). Thirty-day mortality was 6% (n=36).

Conclusions: Current data suggest that selective ACP in combination with mild systemic
hypothermia offers sufficient neurologic and visceral organ protection to all-comers requiring
aortic arch surgery without pathological or procedural limitations.
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2:45 pm Room 120D

Morphologic and Functional Markers of Aortopathy in Patients With Bicuspid Aortic
Valve Insufficiency vs Stenosis

E. Girdauskas', M. Rouman’, M. A. Borger’, T. M. Kuntzé’, B. Fey', K. Disha

1Central Hospital Bad Berka, Germany, 2Columbia University Medical Center, New York, NY,

? Zentralklinik Bad Berka, Germany

COMMERCIAL RELATIONSHIPS M. A. Borger: Consultant/Advisory Board, Edwards Lifesciences Corporation, LivaNova;
Nonremunerative Position of Influence, Medtronic, Inc; Speakers Bureau/Honoraria, St Jude Medical

Purpose: Bicuspid aortic valve (BAV') associated aortopathy is heterogeneous and still
insufficiently defined. We aimed to prospectively analyze the morphologic and functional
parameters of aortopathy in patients undergoing surgery for bicuspid aortic valve
insufficiency vs stenosis.

Methods: A total of 172 consecutive patients (59 years + 10 years, 71% male) underwent
aortic valve replacement with or without proximal aortic surgery for BAV stenosis (n=137,
AS group) and BAV insufficiency (n=35, Al group) from January 2012 through December
2014. All patients underwent preoperative cardiac magnetic resonance imaging (MRI) to
evaluate morphological/functional parameters of the aortic root. MRI data were used to
guide sampling of aortic tissue intraoperatively (from the area where flow-jet impacts on the
aortic wall [jet-sample] and the opposite aortic wall [control-sample]). Aortic wall lesions
were graded based on histological sum-score (0-21). Expression/severity of aortopathy was
quantified by means of proximal aortic phenotype, indexed aortic diameters, and a sum-score.

Results: There was a significant difference in maximal aortic diameters between Group AS
vs Group Al (41 mm + 8 mm vs 47 mm * 8 mm, P < .001). Although mid-ascending aortic
phenotype (type II) was the most prevalent aortopathy in both study subgroups, there was a
significantly higher prevalence of root dilatation phenotype (type I) in the Group Al (27%
vs 6%, P =.01). Moreover, aortic annulus diameter was significantly larger in Group Al

vs Group AS (32 mm * 3 mm vs 27 mm * 3 mm, P < .001). Histological sum-score was
significantly different between Group Al vs Group AS (3.2 + 2.6 vs 2.5 = 1.4, P=.03).

The angle left ventricle/aorta did not differ significantly between Group AS vs Group Al
(49.8° £ 10.5° vs 45.7° + 9.2°, P = .08). Logistic regression identified the BAV functional form
(Group Al vs Group AS) as independent predictor of indexed aortic diameter >22 mm/m?
(OR 4.7, P=.007).

Conclusions: Our study demonstrates that BAV functional phenotype (insufficiency vs
stenosis) has a significant impact on the expression and severity of bicuspid aortopathy.
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3:00 pm Room 120D

Bicuspid Aortic Valve Insufficiency With Root Aneurysm: Repair With Root
Reimplantation
Edward P Chen, Atlanta, GA
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Adult Cardiac Session: Aorta I — Continued

3:15pm Room 120D
Redo Thoracoabdominal Aortic Aneurysm Repair: A Single-Center Experience Over 25
Years

R.Afifi', A E. Trott', H. K. Sandhi?, C. C. Miller', A. L. Estrera’, H. J. Saft"

The University of Texas Health Science Center, Houston, 2The University of Texas Medical

School, Houston

COMMERCIAL RELATIONSHIPS A. L. Estrera: Consultant/Advisory Board, W. L. Gore & Associates; Speakers Bureau/
Honoraria, MAQUET

Purpose: Aortic disease is a lifelong progressive illness that may require repeated intervention
over time. We reviewed our 25-year experience with thoracoabdominal (TAAA) and
descending thoracic (DTAA) aortic repair. We attempted to identify risk factor profiles of
patients with durable repairs and those requiring subsequent reoperation.

Methods: We reviewed all cases of open TAAA and DTAA repair in our practice between
1991 and 2014. Patient characteristics, operative variables, and reasons for redo requirement
were evaluated. Data were analyzed by contingency table and by multiple logistic regression.

Results: We performed 1,897 open DTAA/TAAA repairs and 254 (13%) were redos.
Redos were associated with age (61 years + 16 years vs 65 years + 13 years, P < .02),

Marfan syndrome (33, 13% redo vs 74, 5% non-redo, P < .001), and chronic obstructive
pulmonary disease (COPD) (122, 48% redo vs 592, 36% non-redo, P < .002). Reasons for
redo DTAA/TAAA were extension of disease (85%), intercostal patch expansion (5%),
visceral patch expansion (4%), infection (3%), anastomotic pseudoaneurysm (2%), and
thoracic endovascular aortic repair complications (1%). Previously repaired aortic extents
evenly involved DTAA, TAAA, and abdominal aneurysm, and 15% had multiple segment
involvement. Extent IV TAAA was predominantly involved in redos (40% redo vs 14%
non-redo, P < .001). Thirty-day mortality was significantly higher (61, 24% redo vs 241, 15%
non-redo, P < .002). Long-term survival was significantly lower among redos compared to
non-redo DTAA/TAAAs (Figure). Redo was an independent predictor of overall mortality
(HR 1.6, P < .001) after adjustment for age, aneurysm extent, preoperative glomerular
filtration rate, cerebrovascular disease, rupture, and smoking.

Conclusions: Need for redo surgery of DTAA/TAAA is common. It most often presents as
extension of disease into an adjacent segment and is independently related to younger age,
Marfan syndrome, and COPD. Long-term surveillance is indicated in patients following

TAAA/DTAA repair.
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Long-term Survival Comparing Redo fo Non-redo DTAA/TAAA Repairs
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1:30 pPm - 3:30 Pm Room 126ABC

Adult Cardiac Session: Ischemic
Moderators: Frank W. Sellke, Providence, RI, and Brett C. Sheridan, Chapel Hill, NC

COMMERCIAL RELATIONSHIPS F. W. Sellke: Consultant/Advisory Board, Bochringer Ingelheim, The Medicines Company
Unless otherwise noted in this 4bstract Book or by the speakers, speakers have no commercial

relationships to disclose and will be presenting information only on devices, products, or

drugs that are FDA-approved for the purposes they are discussing.
Presenting authors are listed in bold.

The physician competencies addressed in this session are patient care and procedural skills and medical
knowledge. These physician competencies will be addressed through a series of individual lectures and
a brief question-and-answer session after each fopic.

1:30pm Room 126ABC

Failure-to-Rescue Rates After Coronary Artery Bypass Grafting: An Analysis From the
STS Adult Cardiac Surgery Database

F H. Edwards', V. A. Ferraris’, P A. Kurlansky’, K. W, Lobdell!, X. HZ, S. O’'Brien®, A. P
Furnary’, J. Rankin®, C. M. Vassileva’, F: L. Fazzalari®, M. J. Magee, V. Badhwar”, Y. Xian®, ].
P, Jacobs™, M. C. Wyler von Ballmoos™, D. Shahian™

"University of Florida, Jacksonville, ?University of Kentucky Chandler Medical Center, Lexington,
*Columbia University, New York, NY, "Sanger Heart &3 Vascular Institute/Carolinas HealthCare
System, Charlotte, NC, °Duke Clinical Research Institute, Durham, NC, *Duke University,
Durbham, NC, ’Starr-Wood Cardiac Group of Portland, OR, SCardiothoracic S urgery Associates,
Nashwille, TN, *Southern Illinois University School of Medicine, Springfield, **University of
Michigan Medical School, Rochester, " HCA North Texas Division, Dallas,  University of
Pittsburgh, PA, *>Johns Hopkins All Children’s Heart Institute, St Petersburg, FL, " Medical College
of Wisconsin, Milwaukee, * Massachusetts General Hospital, Sudbury

COMMERCIAL RELATIONSHIPS V. A. Ferraris: Consultant/Advisory Board, Acelity; A. P. Furnary: Consultant/Advisory Board,
Edwards Lifesciences Corporation, Glysure Ltd; Nonremunerative Position of Influence, Johnson & Johnson, LifeScan, Inc;
Speakers Bureau/Honoraria, Edwards Lifesciences Corporation; K. W. Lobdell: Consultant/Advisory Board, Medtronic, Inc; J.
Rankin: Consultant/Advisory Board, BioStable Science and Engineering, Admedus

Purpose: Failure to rescue (FTR) increasingly is recognized as an important quality indicator
in surgery. We used the ST'S National Database to develop an FTR measure for coronary
artery bypass grafting (CABG) surgery. Factors influencing FTR were explored, and a model
was developed to predict FTR based on patient risk factors.

Methods: The study population consisted of patients undergoing isolated CABG from
January 2010 through December 2013. We defined FTR as death following complications
included in the STS CABG composite morbidity measure: stroke, renal failure, reoperation,
and prolonged ventilation. We determined FTR for a composite of the four complications
and for each individual complication. A statistical model to predict FTR was developed from
these data and the STS CABG risk model. Validation was based on both a “training set/test

set” approach and internal validation.

Results: 604,154 CABG records from 1,105 centers met study criteria. F'TR rates were:
stroke 16.4%, renal failure 22.3%, reoperation 12.4%, and prolonged ventilation 12.1%.

FTR was 10.5% for the composite of any of these complications. Numbers of complications
and combinations of complications were strongly associated with outcome. The FTR
prediction model demonstrated a c-index of 0.79. The model was well calibrated, with a 0.8%
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average difference between observed and predicted mortality rates across 10 risk categories.
With centers grouped into mortality terciles, complication rates increased modestly (11.4%
to 15.7%) from lowest to highest terciles, but FTR more than doubled (6.8% to 13.9%).
When centers were grouped into terciles based on complication rate, annualized CABG
volumes from lowest to highest complication terciles were 151, 133, and 107. Using the FTR
prediction model, centers with low complication rates had an FTR O/E=1.14 while the
group with the highest complication rates had 0.91 O/E.

Conclusions: Overall mortality rates and F'TR are directly related, but the latter varies more
across hospitals than the former. Lower FTR suggests greater capability to effectively manage
serious complications. Predicted F'TR rates for various combinations of complications may
assist in patient counseling, and FTR O/E ratios have promise as valuable quality metrics.
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Adult Cardiac Session: Ischemic — Continued

1:45pm Room 126ABC

Total Arterial Coronary Revascularization: A Superior Strategy for Diabetic Patients
Who Require Coronary Surgery

J. Tatoulis', R. Wynné’, B. F: Buxton?, R Skillington’®

ZRo.yal Melbourne Hospital, University of Melbourne, Australia, 2 University of Melbourne,
Australia, >Royal Melbourne Hospital, Parkville, Australia

Purpose: The Future Revascularization Evaluation in Patients with Diabetes Mellitus
(FREEDOM) randomized trial showed that for patients with diabetes and advanced
coronary artery disease, coronary artery bypass grafting (CABG) surgery was superior to
percutaneous intervention. We investigated whether total arterial revascularization (TAR)
conferred an additional survival advantage for diabetic patients having CABG.

Methods: We reviewed 63,592 cases from an audited, collaborative Australian cardiac surgical
database. A total of 34,181 patients undergoing first-time isolated CABG from 2001 to 2012
were identified. There were 11,642 diabetic patients (34.1%). TAR was performed in 12,271
patients (35.9%); 3,795 (30.9%) with diabetes vs 8,476 (69.1%) without diabetes. Propensity
score matching resulted in 6,232 matched pairs of patients who did or did not have TAR.
Data were linked to the National Death Index.

Results: In the total matched sample (n=12,464), there were 3,984 patients (32.0%) with
diabetes. Mean follow-up was 4.9 years. Analysis of diabetic patients (n=3,984) from

the propensity score-matched TAR cohort showed that similar proportions of diabetic
patients did have TAR (n=2,017, 50.6%) and did not have TAR (n=1,967, 49.4%); P = .337.
Perioperative, including 30-day mortality, was similar: 1.2% (24/2,017) for TAR and 1.4%
(28/1,967) for no TAR; P = .506. Late mortality was less in diabetic patients who underwent
TAR, 10.2% (205/2,017) vs no TAR, 12.2% (240/1,967); P = .041. Kaplan-Meier survival at
1,5, and 10 years was 96.2%, 88.9%, and 82.2% for the diabetic TAR group vs 95.4%, 87.5%,
and 78.3% for diabetic non-TAR (log rank, P = .036).

Conclusions: In a large, propensity score-matched cohort of patients having CABG, TAR
demonstrated further long-term prognostic benefit for diabetic patients, in the context of
equivalent perioperative mortality.
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Figure 1.

Comparison of Kaplan-Meier survival for diabetic TAR versus diabetic non-TAR propensity matched patients.
(log-rank, p = 0.036). TAR: Total Arterial Revascularization,
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Adult Cardiac Session: Ischemic — Continued

2:00 Pm Room 126ABC

Effects of Blood Transfusion on Late Cardiac and Noncardiac Mortality After Coronary
Artery Bypass Grafting

T. A. Schwann’, ]. R. Habil?, V. NauffaF, J. M. Khalifel?, M. R. Bonnell', M. Engoren’, R. H.
Habit?

"University of Toledo Medical Center, OH, “American University of Beirut, Lebanon, *The Johns
Hopkins Hospital, Baltimore, MID, 4Unifuersz'ty of Michigan, Ann Arbor

Purpose: Perioperative transfusion has been associated with increased late death after
coronary artery bypass grafting (CABG) surgery. Transfusions also are increasingly more
frequent in patients suffering serious post-CABG complications, which independently are
linked to poorer long-term term survival. We aimed to ascertain the transfusion effect on late,

after-CABG death independent of complications.

Methods: We analyzed the CABG experience from two Ohio hospitals (n=7,346; 1994-
2007). Salvage and preoperative renal failure patients were excluded. Long-term outcomes
and leading cause of death (cardiac, noncardiac, all-cause) were derived from the Social
Security Death Index and Ohio death data. Kaplan-Meier 15-year mortality was compared
for transfusion groups (Yes/No: n=2,540/4,806) overall and stratified based on perioperative
complications sub-cohorts (Yes/No: 2,638/4,708). Comprehensively risk-adjusted
transfusion effects were estimated by multivariate proportional-hazard Cox regression
analysis with forced adjustment using 32 covariates, including demographic and risk factors,
completeness of revascularization, and use of arterial grafting. Results were confirmed by
propensity score-adjusted analysis.

Results: Perioperative transfusions and complications occurred in 35.6% and 35.9% of the
overall study CABG population, respectively. Transfusion rates were about twice as frequent
in patients with perioperative complications compared to uncomplicated patients (26.1% vs
49.7%; P < .001). A total of 3,347 deaths (45.6%) were observed for the overall cohort at a
median time-to-death of 7.43 years after surgery. Death was substantially more frequent in the
case of complications (58.2% vs 38.5%; P < .001) or transfusion (41.6% vs 53.1%; P < .001).
Subsequently, 15-year cardiac mortality, known cause mortality (cardiac or noncardiac), and
all-cause mortality all showed large late effects of both perioperative transfusions [Figure,
right] and complications [Figure, middle]. The risk-adjusted transfusion effects [Figure,
left] after stratification showed: 1) similarly increased risk of noncardiac death irrespective
of perioperative complication status (No/Yes: adjusted HR=1.22 [1.04-1.43] / 1.21 [1.03-
1.41]); and 2) risk of cardiac death was increased substantially in complicated patients only
(Complicated [ Yes/No]: adjusted HR=1.58 [1.32-1.89] and 1.12 [0.92-1.37], respectively).

Conclusions: Perioperative transfusion is associated with significant adverse late death effects
in both complicated and uncomplicated patients. Our analysis suggests an interaction of
this transfusion effect with perioperative complications—specifically, late cardiac death.
Further studies are needed to confirm and elucidate this finding, including its potential dose
dependence.
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2:15pPm Room 126ABC

The Optimal Composite Graft Strategy for Multiple Sequential Radial Artery Grafting
to the Non-Left Anterior Descending Artery Territories in Aortic No-Touch Total
Arterial Off-Pump Coronary Artery Bypass Grafting

Y. Shimahara, T. Fujita, H. Hata, Y. Kume, S. Miura, J. Kobayashi

National Cerebral and Cardiovascular Center, Osaka, Japan

Purpose: We retrospectively reviewed the patients who underwent aortic no-touch total
arterial off-pump coronary artery bypass grafting (OPCAB) with an arterial composite graft
technique and evaluated a reliable composite graft strategy derived from the relationship
between the severity of target vessel stenosis and late graft patency.

Methods: The composite graft consisted of an in situ internal thoracic artery (ITA), which had
a distal end anastomosed to the proximal radial artery that applied to the non-left anterior
descending territories using sequential anastomotic technique. Between 2002 and 2013,
1,456 patients underwent aortic no-touch total arterial OPCAB in our center, and of these,
610 patients received this type of composite graft procedure. Of those, 145 patients (437
grafts) with two, three, and four sequential anastomoses had late graft examination 4.2 years
+ 2.0 years after OPCAB; these patients were enrolled in our study. A graft with most distal
anastomosis was defined as a last graft.

Results: The overall late graft patency with two, three, and four sequential anastomoses was
67.5%, 79.4%, and 80.4%, respectively. When the last graft was anastomosed to the severely
stenotic vessel (275%), late graft patency of each composite graft became higher than that
with the last graft that was anastomosed to the moderately stenotic vessel (<50%): 79.5%,
86.5%, and 83.6% vs 52.8%, 65.1%, and 73.1%, P < .05. Furthermore, in the composite graft
with two sequential anastomoses, late graft patency increased as high as 91.7% when all
sequential grafts were anastomosed to the severely stenotic vessels. In the composite graft
with four sequential anastomoses with the last graft anastomosed to the severely stenotic
vessel, if the number of moderately stenotic target vessels except the last graft was set at <1,
late graft patency increased to a high value compared with the number of these set at >1
(91.7% vs 75.0%, P < .05).

Conclusions: In sequential multivessel radial artery grafting of the composite grafts including
in situ I'TA, severely stenotic lesion of the most distal target causes a favorable late graft
patency. Furthermore, a good late graft patency can be obtained by minimizing the number
of moderately stenotic targets.
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Adult Cardiac Session: Ischemic — Continued

2:30pPm Room 126ABC

Coronary Artery Bypass Surgery With Hypothermic Ventricular Fibrillation Without
Aortic Occlusion: A Contemporary Study on Early Results and Long-Term Survival
P, E. Antunes, C. F. Branco, F. Soares, M. J. Antunes

Center of Cardiothoracic Surgery, Coimbra, Portugal

Purpose: There is little information in the recent literature on the results of patients
undergoing coronary artery bypass grafting (CABG) surgery with hypothermic ventricular
fibrillation without aortic occlusion. We analyzed early results and long-term survival in a
contemporary series of patients who underwent CABG surgery with this technique.

Methods: Patients were identified and the preoperative, operative, and postoperative data
retrieved from our institutional prospective CABG registry. From this database, the records
of 4,912 consecutive patients who underwent isolated CABG with hypothermic ventricular
fibrillation without aortic occlusion from January 2000 to December 2013 were retrieved for
analysis. Mean age was 63.2 years + 9.5 years, 13% (638) were women, 29.9% (1,467) were
diabetic, 10.3% (508) had peripheral vascular disease, 8.8% (431) had cerebrovascular disease,
and 50.4% (2,475) had previous acute myocardial infarction (AMI). Three-vessel disease

was present in 76.3% (3,747) of the cases, and 8.5% (414) had left ventricle ejection fraction
<40%. Patient survival was calculated by actuarial analysis according to the Kaplan-Meier
method.

Results: The mean cardiopulmonary bypass time was 53.6 minutes + 16.7 minutes. The mean
number of grafts per patient was 2.7 = 0.7 (arterial: 1.2 + 0.5). The left internal thoracic artery
(ITA) was used in 99.6% (4,893) of patients and both I'TAs in 21.8% (1,071). The in-hospital
and 30-day mortality rate was 0.5% (24) and 0.6% (27), respectively. Inotropic support was
required in 6.1% (299) and mechanical support in 0.6% (31), and 1.5% (74) were re-explored
for bleeding and 0.6% (31) for sternal complications (mediastinitis, 0.3%). Acute kidney
injury occurred in 962 patients (19.7%). The incidence rates of stroke/transient ischemic
attack and AMI were 2.4 and 1.5%, respectively. The mean hospital stay was 7.0 days +

4.4 days. Follow-up was 36,498 patient-years (median 7.8 years) and was complete for 95.9%
of patients. Late survival rates at 1,5, and 10 years were 97.1% + 0.2%, 92.2% + 0.4%, and
80.1% =+ 0.7%, respectively.

Conclusions: In this contemporary series, we demonstrate that hypothermic ventricular
fibrillation without aortic occlusion affords good early and long-term survival results in
patients undergoing isolated CABG. This method is simple and expeditious and remains a
very useful alternative technique of myocardial protection, which should be known to every
surgeon who performs CABG.
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2:45 pm Room 126ABC

A Comparison of Graft Stenosis and Occlusion Between Radial Artery and Saphenous
Veins 5 Years After Coronary Artery Bypass Grafting: A Secondary Analysis of the
Radial Artery Patency Study

M. Yamasaki', S. E. Fremes', S. Deb’, H. Tsubota', F. Moussa®’, E. Cohen’, S. Radhakrishnan’, J.
Dubbin’, D. Ko', A. Kiss’, L. Schwartz*

Schulich Heart Centre, Sunnybrook Health Sciences Centre, Toronto, Canada, * University of
Toronto/Sunnybrook Health Sciences Centre, Canada, *Institute of Health Policy Management and
Ewvaluation, University of Toronto, Canada, *University Health Network, Toronto, Canada

COMMERCIAL RELATIONSHIPS S. E. Fremes: Research Grant, Canadian Institutes of Health Research; S. Radhakrishnan:
Consultant/Advisory Board, Medtronic, Inc

Purpose: Coronary graft stenosis may be associated with future graft failure. This investigation
was to compare the prevalence, severity, and location of angiographic graft stenosis between
the radial artery (RA) and saphenous vein grafts (SVG) at least 5 years postoperatively using
the late Radial Artery Patency Study (RAPS) data.

Methods: Graft stenosis, assessed for patients with Thrombolysis in Myocardial Infarction
(TIMI) 3 flow of both grafts, was defined as grade 0 = 0%-24%, 1 = 25%-49%, 2 = 50%-74%,
or 3 = 75%-99% stenosis; significant stenosis was defined as >50%. The primary outcome was
the prevalence of significant graft stenosis involving either the proximal anastomosis, graft
body, or distal anastomosis. Secondary outcomes were significant stenosis in the individual
regions of the graft considered separately and the overall burden of graft disease using the
full grading scale. The tertiary outcome was major adverse cardiac events (MACE) of study
patients.

Results: Of 234 patients who underwent late invasive angiography, 163 patients had TIMI
3 flow in both the RA and study SVG. The presence of significant stenosis anywhere along
these grafts were similar between radials and SVGs (RA: 14/163 [8.6%], SVG: 19/163
[11.7%], P = .30); this also was true for the proximal anastomosis (RA: 5/163 [3.1%],
SVG: 5/163 [3.1%], P = 1.00), graft body (RA: 6/163 [3.7%], SVG: 13/163 [8.0%], P = .09),
or the distal anastomosis (RA: 4/163 [2.5%], SVG: 5/163 [3.1%], P =.71) considered
separately. However, the overall burden of graft body disease was higher in SVGs (P =.03),
predominantly driven by a greater number of SVG grafts with lesions less than 50%.
MACE were substantially higher in patients with significant graft stenosis than patients
without (patients with significant graft stenosis: 10 [35.7%)], patients without significant
graft stenosis: seven [5.2%], P < .0001).
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Conclusions: There was no difference in the rates of significant stenosis of patent RA grafts
and SVGs more than 5 years postoperatively. However, the burden of graft body stenosis was
less in RAs compared with SVGs, suggesting that the RA grafts will continue to outperform
the SVG late after surgery.
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Adult Cardiac Session: Ischemic — Continued

3:00 Pm Room 126ABC

The Racial Paradox in Multiarterial Conduit Utilization for Coronary Artery Bypass
Grafting

W.B. Keeling', ]. Binongo', M. E. Halkos', B. G. Leshnower?, D. Nguyen', E. P Chen, E. L.
Sarin®, J. Miller', S. K. Macheers’, O. M. Lattouf’, R. A. Guyton®, V. H. Thourani'

! Emory University, Atlanta, GA, ?Emory University School of Medicine, Atlanta, GA, > Emory St
Joseph’s Hospital, Atlanta, GA, “The Emory Clinic, Inc, Atlanta, GA

COMMERCIAL RELATIONSHIPS R. Guyton: Consultant/Advisory Board, Medtronic, Inc; M. E. Halkos: Consultant/Advisory
Board, Medtronic, Inc, Intuitive Surgical, MAQUET Cardiovascular; O. M. Lattouf: Consultant/Advisory Board, Baxter
Healthcare Corporation; Ownership Interest, TransCardiac Therapeutics, LLC, MiMedx Group, Inc; E. L. Sarin: Consultant/
Advisory Board, Abbott Vascular

Purpose: It has been established that outcomes for black patients undergoing coronary
artery bypass grafting (CABG) surgery are inferior to those of their white counterparts.
'The purpose of this study was to determine if a racial bias exists in patients who undergo
multiarterial CABG, which may lead to differences in postoperative outcomes.

Methods: A retrospective review of black (n=2,808) and white (n=13,570) patients who
underwent isolated, primary CABG from January 2002 to June 2014 at a US academic
institution was performed. Multivariable logistic regression analysis was used to assess the
difference in 30-day and long-term outcomes between racial groups following CABG.

Results: Overall, 16,378 patients underwent CABG, and 2,441 (14.9%) received >1 arterial
graft. Black men received the highest percentage of multiarterial CABGs (317/1,639,19.3%)
followed by white men (1,715/10,246, 16.8%), black women (126/1,169, 10.8%), and

white women (283/3,324, 8.5%). Blacks were 30% more likely to receive multiarterial grafts
than whites (OR 1.3,95% CI 1.2, 1.5), yet had significantly higher odds of stroke (OR 2.1,
95% CI 1.6,2.9), Table. Among whites, women experienced higher odds of in-hospital
mortality (OR 1.5,95% CI 1.1, 2.2); among blacks, female gender was associated with
lower in-hospital mortality (OR 0.5,95% CI 0.2, 0.9). Despite having the highest rates of
multiarterial grafting, black men continued to demonstrate the worst in-hospital survival
compared to all other groups. Furthermore, blacks had a higher mortality than whites at

5 years (HR 1.5,[1.3,1.7], P < .0001).

Conclusions: Whites were less likely than blacks to receive multiarterial CABG in this large,
single-center cohort. Despite higher rates of arterial grafting, blacks continued to have
significantly worse early and late survival when compared to whites. Increased evaluation of
the causes of this disparity is warranted.
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OUTCOME |Black vs White

|OR (95% Cl) |p-value
Myocardial infarction [1.4(08,26) [0.23
Stroke [2.1(1.6,2.9) |<0.0001
Mediastinitis [2.7 (0.7,10.3 ) /0.14
Septicemia 11.7(1.2,25) 0.0
Heart block requiring pacemaker (0.7 (0.3, 1.4) 0.25
MSOF [1.5(0.9.2.5) 0.15
Re-exploration for hemorrhage [1.2 (0.9, 1.6) 0.16
Postoperative Pneumonia |1,3 (1.1, 1.8) iﬂ.ﬂﬂl
Postoperative IABP insertion 2.4 (1.5, 3.9) |0.0004

3:15pm Room 126ABC

What Are the Barriers to Multiple Arterial Grafting?
Joseph F. Sabik 111, Cleveland, OH
COMMERCIAL RELATIONSHIPS J. F. Sabik: Consultant/Advisory Board, Medtronic, Inc, LivaNova; Research Grant, Abbott

Laboratories, Edwards Lifesciences Corporation
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1:30 Pm - 3:30 Pm Room 122ABC
Congenital Session: Pediatric Congenital |

Moderators: Andrew C. Fiore, St Louis, MO, and Mark D. Rodefeld, Indianapolis, IN

Unless otherwise noted in this 4bstract Book or by the speakers, speakers have no commercial
relationships to disclose and will be presenting information only on devices, products, or

drugs that are FDA-approved for the purposes they are discussing.
Presenting authors are listed in bold.

The physician competencies addressed in this session are patient care and procedural skills and medical
knowledge. These physician competencies will be addressed through a series of individual lectures and
a brief question-and-answer session after each fopic.

1:30Pm Room 122ABC

Selection Schemes and Technical Diversities of Extra-Anatomic Bypass in Complex
and Recurrent Aortic Coarctation and Hypoplastic Arch

E. B. Delmo Walter', B. Hartmann', A. Ekkernkamp’, R. Hetzer’

"Trauma Center Berlin, Germany, >’Herzzentrum Cottbus, Germany

Purpose: Even with all the interventions presently available for native coarctation of aorta

(CoA) and hypoplastic arch, repeat surgeries still may be required due to restenosis and/or
aneurysm formation. We report the selection schemes, technical variations, and long-term
outcome of extra-anatomic bypass to correct complex and recurrent CoA and hypoplastic
aortic arch.

Methods: From 1989 to 2012, 60 patients (mean age 29 years + 6.7 years) with complex aortic
coarctation (n=33; long-segment hypoplastic aortic arch in 15), recurrent coarctation (n=27;
anastomosis pseudoaneurysm in 10), underwent correction using extra-anatomic bypass,
either with (n=18; femoral bypass=13, left heart bypass=5) or without (n=42) extracorporeal
circulation via left lateral thoracotomy (n=52), combined median sternotomy and abdominal
laparotomy (n=>5), and supraclavicular (n=3) approach. The decision to use extracorporeal
circulation was based on the anatomical location of the coarctation, length of hypoplasia, and
history of previous repair. Preoperatively, mean systolic blood pressure was 130 mm Hg + 30
mm Hg at rest and 180 mm Hg * 40 mm Hg during exercise, with mean pressure gradient
of 80 mm Hg + 11.6 mm Hg (range: 40-120).

Results: Various extra-anatomic bypass strategies included left subclavian artery (LSCA) to
descending aorta (DA) (n= 38), right subclavian artery to left carotid artery (LCA) (n=2),
LCA to LSCA (n=3), LCA to DA (n=2), ascending aorta (AA) to LSCA (n=3), AA to DA
(n=4), aortic arch to DA (n=3),and AA to abdominal aorta (n=5). Graft size (median 18
mm, range: 6-26) was chosen according to the diameter of the ascending aorta. No operative
mortality, incidence of paraplegia and signs of neurological complications, or abdominal
malperfusion occurred. Mean reduction in systolic blood pressure was 60 mm Hg + 25 mm
Hg without any pressure gradient (P < .001). During a mean follow-up of 18.3 years + 3.7
years, there were no reoperations or graft complications and pseudoaneurysm formation on
the anastomotic sites. Seven patients (11.6%) had mild/moderate hypertension and are on
anti-hypertensive medications. No patients presented with claudication nor did any patient
experience orthostatic problems due to steal phenomenon.
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Conclusions: The strategy of using various extra-anatomic bypass techniques to correct
coarctation and its recurrence was based on the complexity of coarctation sites of stenosis
and length of the hypoplastic segment. Extra-anatomic bypass is a safe, effective solution and
achieves satisfactory long-term results.
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Congenital Session: Pediatric Congenital I — Continued

1:45pm Room 122ABC

Association of 24/7 In-House Attending Coverage With Outcomes in Children
Undergoing Heart Operations: An Analysis of the Virtual Pediatric Systems Database
P. Gupta’, M. Rettigant?’, H. E. Jeffries’, N. Brundage’, B. R Markovitz’, M. C. Scanlon®, J. M.
Simsic’

LArkansas Children'’s Hospital, Little Rock, ?University of Arkansas for Medical Sciences, Little
Rock, *Seattle Children’s Hospital, WA, *VPS, LLC, Los Angeles, CA, *Children’s Hospital Los
Angeles, CA, *Medical College of Wisconsin, Milwaukee,”"Nationwide Children’s Hospital,
Columbus, OH

COMMERCIAL RELATIONSHIPS M. C. Scanlon; Other, Virtual PICU Systems, LLC, Provide clinical design guidance to the

database development

Purpose: Multicenter data are limited regarding around-the-clock (24/7) presence of an in-
house critical care attending physician and outcomes in children undergoing heart surgery. To
address these knowledge gaps, this study evaluated this association using the Virtual Pediatric
Systems Database.

Methods: Children <18 years undergoing heart surgery in the Virtual Pediatric Systems
Database (2009-2014) were included. The study population was divided in two groups: 24/7
group (15,209 patients, 33 hospitals) and No 24/7 group (10,717 patients, 23 hospitals).
Hospitals with changing staffing patterns for the presence of an in-house ICU attending
during the study period were excluded (2,477 patients, nine hospitals). Propensity score
matching was performed to 1-1 match patients in the 24/7 group and No 24/7 group
(Figure). The patients were matched for patient characteristics, preoperative risk factors,
severity of illness, complexity and number of operations performed, and center volume.

Results: Overall, 25,926 patients (56 hospitals) qualified for inclusion. By propensity score
matching, 9,344 patients matched 1-1 between the two groups (4,672 in each group). Prior
to matching, the patients in the No 24/7 group were younger, smaller, more likely to have
preoperative risk factors, and underwent more than one cardiac surgery. After matching,
patients in the two groups were similar with respect to patient and center characteristics.

In the matched sample, mortality and duration of mechanical ventilation were lower in the
24/7 group vs the No 24/7 group. Other outcomes (such as use of extracorporeal membrane
oxygenation, incidence of cardiac arrest, extubation within 48 hours after surgery, rate of
reintubation, and duration of arterial line after surgery) also were significantly improved in
the 24/7 group (Table). In analysis stratified by surgical complexity, the majority of the study
outcomes remained significantly better in the 24/7 group for patients undergoing both low
complexity and high complexity operations.

Conclusions: The presence of 24-hour in-ICU attending coverage for children undergoing
heart surgery is associated with better outcomes, including mortality. It is possible that
24-hour in-ICU attending coverage may be a surrogate for other factors that may bias the
results. Further study is warranted.
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Table. Study Outcomes Among the Matched Patients
Without 24/7 With 24/7 P-yalue
Coverage Coverage
(N=4,672) (N=4,672)
Major Outcomes
Mortality 164 (3.5%) 119 (2.6%) 0.007
Length of ICU Stay 11.03 (0.3) 1076 (0.2) 0.46
Length of Mechanical Ventilation 7.85(0.3) 7(0.2) 0.02
Minor Outcomes
Use of ECMO 209 (4.5%) 159 (3.4%) 0.008
Cardiac Arrest 165 (3.5%) 103 (2.2%) 0.0001
Extubation < 24 hours 2,064 (57.7%) 2,169 (59.3%) 0.17
| _Extubation < 48 hours 2,382 (66.6%) 2,558 (69.9%) 0.003
Reintubation 568 (15.9%) 478 (13.1%) 0.0007
Days of Arterial line 6.68 (0.2) 6.03 (0.2) 0.007
Days of Central line 7.53(0.2) 7.05(0.2) 0.08

Continuous variables are summarized by mean + standard deviation. Categorical variables are
summarized as N (%0).
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Congenital Session: Pediatric Congenital I — Continued

2:00 Pm Room 122ABC

A Structured Blood Conservation Program in Pediatric Cardiac Surgery: More Is Better
8. Gunaydin’, K. McCusker’

LAdatip Hospital, Ankara, Turkey, *Portsmouth Regional Hospital, NH

Purpose: The limitation of alternative transfusion practices in infants increases the benefits of
blood conservation. We analyzed the efficacy of a structured program to reduce transfusions
and transfusion-associated complications in cardiac surgery.

Methods: Our pediatric cardiac surgery database was reviewed retrospectively, comparing
outcomes before and after the March 2014 implementation of an effective two-way

blood conservation program (significantly less prime volume, condensed circuit, cerebral
saturation-rSO2, retrograde priming, cell salvage, and pole-mounted vents). Group
1-Blood Conservation consisted of 214 infants (8.1 months + 3.4 months) who underwent
biventricular repair utilizing cardiopulmonary bypass (CPB) during the 12-month period
after implementation of the new program (March 2014-February 2015). They were
compared with Group B-Control/No Blood Conservation, 250 infants (7.91 months

+ 3.2 months) from the previous 12-month period (March 2013-February 2014).

Results: In Group 1, there were no statistical differences in age, sex, weight, CPB and

cross clamp times, preoperative and postoperative hemoglobin levels, and red blood cell
transfusions, despite lower intraoperative hemoglobin levels (P < .001) and blood transfusion
(P < .05) requirements. There were significantly lower inotropic scores (P < .01) and a trend
toward a shorter duration of time on the ventilator (P < .067) in the blood conservation
group. Logistic regression analysis demonstrated a significant correlation between
intraoperative blood transfusion and increased inotropic score, longer duration on the
ventilator, and increased length of hospitalization.

Conclusions: These findings, in addition to attendant risks and side effects of blood
transfusion and the rising cost of safer blood products, justify blood conservation in pediatric
cardiac operations. Circuit miniaturization, ultrafiltration, and reduced postoperative
bleeding, presumably secondary to higher fibrinogen and other coagulation factor levels,
contributed to this outcome.
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2:15em Room 122ABC
Evaluation of Explanted CorMatrix™ Intra-Cardiac Patches in Children With
Congenital Heart Disease

J. 8. Nelson', R. G. Ohye’, M. 8, A. Heider’

"University of North Carolina, Chapel Hill, ?University of Michigan, Ann Arbor, *University

of Michigan Medical School, Ann Arbor

Purpose: Animal data demonstrate that intra-cardiac patches of decellularized porcine small
intestine submucosa (CorMatrix) become repopulated with native cells, suggesting the
possibility of a substrate for regenerative tissue in humans. We report the only prospective
series to date of these explanted CorMatrix patches placed in infants with congenital heart
disease.

Methods: CorMatrix patches were implanted as the hemi-Fontan baffle in patients

during their second stage of palliation. The patch material was explanted as part of the
standard Fontan operation. Specimens were analyzed using hematoxylin and eosin, Movat
pentachrome, and trichrome stains.

Results: Of the 12 implantations, 10 specimens were explanted. Two subjects did not undergo
Fontan due to unfavorable hemodynamics. Explanted patches revealed acellular material,
chronic inflammation, fibrosis, and foreign body giant cell reaction in all cases. In addition,
calcification was seen in two specimens and eosinophils in two specimens (Table). No
explanted CorMatrix material showed evidence of ingrowth of native cells or transformation
into cardiac tissue at a median of 21 months after implantation.

Conclusions: While the CorMatrix remained pliable and most did not exhibit calcification,
these intra-cardiac patches did not show evidence of native heart tissue ingrowth at a median
of 21 months in vivo.

Table. Patient characteristics (N=12) and histopathology (N=10)* g
—
Characteristics g
<
Male sex 9(75.00 >
Diagnosis 3
HLHS 7(58.3) m
=
DILY 1{8.3) =
DORV, HRV, P§ 1(8.3) (=]
Unbalanced AVSD, HLV, DORV, heterotaxy, g
s, i IVC 1(8.3)
DIRY, DORY 1 (8.3}
DORY, unbal: | AVSD, HLV 1(8.3)
Median age at implant (months) ]
Median age at explant (months) 27
Median tme i viva (months) 21
Histopathology

Fibrosis, acellular material, chronic inflammation, foreign body giant

6 (60.0)
cell reaction
Menbrancus NTbroconnective ssue wilh chronie injammation + 2 200)
dystrophic caleification Gk
Fibrosis, acellular material, chronic inflammation, forcign body giant 7 200)

cell reaction + cosinophils

Tevations: - Biypaplasiic Syndrome; z & et TeTt venariele;
double cullet right ventricle; HRY, hypoplastic right ventricle: PS, pubmonary steoasis; AVSD,
atrioventricular septal defect; HLV, hypaplastic left ventricle; IVC, inferior vena cava; DIRV, double
inbet right ventricle. * Data are presented as N (%) unless otherwise noted.
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2:30pPm Room 122ABC

Symptoms Do Not Correlate With Coronary Artery Intramural Length or Ostial
Diameter in Patients With Anomalous Aortic Origin of Coronary Artery

8. Balasubramanya, M. C. Monge, O. Eltayeb, A. E. Sarwark, J. M. Costello, C. K. Rigsby, A. R.
Popescu, C. L. Backer

Ann & Robert H. Lurie Childrens Hospital of Chicago, IL

Purpose: Anomalous aortic origin of coronary artery (AAOCA) from the contralateral aortic
sinus of Valsalva with an intramural course is a rare congenital anomaly. Sudden death is the
most devastating complication. We hypothesized that longer intramural lengths and smaller
ostial diameters in these patients would correlate with preoperative symptoms.

Methods: Retrospective analysis of data from all patients who underwent AAOCA unroofing
from 2006 to 2014 was performed. All patients underwent preoperative imaging with

either computed tomography (CT) or magnetic resonance imaging (MRI) or both, and the
intramural lengths were measured. Intramural lengths and ostial diameters also were directly
measured intraoperatively. Patients were grouped into those who had preoperative symptoms
and those who did not. The intramural lengths measured both preoperatively by imaging
and intraoperatively were compared between the two groups. Similarly, the ostial diameters
between the groups also were compared.

Results: Sixty-six patients underwent AAOCA unroofing. Mean age was 12.4 years

+ 4 years (range: 4.6-27.9). The gender distribution was 41 male (62.1%) and 25 female
(37.9%). Fourteen patients were asymptomatic. Of the 52 patients who were symptomatic,
38 had chest pain (24 typical anginal chest pain and 14 atypical chest pain), 11 had syncope,
11 had dizziness, nine had arrhythmia/palpitations, eight had shortness of breath, three

had exercise intolerance, and two had left arm pain. There was no significant difference in
intramural lengths measured by CT/MRI (symptoms 8.6 mm + 3.5 mm, no symptoms

8.9 mm * 2.8 mm, P =.77) and measured intraoperatively (symptoms 7.3 mm =+ 2.5 mm,
no symptoms 6.9 mm * 2.8 mm, P =.62). There was no significant difference in the ostial
diameters between the two groups (symptoms 1.9 mm + 0.49 mm, no symptoms 1.6 mm

+0.49 mm, P =.09). Mean hospital length of stay was 4.5 days + 1 day. There was no mortality.

Conclusions: Coronary unroofing for AAOCA is a safe method of eliminating the intramural
course. There was no demonstrable correlation between preoperative symptoms and

intramural AAOCA length or AAOCA ostial diameter. Further investigation of AAOCA
morphology is needed to help clarify indications for surgery.
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2:45 pm Room 122ABC
Long-Term Outcomes of Complete Vascular Ring Division in Children: 36-Year
Experience From a Single Institution

P. 8. Naimo', E. Sawan?, ]. S. Donald’, T. A. Frické’, Y. d’Udekem’, C. P Brizard’, 1. E.
Konstantinov!

'Royal Children’s Hospital, Melbourne, Australia, ?Royal Children’s Hospital, Parkville, Australia

COMMERCIAL RELATIONSHIPS C. P. Brizard: Consultant/Advisory Board, Admedus; Ownership Interest, Admedus; Y.
d’Udekem: Consultant/Advisory Board, Medical Specialties Distributors

Purpose: Complete vascular rings are rare and may cause tracheoesophageal compression.
Following surgical division, some patients have persisting tracheomalacia. Recently, it

was suggested that simultaneous tracheal reconstruction and resection of Kommerell’s
diverticulum is beneficial. Long-term outcome studies are limited. We aimed to analyze the
long-term outcomes of complete vascular ring division.

Methods: We conducted a retrospective review of all children (n=132) who underwent
surgical division of a complete vascular ring between 1978 and 2014 at our institution.
Surgery was performed via a median sternotomy (n=15), left thoracotomy (n=114), or right
thoracotomy (n=12). Cardiopulmonary bypass was used in 14 patients. Concomitant repair
of cardiovascular anomalies was undertaken in 16 patients. Tracheal reconstruction was not
performed in any patients. Kommerell diverticulum was not resected in any patients.

Results: Patient characteristics are summarized in Table 1. Hospital mortality was 1.5%
(2/132). Two patients with Noonan’s syndrome died in 1987 and 2009 of progressive
hypertrophic cardiomyopathy. There were no late deaths. Overall survival was 98.3% + 1.2%
(95% CI: 93.4,99.6) at 20 years. Postoperatively, bronchoscopy or bronchogram identified
tracheal stenosis in three patients (two early, one late) and tracheomalacia in 15 patients (five
carly, 10 late). There were nine reoperations in eight patients. Freedom from reoperation

was 89.9% = 3.8% (95% CI: 79.4,95.2) at 20 years. Of these reoperations, two were due to
residual tracheal compression and one was a tracheostomy for tracheomalacia, while six were
related to concomitant cardiac anomalies. Follow-up was 92% complete (121/132), with
median follow-up of 10.4 years (range: 14 days-36 years). At last follow-up, bronchoscopy

identified mild tracheomalacia in four patients and moderate tracheomalacia in one patient.

Conclusions: Survival beyond hospital discharge is associated with excellent outcomes. No
patient required resection of Kommerell diverticulum or tracheal reconstruction. Respiratory
symptoms following complete vascular ring division are uncommon.
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QAudience Poll @ Ticketed Event 52nd Annual Meeting Abstract Book

175



J MONDAY, JANUARY 25, 2016 ]\

Congenital Session: Pediatric Congenital I — Continued

Abstract continued from previous page

T able 1. Patient Characteristics

Variable

Total (==132)

Median ag= at repair

Meadian weizht at rapair

Twpe of Complate Vascular Ring
DAL

RAA with abarrant left subelavian artery, and laftlizamentous artariosus

Kommerll's diverticulum

RAA with mimor-imase branching and laft lizamentous aftericsns
LAA with Aght-sided descendine aorta, and right lizamentons artericsus

Concomitant Cardiovascnlar Anomalies
Tetmlogy of Fallot
Atrizl septal defect
Patent ductus artericsss
Ventricul ar septal dafect
Double-outlet Azht ventricle

Hypertrophic obs trective candionmopathy

Single coronary attery (nght coronary artery from the left comnary artery)

1 w=ar (range, 3 days to 15.7 wears)
8.7z (ranze, 0.9%= to T6l=)

60.6% (30/132)
37.8% (30/132)
20% (LO'50)
0.8%(1/132)
0.8%(1/132)

£.8%(9/132)
43%(6/132)
3.0% (4132
3.0%(4/132)
15%(2/132)
15%(2/132)
0.8% (1132

D44, dovble acrtic ach; L44, l=ft aorfic ach; R44, right aorfic arch
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3:00 pm Room 122ABC

Post-Fontan Follow-Up Outcomes in Patients With a Pulsatile Glenn Shunt

S. Ferns', C. F. Elzein?, S. Subramanian®, M. N. Ilbaw?

!University of North Carolina, Chapel Hill, Advocate Children’s Hospital, Oak Lawn, IL
Purpose: To evaluate and compare continued pulmonary artery growth in patients with and
without a prior pulsatile Glenn during mid-term follow-up after the Fontan.

Methods: Records of 212 patients undergoing staged single ventricle palliation during a
10-year period were reviewed. Of those, 103 (33 in pulsatile group A and 70 in non-pulsatile
group B) were selected. Demographic data, previous surgical or interventional procedures,
and intra, postoperative, and mid-term follow-up course on this cohort of patients after

the Fontan was noted. Echo data was collected at pre-Fontan catheterization and regular
intervals thereafter. Pulmonary artery sizes were documented on cardiac catheterization

and echo. To determine if there was measuring system bias, a comparison between Nakata
indexes calculated with catheterization and echocardiographic data at similar time points was
made.

Results: Demographic details were comparable in both groups. Average age and weight

at time of Fontan was 2.3 years and 12 kg. Perioperative details, such as prior surgeries,
fenestration at Fontan, bypass time, inotropic support, duration of ventilation, postop
saturations, central venous pressure, chest tube drainage, ICU days, and hospital days, were
comparable in both groups. Mean pulmonary artery pressure and systemic saturations
were higher in group A than B. There was a higher incidence of veno-venous collaterals in
group A.There was a significant difference in Nakata index in the pre-Fontan and follow-
up period between group A vs B. There was a significant increase in the Nakata index in
group A between pre-Glenn and pre-Fontan assessments (154.3,186.7, P < .005), as well
as the Nakata index between the pre-Fontan and long-term follow-up in this group (186.7,
195.1, P < .05). There was no significant change in the Nakata index in group B between
assessments (Table).

Conclusions: Pulsatile bidirectional Glenn is associated with better pulmonary artery growth,
which continues long after the additional pulsatile flow is disrupted after the Fontan
procedure.
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Table: Nakata Index at various time points

Time of Group B
measurement

Pre Glenn lcath] 154.3(149.9-158.8)  163(150.9-175.1) 0.34

1867(168.8204.6) 1601(1504-169.9)  0.005
IR 195.1(176.1-195.1)  167.3(157.9-176.7)  0.004
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3:15pm Room 122ABC

Mid-Term Results of a Total Cavopulmonary Connection With an Extracardiac Conduit
Performed in the Second Decade of Life

A. Metras', V. Fouillousx?, M. Al-Yaman?, N. Tafer’, X. G. Roques’, D. R. Metras’, B.
Kreitmann®, F. Roubertie’

!Bordeaux Hospital University, Pessac, France,?Children’s Hospital La Timone Marseille, France,
SBordeaux Heart University Hospital, France, “Centre Hospitalier La Timone, Marseille, France
Purpose: Completion of a total cavopulmonary connection (TCPC) with an extracardiac
conduit is usually performed in early childhood. Completion in the second decade of

life (10-20 years old) rarely has been studied. This bicentric study assessed early and late
morbidity/mortality outcomes after completing a TCPC in the second decade.

Methods: Between January 1999 and June 2014, 63 patients (36 males; mean age: 14.5

years + 2.9 years) underwent Fontan completion in the second decade of life. Palliation
before completion was an isolated bidirectional cavopulmonary shunt (BCPS) in three
patients or BCPS associated with additional pulmonary blood flow (APBF), which was
antegrade (Group 1) in 38 (60%) or retrograde (Group 2) in 22 (35%). Preoperative data and
perioperative courses were reviewed retrospectively. Data from a primary Fontan or a Fontan
conversion were excluded from this study. Mean follow-up time was 4.57 years (range: 0.8-
15), with no patients lost to follow-up.

Results: Mean pulmonary arterial and ventricular end-diastolic pressures were 12.2 mm Hg
and 9.5 mm Hg;, respectively, with no statistical difference between the groups. Mean Nakata
index was 284 mm?*m? + 123 mm?m? and 228 mm*m? + 92 mm?m? for groups 1 and 2,
respectively (P =.01). Aortic cross clamps were performed in 24 (group 1) and eight (group
2), P=.03. Forty TCPCs were fenestrated. There was one early death. Nine patients had

a prolonged ICU length of stay (>6 days). Mean time of pleural drainage was 10.6 days

+ 5.2 days. There were two late deaths. Actuarial survival was 98% and 96% at 1 and 4 years,
respectively. At the last follow-up, single-ventricle function remained similar or improved in
all group 2 patients, compared to 80% in group 1 (P =.01). NYHA significantly improved in
both groups: preoperatively, 47 patients were NYHA class IT and 16 were NYHA class I1I,
compared to 50 NYHA class I and 10 NYHA class II postoperatively (P < .001).

Conclusions: Single-ventricle palliation with BCPS and APBF allowed completion of TCPC
in the second decade of life, with satisfactory early and mid-term results and good functional
outcomes. However, BCPS and antegrade APBF were associated with moderate single-
ventricle dysfunction, so they need to be used cautiously as long-lasting palliation before
Fontan completion.
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1:30pm - 3:30 Pm Room 120A
General Thoracic Session: Lung Cancer I—Diagnosis and Staging

Moderators: Leah M. Backhus, Stanford, CA, and Subroto Paul, New York, NY

Unless otherwise noted in this 4bstract Book or by the speakers, speakers have no commercial
relationships to disclose and will be presenting information only on devices, products, or
drugs that are FDA-approved for the purposes they are discussing.

Presenting authors are listed in bold.

The physician competencies addressed in this session are patient care and procedural skills and medical
knowledge. These physician competencies will be addressed through a series of individual lectures and
a brief question-and-answer session after each topic.

1:30Pm Room 120A

Thoracic Surgery-Driven Free Lung Cancer Screening in an Underserved Region
Demonstrated Triple the Incidence of Lung Cancer Compared to the National Lung
Screening Trial

E. L. Simmerman’, N. B. Thomson III', C. Schroeder’

'Georgia Regents Medical Center, Augusta, > Georgia Regents University, Augusta

COMMERCIAL RELATIONSHIPS N. B. Thomson IIT: Ownership Interest, Nuance Communications, Inc

Purpose: The National Lung Screening Trial (NLST) confirmed that screening high-risk
individuals for lung cancer with low-dose computed tomography (LDCT) of the chest saves
lives. To increase screening accessibility to patients, our division of thoracic surgical oncology
developed a program offering free LDCT lung screening to individuals who met National
Comprehensive Cancer Network (NCCN) high-risk criteria.

Methods: This is a retrospective chart review from the first year of a free LDCT lung
screening program that started June 14, 2014. Advertising for the program, promoted by our
thoracic oncology surgeon, was by word of mouth, flyers, and a television news interview.
Within 1 year, 398 patients enrolled in the program, of which 255 qualified for free screening
based on NCCN high-risk criteria. Patients traveled as far as 151 miles for free screening.
Patients were divided into categories based on Lung-RADS Categories. Data were collected
on Lung-RADS Categories 3 and 4, and appropriate workups were performed.

Results: Of 255 patients screened, 23 patients (9%) were Lung-RADS Category 4, 23
patients (9%) were Category 3, 64 patients (25%) were Category 2, and 145 patients
(57%) were Category 1. Patients in Category 3 demonstrated stable follow-ups and/or
have follow-ups pending. With regard to Lung-RADS Category 4 patients, preliminary
data demonstrated cancer in eight patients (34.8% of Category 4 patients and a 3.1%
overall incidence). To date, four patients (1.6%) had pathologically proven malignancies,
four patients (1.6%) had a clinical diagnosis of cancer, seven patients (2.7%) had equivocal
findings with workup pending, four patients (1.6%) had false positives, and four patients
(1.6%) chose to avoid intervention and undergo serial imaging surveillance instead.
Pathologic staging results for subjects with cancer demonstrated three pT1aNOMO
adenocarcinomas and one metastatic colon cancer. Of note, referral basis has increased
significantly for the thoracic surgical oncology department as a result of this program.

Conclusions: This study demonstrated an overall cancer incidence of one in 32 high-risk
patients in our region, triple the number reported in the NLST. We report pathologically
proven cancers at early and treatable stages, confirming the importance of free lung cancer
screening programs in high-risk regions, such as ours.
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1:45 pm Room 120A

Operating on a Smoking Patient: A Survey Among US Thoracic Surgeons

B. Weksler, K. A. Marino, R. Klesges, Z. Bursac, M. A. Little, J. L. Sullivan

University of Tennessee Health Science Center, Memphis

Purpose: Current smoking has been associated with increased postoperative complications

in patients undergoing major thoracic surgical procedures. However, there are no guidelines
addressing the smoking patient. This study was designed to understand current management
of the smoking thoracic surgical patient in the preoperative period.

Methods: An anonymous survey was sent to thoracic and cardiac surgeons in the United
States. The survey included questions on strategies used to assist patients to quit smoking
prior to surgery and assessed the likelihood of a surgeon offering surgery to a smoking
patient.

Results: 158 surgeons responded to the survey. The majority (69%, 109/158) were general
thoracic surgeons in an academic practice (57%, 90/158) and with more than 15 years

in practice (51%, 81/158). The overwhelming majority of respondents (99%, 157/158)
considered current smoking a risk factor for postoperative complications. The most common
cessation strategy used in smoking patients was pharmacologic intervention with or without
behavioral support (77%, 122/158). About half of surgeons (47%, 74/158) reported that they
would not operate on a smoking patient, and 14% (10/74) tested patients preoperatively for
smoking. The ideal wait time from smoking cessation to surgery was 2-4 weeks, according to
two out of three respondents (66%, 48/74). Logistic regression showed that thoracic surgeons
(OR 2.1,95% CI 1.04-4.34, P = .05) in academic practice (OR 1.9,95% CI 0.98-3.5,

P =.07) were more likely not to offer surgery to currently smoking patients.

Conclusions: Despite a consensus that current smoking is a risk factor for postoperative
complications, there are a variety of therapeutic interventions used in the smoking patient.
Prospective studies and guidelines are needed to address preoperative care in the smoking
patient.
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2:00 Pm Room 120A

BRAF Mutation in Resected Stage | Lung Adenocarcinoma Is a Marker

of Worse Outcome

N. 8. Lui, L. F Tapias, D. J. Mathisen, M. Lanuti

Massachusetts General Hospital, Boston

Purpose: Despite complete surgical resection, patients with stage I non—small-cell lung cancer
(NSCLC) are at risk for disease recurrence. The impact of oncogenic driver mutations on
prognosis in stage | NSCLC are limited. The pure prognostic value of BRAF mutational

status was explored in resected stage 1 lung adenocarcinoma.

Methods: Mutation status was tested in patients who had complete resection of stage I
lung adenocarcinoma (T1-2aN0) without any adjuvant therapy from 2008 to 2011, using
a multiplex PCR-based assay. Disease-free survival (DFS) and overall survival (OS) were
compared between patients with BRAF mutant and BRAF wild-type tumors

Results: 312 patients were included in this analysis; 127 (41%) harbored KRAS mutations, 59
(19%) EGFR mutations, and 126 (40%) were KRAS-wildtype and EGFR-wildtype tumors.
Among the infrequent driver mutations were BRAF in seven patients (2.2%). There were 59
recurrences in the entire cohort with a median follow-up time of 36 months. Patients who
harbored a BRAF mutation had a 28.6% recurrence rate compared to BRAF wildtype 18.9%
(P<.0001). BRAF-mutant patients had similar tobacco use compared to BRAF wildtype
patients (median pack-years 27.5 vs 30, respectively). All BRAF-mutants underwent
lobectomy but were associated with more synchronous tumors at the time of surgery. There
were no deaths in the BRAF-mutant cohort despite recurrences. BRAF inhibitors have been
employed in patients with recurrent BRAF-mutant disease. Two patients harbored both a
BRAF and KRAS mutation, suggesting collision of tumors.

Conclusions: BRAF mutation is associated with increased risk of recurrence in resected stage
Ilung adenocarcinoma. Genotyping early stage resected lung adenocarcinoma can identify

high-risk patients who may be eligible for adjuvant therapy.
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2:15pm Room 120A

Lung Adenocarcinomas Presenting as Multiple Lesions With Ground-Glass Opacities
Should Be Treated as Independent Events

Y. Zhang', H. Cher?

! Fudan University Shanghai Cancer Center, China, > Fudan University Shanghai Cancer Center/
Shanghai Chest Hospital, Shanghai Jiaotong University, China

Purpose: The diagnostic criteria for multiple primary lung cancers mainly rely on pathological
examination of resected specimens. How to identify multiple primaries before surgery in
order to develop an appropriate treatment plan is a clinical dilemma. We hypothesized that
multiple ground-glass opacities (GGOs) at computed tomography might be one of the signs
suggesting primary lesions.

Methods: Prospectively collected data of consecutive patients with resected lung
adenocarcinomas were investigated retrospectively for clinicopathologic features, spectrum
of well-identified driver mutations, and survival. Outcomes were compared between patients
with multiple GGOs and sole tumor.

Results: A total of 1,205 patients with resected lung adenocarcinomas were included in this
study, of which 163 patients (13.5%) presented with multiple GGOs. Compared to single-
tumor patients, the multiple-GGO individuals were more likely to be female (P < .001)
and non-smokers (P < .001). Also, they were inclined to have a history of malignancy other
than pulmonary cancers (P =.001) and family history of malignancy (P =.001). The driver
mutations were detected more often in multiple-GGO cases than in single-cancer patients
(95.8% vs 75.4%, P < .001). For the paired lesions of the multiple GGOs, the discordant
rate of the mutational distribution was 84.5%. The multiple-GGO patients shared similar
recurrence-free survival with those having stage-IA single adenocarcinoma (P = .618), but
significantly better than that of patients with stage-IB sole cancer (P =.004). As for overall
survival, multiple-GGO individuals were about the same with IA patients (P =.627), while
seeming to be superior to stage-I1B cases, although it did not reach statistical significance

(P=.127).

Conclusions: Lung adenocarcinomas presented as multiple GGOs harbored a high
discrepancy of driver mutations and a favorable prognosis after resection, which supports
treating multiple lesions as independent events.
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General Thoracic Session: Lung Cancer I — Continued

2:30pPm Room 120A

A Risk Score to Assist in Selecting Lobectomy vs Sublobar Resection for Early Stage
Non-Small-Cell Lung Cancer

B. Gulack’, C. Yang’, B. Yerokun', B. C. Tong’, M. Onaitis’, T. A. D'Amico?, D. Harpole',

M. G. Hartwig’, M. E Berry’

"Duke Uniwversity, Durbam, NG, ?Duke University Medical Center, Durham, NG, *Stanford
University, CA

COMMERCIAL RELATIONSHIPS T. A. D’Amico: Consultant/Advisory Board, Scanlan International; B. C. Tong: Consultant/
Advisory Board, W. L. Gore & Associates

Purpose: The potential long-term survival benefit of lobectomy over sublobar resection for
early stage non—small-cell lung cancer must be weighed against a potentially increased risk
of perioperative mortality. A risk score was developed to aid in identifying patients whose
lobectomy risk is significantly higher than their sublobar resection risk.

Methods: The 2005-2012 American College of Surgeons National Surgical Quality
Improvement Program database was queried for patients undergoing a lobectomy or sublobar
resection (including segmentectomy or wedge resection) for lung cancer. A multivariable
logistic regression model using backwards stepwise variable selection was utilized to
determine factors associated with 30-day mortality among the lobectomy group. The
coeflicients of the factors remaining in the model were then divided by the lowest coefficient
to determine an associated score to predict perioperative mortality. Perioperative mortality
and other postoperative complications were compared among patients receiving lobectomy vs
sublobar resection by risk score.

Results: 5,749 patients met study criteria, of which 4,424 (77%) underwent lobectomy.
Among those who underwent sublobar resection, 1,098 (83%) underwent wedge resection,
while 227 (17%) underwent segmentectomy. Age, chronic obstructive pulmonary disease,
previous cerebrovascular event, functional status, smoking status in the past year, and surgical
approach (minimally invasive vs open) were associated with perioperative mortality among
patients receiving lobectomy (Figure). Among the entire cohort, patients with a risk score

of five or less had no significant difference in perioperative mortality by surgical approach
(Table). However, the perioperative mortality among patients with a risk score greater

than five was significantly higher for lobectomy as compared to segmentectomy or wedge
resection, respectively (4.9% vs 3.6% vs 0.8%, P < .01). The risk score also was useful for
delineating patients at significantly increased risk for prolonged ventilation (>48 hours) when
undergoing lobectomy as compared to sublobar resection.

Conclusions: In this study, we have developed a risk model that predicts which patients will
have increased perioperative risk when receiving a lobectomy for lung cancer as compared
to a sublobar resection. Among patients with a risk score <5, lobectomy should be strongly
considered to optimize long-term survival.
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Characteristic Associated Score

Age (Reference <60)

60-80 ——— 3
>80 —_— 5
History of COPD | —— 2
History of CVA e 2
Requires Assistance with ADLs ————— 3
Smoker within Past Year —-— 1
Open Approach (vs MIS) -v—-— 1

I I I I I

02 0.5 1 2 5

Favors Survival Favors Mortality

Table: Association of perioperative outcomes by risk score among patients undergoing sublobar
resection or lobectomy for lung cancer.

Group Wedge Resection Segl tomy Lobectomy p-value
Number of Patients
Score <5 835 172 3502
Score >5 263 55 922 =
Mortality g
Score =5 1.2% 1.2% 1.2% 0.99 E
Score >5 0.8% 3.6% 4.9% <0.01 :
Pneumonia 3
Score <5 3.0% 5.2% 5.1% 0.03 g
Score >5 5.7% 7.3% 12.6% <0.01 §
Failure to Wean from Ventilator >48 Hours g
Score <5 1.6% 2.3% 1.9% 0.67
Score >5 2.7% 3.6% 6.4% 0.04
Reintubation
Score <5 2.8% 4.1% 2.8% 0.75
Score >5 3.8% 3.6% 7.5% 0.07
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General Thoracic Session: Lung Cancer I — Continued

2:45pm Room 120A

Induction Chemotherapy for cN1 Non-Small-Cell Lung Cancer Is Not Associated With
Improved Survival

P . Speicher’, B. Gulack!, C. Yang’, D. Harpole', T. A. D’Amico’, M. E. Berry’, M. G. Hartwig’®
'Duke University, Durbam, NG, ?Duke University Medical Center, Durham, NG, *Stanford
University, CA

COMMERCIAL RELATIONSHIPS T. A. D’Amico: Consultant/Advisory Board, Scanlan International

Purpose: Current treatment guidelines recommend primary surgery for resectable non—small-
cell lung cancer (NSCLC) patients with clinical N1 disease, and adjuvant chemotherapy if
nodal disease is confirmed after resection. Because induction chemotherapy is recommended
for mediastinal nodal disease (cN2), we tested the hypothesis that induction chemotherapy
for cN1 disease improves survival.

Methods: Patients diagnosed with ¢T1-3N1MO0 NSCLC from 2006 to 2011 in the National
Cancer Data Base and who were treated with either lobectomy or pneumonectomy

were stratified by treatment strategy: surgery first vs induction chemotherapy. Baseline
characteristics were compared with standard statistical tests. Propensity scores were developed
and matched with a 2:1 nearest neighbor algorithm. Short-term outcomes included margin
status, 30- and 90-day mortality, readmission, and length of stay. Clinical nodal staging
accuracy was estimated using pathologic nodal status data for the patients treated with a
surgery-first approach. Survival analyses using Kaplan-Meier methods were performed on
both the unadjusted and propensity score-matched cohorts.

Results: A total of 6,772 cN1 patients were identified for inclusion, of which 735 (10.9%)
were treated with induction chemotherapy. Among patients treated with surgery first, clinical
nodal staging was accurate in roughly two-thirds of cases (pN1: 68.8%, pNO: 16.6%,
pN2-3:10.9%, pNX: 3.6%), and of the patients found to be pN1-3, 60.1% went on to receive
adjuvant chemotherapy. Prior to adjustment, patients treated with induction chemotherapy
were younger, had lower comorbidity burden, and were more likely to be treated at an
academic center and to have private insurance (all P < .001) but were significantly more
likely to have T3 tumors (30.1% vs 9.8%, P < .001) and to require pneumonectomy (22.9% vs
17.9%, P = .001). Following propensity score matching, there were no significant differences
in any patient characteristics (all P> .6), as well as clinical T-stage (P =.64) and need for
pneumonectomy (P = .43). There were no differences in short-term outcomes (Table) or
survival (Figure) between groups.

Conclusions: Preoperative clinical evaluation commonly overstages N1 disease. Induction
chemotherapy for cN1 NSCLC is not associated with improved survival and should not be
considered routinely. This analysis supports the currently recommended treatment paradigm

for cN1 NSCLC.
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Propensity-matched Kaplan-Meler survival for cN1 NSCLC, by trealment approach

20 {
0
o 1 2 3 4 5 6 7
Yoars
Surgery fest —— 1470 7z 856 541 330 188 72 15
Induction chema — — - 735 &0 s a2 168 84 56 3
Overall Surgery Induction
Outcome measure n = 2208) (n=1470) {n=738) p-value
Extent of resection 0.43

Lobectomy 1677 (76.1%) 1,110 (75.5%) 567 (77.1%)

Pneumonectomy 528 (23.9%) J60 (24.5%) 168 (22.9%)

Surgical approach (2010-2012) 0.58

VATS a7 (13%) 62 (12.2%) 35 (14.7%)

Converted 48 (6.6%) 95 (6.9%) 14 (5.9%)

Open 601 (80.5%) 412 (80.9%) 189 (79.4%)

Nodes remaved (IQR) 12 (7, 19) 12 (7, 19) 11 (6, 20) 0.85
Positive marging 221 (10.2%) 154 (10.6%) 67 (8.3%) 039
Surgical marging 0.80

RO 1,950 (B9.8%) 1,298 (B9.4%) 652 (30.7%)

R1 113 (5.2%) 78 (5.4%) 34 (4.7%)

R2 B (D.4%) B (0.4%) 2 (0.3%)

Positive NOS 100 (4.6%) 69 (d.8%) 31 (4.3%) =
Short-term outcomes =)
30-day mortality 60 (2.7%) 40 (2.7%) 20 (2.8%) 0.99 —
90-day mortality 17 (5.4%) 74 (5.1%) 43 (6%) 0.47 g
30-day readmission 80 (4.2%) 53 (3.7%) 97 (5.2%) 012 =3
Hospital LOS (IGR) G(4,8) 6(4.8) 6 (4. 8) 0.50 >

=
m
=
=
3:00 pm Room120A S
—

Lung Cancer Breath Detection
Michael Bousamra, Louisville, KY

COMMERCIAL RELATIONSHIPS M. Bousamra: Ownership Interest, Breath Diagnostics
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1:30 pPm - 3:30 Pm Room 125AB
General Thoracic Session: Lung Transplantation

Moderators: Pablo Sanchez, Baltimore, MID, and Mathew Thomas, Jacksonville, FL

Unless otherwise noted in this 4bstract Book or by the speakers, speakers have no commercial

relationships to disclose and will be presenting information only on devices, products, or
drugs that are FDA-approved for the purposes they are discussing.

Presenting authors are listed in bold.

The physician competencies addressed in this session are patient care and procedural skills and medical
knowledge. These physician competencies will be addressed through a series of individual lectures and
a brief question-and-answer session after each topic.

1:30Pm Room 125AB

Lung Transplant Outcomes in Patients With Coronary Artery Bypass Grafts

T. Songdechakraiwut’, T ]. Richards', M. N. Crespo’, N. Shigemurd’, J. Pilewsk?, J. D’Cunba’, C.
A. Bermudez’

"University of Pittsburgh Medical Center, PA, *University of Pittsburgh, PA, > University of
Pennsylvania, Philadelphia

Purpose: The presence of coronary artery disease (CAD) impacts candidacy of patients
referred for lung transplantation. The impact of prior and concomitant coronary artery bypass
grafting (CABG) surgery on lung transplant (LT) outcomes has not been elucidated.

Methods: We performed a retrospective review of 870 consecutive LTs performed at the
University of Pittsburgh Medical Center for restrictive or obstructive end-stage lung disease
between January 2005 and December 2014 and analyzed demographics, operative details,
and postoperative outcomes. We considered four groups: previous CABG, 34 patients
(3.9%); previous percutaneous interventions (PCI), 44 patients (5%); concomitant CABG,
17 patients (2%); and control. Redo LTs were excluded. The Kruskal-Wallis test was used

for categorical and ANOVA for quantitative group comparisons. Kaplan-Meier and Cox
proportional hazards analyses were used to test group differences in time-to-event outcomes.

Results: Demographic data were comparable among groups, except for obstructive lung
disease that was less frequent (P < .0001) and coronary artery disease burden that was
significantly more extensive in the previous CABG group (P < .0001). Single lung transplant
was significantly more frequent (P < .0001), as the use of intraoperative extracorporeal
support via cardiopulmonary bypass or extracorporeal membrane oxygenation was more
likely required (P < .0001) in previous CABG group. Previous CABG was significantly more
likely to lead to complications: respiratory failure (P < .0001), acute renal insufficiency

(P =.0002), multiorgan failure (P =.0002), and atrial fibrillation (P = .001). Concomitant
CABG had the longest length of ICU stay with mean 25.6 days (P = .025). In-hospital and
long-term survival were significantly lower in the previous CABG and concomitant CABG
group (P =.01) compared to previous PCI and control group (P =.01). Average follow-up
was 5 years post-transplant. There was no difference between the groups in post-transplant

quality of life as assessed by Karnofsky score.
Conclusions: LT patients with advanced CAD (previous CABG/concomitant CABG)

present an increased risk of mortality (early and late) and perioperative complications. These

patients should be selected carefully.
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General Thoracic Session: Lung Transplantation — Continued
Abstract continued from previous page

* significant pre cabg pre pci conc cabg control
number of patients 34 44 17 775
donor age (year) 36 +13 3515 34 +14 36 15
recipient age (year) 66 6 65 7 61 18 60 £9
sex, male 32 (94) 40 (91) 15 (88) 425 (45)
LAS score 45 39 39 41
bmi (kg/m2) 294 294 26 x4 275
race, white 32 (94) 43 (97) 16 (94) 698 (80)
diabetes 32 (24) 62 (14) 46 (27) 132 (17)
hypertension 5(15) 8(19) 6(33) 209 (27)
hyperlipidemia 9 (27) 9(21) 3(20) 147 (19)
diagnosis: obstructive disease 6(18) 16 (36) 7 (41) 327 (42)
double lung transplant * 10(29) 28 (63) 14 (82) 603 (78)
use of cardiopulmonary bypass/ECMO* 10 (29) 2(4.5) 7(41) 84 (10.8)
triple vessel disease* 23 (32) 5(11) 2(12) nla
postop hospital stay (d) 40 (22,69) 26 (18,36) 37(25,51) 26 (16,44)
postop ICU stay (d) 12 9 13 1
complication
Afib* 16 (47) 7(16) 1(6) 164 (21)
M 0 0 2(12) 16 (2)
Cardiac arrest 1(3) 2(5) 0 20 (3)
CVA 0 1(2) 1(6) 15(2)
Encephalopathy 4(12) 1(2) 0 33 (4)
Respiratory failure* 19 (56) 18 (41) 7 (41) 227 (29)
diaphragm paralysis 0 2(5) 2(12) 25 (3)
vocal cord dysfunction 2(8) 1(2) 0 49 (6)
Airway dehiscence 2(8) 0 1(6) 18 (2)
Acute renal insufficiency” 20 (59) 20 (45) 6 (35) 219 (28)
Dialysis 9(26) 3(7) 2(12) 90 (12)
Gl problem 1(3) 0 0 14 (2)
reexploration for bleeding 6(18) 4(9) 2(12) 81 (10)
Wound dechiscence 2(6) 2(5) 1(6) 28 (4)
infection 13 (38) 23 (52) 5(29) 254 (33)
Acute rejection 18 (53) 32 (73) 10 (59) 509 (66)
MOFS* 6 (18) 0 0 28 (4)
Karnofsky >= 70% (dependence) 17 (50) 29(66) 11 (65) 496 (64)
30 day mortality* 4(11) 2(4) 1(5) 21(2)
in hospital mortality* 4(11) 2(4) 1(5) 42 (5)
cause of death 28 25 11 321
cardiovascular® 3(13) 2(8) 1(9) 10 (3)
infection 5(21) 6 (24) 2(18) 82 (26)
malignant* 2(8) 6(24) 3(27.3) 42 (13)
graft failure” 1(4) 8(32) 2(18) 45 (14)
unknown 6(25) 1(4) 2(18) 6(2)
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General Thoracic Session: Lung Transplantation — Continued

1:45pm Room 125AB
Can Donor Lungs With Prolonged Storage Be Reconditioned by Ex Vivo Lung
Perfusion?

T. Okamoto, D. Wheeler, C. Farver, K. R. McCurry

Cleveland Clinic,c OH

REGULATORY DISCLOSURE 'This presentation will address the Vivoline LS1 by Vivoline Medical, which is not FDA-approved.

Purpose: Ex vivo lung perfusion (EVLP) of unacceptable donor lungs has the potential to
increase the number of lungs available for transplantation. Cold ischemic time (procurement
to EVLP) might be critical in ischemic reperfusion injury. The purpose of this study was to
identify an acceptable range of cold ischemic time before EVLP.

Methods: Rejected human donor lungs were obtained from a local organ procurement
organization once research consent was given. Rejected donor lungs were perfused using
either the Toronto (n=11; perfusion: 40% of cardiac output) or Swedish (n=11; perfusion:
100% of cardiac output) EVLP system. Three cases of short (<8 hours) and eight cases of
long (28 hours) cold ischemic time were evaluated with each system. Suitability of lungs for
transplantation at the conclusion of EVLP was based on blood gas, airway/vascular variables,
and visual inspection. Blood gas analysis data, physiologic parameters, and inflammatory
cytokines in perfusate were measured.

Results: In donor lungs with long cold ischemic times, five of eight (62%) were not acceptable
for transplantation in the Toronto system, and eight of eight (100%) were not acceptable

in the Swedish system. In contrast, five of six lungs (83%, 2/3 in the Toronto, 3/3 in the
Swedish) with short cold ischemic times were deemed acceptable for transplantation. In both
systems, inflammatory cytokines (IL-1beta, IL-6,1L-8, 1L.-10, and TNF-alpha) in perfusate
were increased in a time-dependent fashion. In the Toronto system, there was no difference
in inflammatory cytokines between the short cold ischemic time group and the long cold
ischemic time group. In the Swedish system, inflammatory cytokines were significantly
increased in the long cold ischemic time group, compared to the short cold ischemic time
group.

Conclusions: The potential for reconditioning lungs with a cold ischemic time >8 hours is
diminished compared with lungs having a shorter cold ischemic time due to severe ischemic
reperfusion injury. Furthermore, the data suggest that high perfusion flow may be necessary
to detect ischemic reperfusion injury in EVLP.
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General Thoracic Session: Lung Transplantation — Continued

2:00 Pm Room 125AB

Cold Preservation of Donation-After-Cardiac Death Lungs Following Ex Vivo Lung
Perfusion Allows Transport From Lung Rehabilitation Centers to Suitable Recipients
E. . Charles', M. E. Huerter’, C. E. Wagner’, A. K. Sharma', Y. Zhao', J. M. Isbell', C. L. Lair’,
C. Tribble’, V. E. Lauback’, I. L. Kron®

"University of Virginia Health System, Charlottesville,? University of Illinois at Chicago Health
Sciences Center,’ University of Virginia, Charlottesville, "Unimr.rity of Virginia Medical Center,
Charlottesville

COMMERCIAL RELATIONSHIPS C. L. Lau: Consultant/Advisory Board, XVIVO

Purpose: Despite the critical need for donor lungs, logistical barriers often hinder lung
utilization. We hypothesized that donation-after-cardiac death (DCD) lungs could be used
more routinely with extended cold preservation following ex vivo lung perfusion (EVLP),
allowing for preparation of a local recipient or transport of rehabilitated lungs to another
center.

Methods: Donor porcine lungs were procured after cardiac death and a 15-minute period

of warm ischemia time. Three groups (n=5/group) were randomized: immediate left lung
transplantation (Immediate), normothermic EVLP with preservation solution for 4 hours
followed by transplantation (EVLP), or normothermic EVLP for 4 hours followed by 6
hours of cold preservation followed by transplantation (EVLP+cold). Lungs were reperfused
for 2 hours prior to obtaining left superior and inferior pulmonary vein samples for PaO2/
FiO2 calculations. Dynamic compliance was measured 2 hours after reperfusion, and lung
wet-to-dry weight ratios were measured in fresh tissue obtained from upper and lower lobes.

Results: As illustrated in Figure 1, PaO2/FiO2 ratios in both EVLP and EVLP+cold
groups were significantly improved compared with the Immediate group (429.7 mm Hg
+51.8 mm Hg and 436.7 mm Hg + 48.2 mm Hg vs 117.4 + 22.9 mm Hg, respectively).
'The improved oxygenation observed with EVLP rehabilitation was maintained in the
EVLP-+cold group, as these two groups were not significantly different. Additionally, dynamic
compliance was significantly improved in the EVLP and EVLP+cold groups compared
to the Immediate group (26.2 mL/cm H,O + 4.2 mL/cm H,0O and 27.9 mL/cm H,O =
3.5 mL/em H,O vs 11.1 mL/ecm H,O * 2.4 mL/cm H, O, respectively). Dynamic
compliance was not significantly different between the EVLP and EVLP+cold groups.
Pulmonary edema, measured as mean wet-to-dry weight ratios, was not significantly
different among all three groups.

Conclusions: Cold preservation of DCD lungs for up to 6 hours following 4 hours of EVLP
allows for lung assessment and rehabilitation prior to identification of a suitable recipient.
Lung rehabilitation centers could increase the donor pool through procurement, EVLP-
mediated rehabilitation, and allocation, even to distant recipients, without compromising

allograft function.

194  The Society of Thoracic Surgeons ~ www.sts.org o New @ Non-CME Session



J MONDAY, JANUARY 25, 2016 L

p <0.001
soon | P <0.001 I
o
§E 600+ ™ A
3 I .
o | L)
T = Iy
o 9O ] A
E%
§ = 200+ b
C 1 | L|
Immediate EVLP EVLP+cold
p = 0.004
. _ sq | P=002 |
£ ! |
I & | A
g8 ¥
E (%]
23 304 T s
o c >
0.9 204 * "L A :
0w =
Q3 m
EE 10 —=lg— =
g8 ° e
> 9 =
(] 0 T

Immediate ~ EVLP  EVLP+cold

0 Audience Poll @ Ticketed Event 52nd Annual Meeting Abstract Book 195



I MONDAY, JANUARY 25, 2016 1

General Thoracic Session: Lung Transplantation — Continued

2:15pm Room 125AB

Two Decades of Lung Retransplantation: A Single-Center Experience

D. J. Hall', E. V. Bell?, T. M. Beaver’, T. N. Machuca’

"University of Florida College of Medicine, Gainesville, "Mayo Clinic Florida, Gainesville,
*Uniwversity of Florida, Gainesville

Purpose: Pulmonary retransplantation composes an increasing share of lung transplants

and in recent years has shown improved outcomes. The aim of this study was to identify
preoperative risk factors affecting overall survival after pulmonary retransplantation (ReTX)
at our institution before and after implementation of the Lung Allocation Score (LAS).

Methods: The United Network for Organ Sharing database was used to identify patients
undergoing lung transplantation at our institution over a 20-year period from 1994 to 2014.
Of the total 533 lung transplants performed, 78 (14.6%) were retransplants. The primary
outcome investigated was overall survival. Kaplan-Meier analysis compared survival between
primary and retransplant groups. Preoperative recipient and donor characteristics were
subjected to multivariate Cox regression models to assess impact on survival.

Results: Of the 78 patients who underwent ReTX, median survival was 2 years. Estimated
survival at 1,3, and 5 years was 64% (95% CI: 52%-74%), 39% (95% CI: 28%-50%), and
21% (95% CI: 12%-32%), respectively. Predictors of overall survival on multivariate analysis
include: recipient age between 50 and 60 years (RR: 4.3, P = .03); less than 2 years between
previous and current transplant (RR: 3.8, P =.01); and indication for ReTX as bronchiolitis
obliterans or chronic lung allograft dysfunction (RR: 1.23, P = .02). Indication for ReTX as
primary graft dysfunction or acute rejection (RR: 0.97, P =.003), as well as recipient diabetes
(RR: 0.2, P=.001) were associated with poor outcomes. Single lung ReTX compared

to bilateral lung ReTX trended toward decreased survival, but did not reach significance
(P=.06). Overall survival of ReTX occurring after the initiation of the LAS in 2005 was
not significantly different.

Conclusions: Lung ReTX is a complex therapy that should be considered only for well-
selected patients. Outcomes are worse than for primary transplants. The indication of lung
ReTX for primary graft dysfunction and acute rejection should be viewed with caution.
Notably, ReTX after the implementation of LAS did not affect survival.

Pt Sarvn Pt

Log sk Paaion - <0001

“‘_|..II.|II|I|-|I|-||IIII-|I-II|.II..|I-I L1AU0RL (RLEEH LEARIRLRARE I SRLEIA FARIIR L0 L) S ALREL IR GLARLE 0100 (a1

196  The Society of Thoracic Surgeons  www.sts.org o New @ Non-CME Session



J MONDAY, JANUARY 25, 2016 l

Multivariable analysis

Vamnable BE (93% CI) P-value
18 <= Recip Age <30 224 (046.10.84) 0.06
30 == Recip Age <40 233(0.52,1236) 038
40 <= Recip Age <350 1.00 {reference) N/A
50 <= Recip Age <60 426(127,14.26) 0.034
Recip Age >= 60 1026(2.73, 38.63) 0.123
Gender (female) 105{041,2.68) 093
Transplant Era (=2003) 1.92 (0.68.5.39) 021
Transplant Type
Bilateral 1.00 (reference) N/A
Single 0.15(0.02, 1.06) 0.06
Pulmonary wedge > 12mmHg 045 (0.096,2.08) 0305
Years between TXz
Test of overall difference P=0.011
More than 2 years 1.00 (reference) N/A
Less than or=12 years 376(137,102) 0.010
Reason forReTX
Acute Rej/Primary GF~ 0.97(0.33,2.70) 0.003
Bronchiolitis Obliterans
/Chronic Rej 123(0.52.2.90) 0.023
IPF/Pulm HTN 4.09(0.48,35.1) 0.063
Cause of death
Cardiac 17.5(2.90,105.8) 0.002
Infection 1.04(0.37,2.89) 0.54
Malignancy 0.03 {0.002,0.28) 0.003
Pulmonary
=
Drug Treated HIN 187(0.73,4.78) 0.193 g
o
Diabetes 022 (0.09,0.55) 0.001 E
=
Inhale NO therapy 3.60 (0.16, 81.2) 042 A
m
=
Ventilator dependence 1.50 (041,551) 0.34 g
(=]
Donor gender (female) 1.05(0.41,2.69) 093 =
Donor pulmenary infection 0.95(032,2.83) 093

Relative nisks, 95% confidence mtervals. and p-valuesresult from Cox proportionalhazards regression
maodels. Relative rsks comespond to presence ofthe given characteristic (categorical vanables) or the
increase given in parenthesis (continuous varables). All vanables with p-value = 0.05 in a single
wariable analysis were included in multivariable analysis (# used=33). ER=relative nisk. CI=confidence
interval. N/A= not applicable. HTN=hypertension. Rej=rejection. NO=nitric oxide
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General Thoracic Session: Lung Transplantation — Continued

2:30pPm Room 125AB

Antireflux Surgery Is Safe and Effective Following Lung Transplantation

D.D. Odelll, |. D. Luketich', E. G. Chan®, N. Shigemura', M. N. Crespo', M. Morrell’, J.
Pilewsk?®, . D’Cunbha’

!Uniwersity of Pittsburgh Medical Center, PA, *University of Pittsburgh Medical Center, Squirrel
Hill, PA, *Uniwversity of Pittsburgh, PA

COMMERCIAL RELATIONSHIPS J. D. Luketich: Research Grant, Accuray

Purpose: Gastroesophageal reflux disease (GERD) has been associated with the development
of allograft dysfunction and increased episodes of rejection in patients undergoing lung

transplantation. Antireflux surgery has been shown to limit these events after transplantation.
We present the largest reported series of antireflux surgery in the lung transplant population.

Methods: We reviewed medical records for all patients who underwent lung transplantation
at our institution from January 2007 to January 2015 (n=895) to identify patients who also
underwent surgical treatment for GERD. Patient demographic information, operative
approach, perioperative outcomes, and long-term surgical results are reported. The surgical
approach was influenced by preoperative evaluation of esophageal function. Nissen
fundoplication was favored when motility was preserved, and partial fundoplication or
esophagojejunostomy was favored in cases of motor impairment. Outcomes also were
compared to those patients who underwent antireflux surgery prior to transplantation.

Results: A total of 86 operations were performed in 82 patients (9.2% of transplant patients);
73 were post-transplant and 13 were pre-transplant. Nissen fundoplication was the most
common operation performed (n=52) with seven patients requiring Collis gastroplasty. The
remaining patients underwent Dor (n=15) and Toupet (n=9) fundoplications, Roux-en-Y
esophagojejunostomy (n=9), and esophagectomy (n=1). There was no observed 30- or 90-day
mortality, though perioperative complications were observed in 24% (n=21) of patients. Only
two of these resulted in reoperation: one patient with an early recurrence from retching and
one patient with a perforation after dilation on postoperative day 32. Clinical response to
surgery was good with 94% or patients having an improvement in reflux symptoms and 78%
an improvement in respiratory symptoms. Complications were minimal dumping and gas
bloat in 7% and dysphagia in 22% (with 14% requiring dilation). Mean number of rejection
episodes decreased from 2.2 before surgery to 1.4 after surgery (P =.0367).

Conclusions: Surgical treatment of GERD is effective and can be accomplished safely in the
period surrounding lung transplantation. The surgical approach should be individualized
based on esophageal motility and symptom severity. Long-term results are favorable both in
terms of symptom control and preservation of recipient allograft function.
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Niss.en . Tou;zet . Dor Fundoplication Rou.x-.en-V
F F Esophagojejunostomy
(=52} {n=9) (n=17) (n=9)
Preoperative
Esophageal motility (%) 80.1 20 58.3 14.3
Aperistalsis (%) 8.7 68 25 55
DeMeester Score 339 35.1 37.4 54
# Rejection Episodes (mean) 24 19 1.8 1.9
Postoperative
Reflux Sx Improvement (%) 97.9 83.3 90.9 100
Respiratory Sx Improvement (%) 76.6 €6.7 90.9 857
PPI Free (%) 481 7.5 25 445
# Rejection Episodes {mean) 13 15 18 1.2
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General Thoracic Session: Lung Transplantation — Continued

2:45pm Room 125AB

Bridging Strategies to Lung Transplantation Do Not Have an Impact on 1-Year
Survival

M. J. Mulligan’, A. T" lacond’, B. P. Griffith?, 8. Phan?, J. 8. Gammié, G. J. Bittle',

Z. N. Kon', P Sanchez’

"University of Maryland School of Medicine, Baltimore, ? University of Maryland, Baltimore
COMMERCIAL RELATIONSHIPS ].S. Gammie: Ownership Interest, Harpoon Medical Inc, Correx, Inc

Purpose: The use of mechanical ventilation and extracorporeal membrane oxygenation
(ECMO) for respiratory support in transplant candidates initially was considered exclusion
criteria for lung transplantation. Recently, these bridging strategies have been shown to
have acceptable transplant outcomes. However, there is still conflicting evidence of the best

bridging strategy.

Methods: Using the United Network of Organ Sharing database, we analyzed outcomes

for candidates bridged to lung transplantation with ventilation, ECMO-+ventilation,

awake ECMO, and those transplanted without bridging from 2008 to 2014. We excluded
retransplants, donation-after-cardiac-death donors, and recipients <18 years old. Outcomes
also were evaluated by recipient diagnosis to the following groups: Group A: obstructive
disease, Group B: vascular disease, Group C: cystic fibrosis, and Group D: restrictive disease.
Survival was evaluated with Kaplan-Meier curves and log-rank tests. Our primary outcome
was 1-year transplant survival.

Results: We identified 10,811 lung recipients, of which 899 (8.3%) were bridged to
transplantation: 638 via ventilation, 167 via ECMO+ventilation, and 94 via awake ECMO.
One-year survival after transplant was 80%, 74%, and 82%, respectively, P = .15. The majority
of the recipients bridged to transplant were in Group D (505). Patients in group D were
bridged via ventilation n=343, ECMO+ventilation n=101, and awake ECMO n=61.
Recipients more commonly bridged to transplant via ventilation were in Group A (155/171,
86%), via ECMO+ventilation were Group C (51/189, 27%), and via awake ECMO were

in Group B (12/29, 41%). We observed no differences in 1-year survival across bridging
strategies by diagnosis group: Group A (83%, 50%, 75%; P = .06), Group B (93%, 100%,
92%; P = .87), Group C (80%, 84%, 84%; P = .81), and Group D (78%, 81%, 71%; P = .10)
for ventilation, ECMO+ventilation, and awake ECMO, respectively.

Conclusions: Bridging patients to lung transplantation remains an uncommon strategy.
Nevertheless, 1-year survival in this population has improved in recent years. In this analysis
of a current lung transplant series, there was no survival advantage for any bridging strategy.
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3:00 Pm Room 125AB

Debate: Is Lung Retransplantation Justified From an Ethical and Economical
Perspective?

PRO: Steven M. Kawut, Philadelphia, PA

CON: Kenneth R. McCurry, Cleveland, OH
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1:30 pPm - 3:30 Pm Room 128AB

SVS @ STS: Sharing Common Ground for Cardiovascular Problems

In this session from STS and the Society for Vascular Surgery, cardiothoracic and vascular
surgeons will provide perspectives on the contemporary management of type B aortic
dissection, as well as the management of patients with thoracoabdominal aortic aneurysms
and thoracic outlet syndrome.

Learning Objectives
Upon completion of this activity, participants should be able to:

* Formulate a plan based on experience and published data for management of patients
with type B thoracic aortic dissection

¢ Identify treatment options (open or endovascular) for patients with thoracoabdominal
aortic aneurysms

* Describe the best medical management practices for treatment of symptomatic thoracic
outlet syndrome

Unless otherwise noted in this Abstract Book or by the speakers, speakers have no commercial
relationships to disclose and will be presenting information only on devices, products, or
drugs that are FDA-approved for the purposes they are discussing.

The physician competencies addressed in this session are patient care and procedural skills, medical
knowledge, and practice-based learning and improvement. These physician competencies will be
addressed through a series of collaborative lectures by members of he Society of Thoracic Surgeons

and the Society for Vascular Surgery.
Moderators: A. Michael Borkon, Kansas City, MO, and Jason T. Lee, Stanford, CA
1:30 em Introduction

1:35em Conservative Management of Acute Type B Dissections: “To Treat
Now or Later”
Michael P Fischbein, Stanford, CA

COMMERCIAL RELATIONSHIPS M. P. Fischbein: Research Grant, National Marfan Society;
Speakers Bureau/Honoraria, St Jude Medical

1:50 em Aggressive Stent Grafting
Joseph V. Lombardi, Camden, N
COMMERCIAL RELATIONSHIPS J. V. Lombardi: Research Grant, COOK Medical

2:05 pm Discussion

2:15em Thoracic Aortic Aneurysm: Why Open Treatment?
Joseph S. Coselli, Houston, TX

COMMERCIAL RELATIONSHIPS . S. Coselli: Speakers Bureau/Honoraria, Vascutek Ltd a Terumo Company;
Consultant/Advisory Board, Vascutek Ltd a Terumo Company; Research Grant, Medtronic, Inc,

W.L. Gore & Associates

REGULATORY DISCLOSURE 'This presentation will address various stent grafts by W. L. Gore & Associates, Inc,
Medtronic, Inc, COOK Medical, and Bolton Medical. The FDA statuses of these devices are investigational.

2:30 pm Thoracic Aortic Aneurysm: Why Endovascular Repair?
Gustavo S. Oderich, Rochester, MIN

COMMERCIAL RELATIONSHIPS G. S. Oderich: Consultant/Advisory Board, W. L. Gore & Associates, Inc;
Research Grant, COOK Medical, MAQUET, W. L. Gore & Associates, Inc; Speakers Bureau/Honoraria,
Endologix, Inc
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Discussion

Arterial/Venous Thoracic Outlet Syndrome: How | Do It—
STS Perspective
John A. Kern, Charlottesville, VA

Arterial/Venous Thoracic Outlet Syndrome: How I Do It—
SVS Perspective
Julie A. Freischlag, Sacramento, CA

Discussion
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1:30pm - 3:30 Pm Room 123
30th Anniversary Celebration of Women in Thoracic Surgery: Innovations and
Contributions of WTS and STS Members

This session will highlight significant professional contributions by STS members who also
are WT'S members. The changing face of cardiothoracic surgery, as well as strategies for
mentoring female and minority surgeons, also will be discussed.

Learning Objectives
Upon completion of this activity, participants should be able to:

* State the barriers to mentoring female and minority surgeons

* Demonstrate knowledge of significant contributions by women in each cardiothoracic
surgery discipline

* Describe how cardiothoracic surgery will look in the future

* Describe the strengths that women possess as leaders

* Explain the importance and need for men to mentor and sponsor female and minority
surgeons due to the lack of large numbers of female and minority mentors in leadership
positions

Unless otherwise noted in this 4bstract Book or by the speakers, speakers have no commercial
relationships to disclose and will be presenting information only on devices, products, or
drugs that are FDA-approved for the purposes they are discussing.

The physician competencies addressed in this session are medical knowledge, interpersonal skills
and communication, and professionalism. These physician competencies will be addressed through
a series of collaborative lectures by members of The Society of Thoracic Surgeons and Women in

Thoracic Surgery.

Moderators: Jessica S. Donington, New York, NY, Leslie |. Kohman, Syracuse, NY, and Jennifer S.
Lawton, St Louis, MO

COMMERCIAL RELATIONSHIPS J. S. Donington: Consultant/Advisory Board, KCI; L. J. Kohman: Research Grant, CareFusion
Corporation

1:30pm Introduction

1:32em The Untapped Potential of Women as Leaders
Douglas E. Wood, Seattle, WA

COMMERCIAL RELATIONSHIPS D. E. Wood: Research Grant, Spiration, Inc; Consultant/Advisory Board,
Spiration, Inc

1:47 em Pioneers and Significant Contributions in Congenital Heart Surgery
Kristine J. Guleserian, Dallas, TX

2:02em Pioneers and Significant Contributions in Adult Cardiac Surgery
Andrea . Carpenter, San Antonio, TX
COMMERCIAL RELATIONSHIPS  A.]. Carpenter: Research Grant, Edwards Lifesciences Corporation

2:17 pm Pioneers and Significant Contributions in General Thoracic Surgery
Yolonda L. Colson, Boston, MA

2:32pm Changes in the Demographics of American Board of Thoracic Surgery
Diplomates Since 1961
William A. Baumgartner, Baltimore, MD
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2:47 em Mentoring Female and Minority Surgeons
G. Alexander Patterson, St Louis, MO

3:02rm Diversity in Cardiothoracic Surgery and the Future: What Will the Face
of CT Surgery Be?
Valerie W, Rusch, New York, NY

3:117em Panel Discussion

3:30p,m-4:15pm
BREAK—Visit Exhibits and Scientific Posters
Complimentary coffée available in the Exhibit Hall
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3:30pm - 5:30 pm Room 129AB
@ International Symposium & Reception: The Ethics and Practicality of Using New
Technologies to Treat Cardiothoracic Diseases in Different Parts of the World
This symposium will focus on the viability of employing new technologies to treat
cardiothoracic diseases in certain parts of the world, specifically, evolving treatment
approaches for rheumatic heart disease, endocarditis, and mitral valve disease. The session also
will address the ethics of testing new technologies in developing countries that could never
afford the widespread dispersal of the technology in question.

Learning Objectives
Upon completion of this activity, participants should be able to:

* Identify different approaches and emerging trends in the treatment of rheumatic heart
disease, endocarditis, and mitral valve disease in different parts of the world

* Describe the ethical concerns regarding the testing of new cardiothoracic medical
devices in developing countries

* List the challenges of introducing new technologies for the treatment of cardiothoracic
diseases into developing countries in view of cost considerations

* Elucidate different perspectives on the health policy, corporate, institutional, economic,
and ethical factors that affect the international development, testing, and dispersal of
new technologies for the treatment of cardiothoracic diseases

Unless otherwise noted in this 4bstract Book or by the speakers, speakers have no commercial
relationships to disclose and will be presenting information only on devices, products, or
drugs that are FDA-approved for the purposes they are discussing.

The physician competencies addressed in this session are professionalism, medical knowledge, and
patient care. These physician competencies will be addressed through a series of lectures followed by
in~depth discussion.

Moderator: A. Pieter Kappetein, Rotterdam, The Netherlands
COMMERCIAL RELATIONSHIPS  A. P. Kappetein: Research Grant, Medtronic, Inc

3:30em Introduction

Rheumatic Heart Disease
3:35em Rheumatic Heart Disease: Between a Rock and a Heart Place
Taweesak Chotivatanapong, Nonthaburi, Thailand

3:42em Question-and-Answer Session

The Modern Era of Endocarditis Treatment
3:50 pm Emerging Trends in Infective Endocarditis
Adnan Cobanoglu, Beachwood, OH

3:57 em Different Treatment Approaches in Japan
Yutaka Okita, Kobe, Japan

4:01 pm Different Treatment Approaches in South Korea
Jae Won Lee, Seoul, South Korea
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The Future of Transcatheter Mitral Valve Disease Treatment in
Different Parts of the World

4:05 pm

4:12 pm

New Technologies Available and On the Horizon
Joseph E. Bavaria, Philadelphia, PA

COMMERCIAL RELATIONSHIPS . E. Bavaria: Research Grant, Edwards Lifesciences Corporation,
Medtronic, Inc, COOK Medical, Boston Scientific, W. L. Gore & Associates, St Jude Medical

Varieties of Mitral Valve Disease: Is the Developing World Ready for
New Devices?

Arkalud Sampath Kumar, Delbi, India

COMMERCIAL RELATIONSHIPS A. Sampath Kumar: Consultant/Advisory Board, Edwards

Lifesciences Corporation

The Ethics of Testing New Devices in Developing Countries

4:20 pm

4:45 pm

0 Audience Poll

Panel Discussion: Where Are Devices Being Tested? The Ethics of
Testing Devices in Countries Where the Technology Likely Will Not
Be Dispersed

Joseph E. Bavaria, Philadelphia, PA, Steven E. Bolling, Ann Arbor, M1, William
E. Cobn, Houston, TX, A. Pieter Kappetein, Rotterdam, The Netherlands, John C.
Laschinger, Silver Spring, MD, Robert M. Sade, Charleston, SC, and Moritz C.
Wyler von Ballmoos, Milwaukee, WI

COMMERCIAL RELATIONSHIPS ]. E. Bavaria: Research Grant, Edwards Lifesciences Corporation, Medtronic,
Inc, COOK Medical, Boston Scientific, W. L. Gore & Associates, St Jude Medical; S. F. Bolling: Ownership
Interest, Edwards, Millipede; Consultant/Advisory Board, Abbott, Medtronic, Inc, LivaNova, Atricure;
W.E. Cohn: Employment, Texas Heart Institute, Baylor College of Medicine; Nonremunerative Position of
Influence, Reliant Heart, BIVACOR; A. P. Kappetein: Research Grant, Medtronic, Inc

Reception
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4:15pm-5:15pPm Room 120D
Surgical Motion Picture Matinee: Adult Cardiac

Moderators: Edward P Chen, Atlanta, GA, and Leora T. Yarboro, Charlottesville, VA

Unless otherwise noted in this 4bstract Book or by the speakers, speakers have no commercial
relationships to disclose and will be presenting information only on devices, products, or
drugs that are FDA-approved for the purposes they are discussing.

Presenting authors are listed in bold.

The physician competencies addressed in this session are patient care and procedural skills and medical
knowledge. These physician competencies will be addressed through a series of surgical videos followed
by discussion and questions from the audience.

4:15pPm Room 120D

Endovascular Repair of Thoracoabdominal Aortic Aneurysm With Custom-
Manufactured, Fenestrated-Branched Stent Grafts

L. E. Greiten, G. S. Oderich

Mayo Clinic, Rochester, MIN

COMMERCIAL RELATIONSHIPS G. S. Oderich: Consultant/Advisory Board, W. L. Gore & Associates; Speakers Bureau/
Honoraria, Endologix, Inc; Research Grant, COOK Medical, MAQUET, W. L. Gore & Associates, Inc

Purpose: Endovascular repair of thoracoabdominal aortic aneurysms (TAAA) using
fenestrated and branched stent grafts has been increasingly utilized. Custom-manufactured
designs with fenestrations and/or branches are based on anatomical features of the aorta and
target vessels.

Methods: This illustrated video summarizes the technique of endovascular repair of an
enlarging type III TAAA using a custom-manufactured thoracoabdominal stent graft

with combination two-directional branches for the celiac axis and superior mesenteric

artery (SMA) and two fenestrations for the renal arteries (Figure). Device design based
centerline of flow measurements consisted of a custom-manufactured stent-graft with two
branches and two fenestrations. The device also included two preloaded catheters to facilitate
catheterization of the celiac and SMA branches via the left brachial approach.

Results: Spinal cord injury prevention was done using cerebrospinal fluid drainage, permissive
hypertension, and intraoperative neuro-monitoring. The procedure was performed under
general anesthesia in a hybrid endovascular room. After bilateral percutaneous femoral and
left open brachial artery access was established, the device was oriented extracorporeally and
introduced via the left femoral approach. Using the preloaded catheters, the celiac axis and
SMA branches were accessed via the left brachial approach, and both renal arteries were
accessed via the right femoral approach. Sequential visceral stenting was performed using
balloon-expandable covered stents for the renal arteries and self-expandable stent grafts

for the mesenteric arteries. A distal bifurcated component and iliac limbs were used to
extend the repair into the iliac arteries. There were no complications. Follow-up completion
computed tomography angiography revealed no endoleak and patent side branches.

Conclusions: This illustrated video demonstrates the technique of implantation of custom-
manufactured thoracoabdominal stent grafts for type III TAAA, emphasizing the important
technical aspects of the procedure to minimize risk of complications. High technical success,
low mortality, high target vessel patency, and low conversion rates can be achieved in properly
selected patients.
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Surgical Motion Picture Matinee: Adult Cardiac — Continued

4:27 pm Room 120D

An Overlooked Tool to Address Mitral Regurgitation at the Time of Septal Myectomy
for Hypertrophic Obstructive Cardiomyopathy

A.A. Shal', D. Glower, J. G. Gaca’

'Duke University Medical Center, Durbam, NC, ’Duke University, Durham, NC

Purpose: To address mitral valve disease and avoid the need for left atrial mitral exposure at
the time of septal myectomy for hypertrophic obstructive cardiomyopathy.

Methods: We have adopted a technique where we place an Alfeiri stitch in the mitral valve
through the aortotomy while performing septal myectomy. This technique avoids the need
for bicaval cannulation for left atrial mitral valve exposure. Our video is of a 60-year-old male
patient who presented with 6 months of worsening dyspnea and exercise intolerance, despite
optimal medical management of his hypertrophic obstructive cardiomyopathy. He had a peak
resting left ventricular outflow tract gradient of 66, systolic anterior motion (SAM) of the
anterior leaflet of his mitral valve, and moderate mitral regurgitation (MR).

Results: After median sternotomy, the distal ascending aorta and right atrium were
cannulated for cardiopulmonary bypass. Antegrade and retrograde cardioplegia catheters
were placed, as well as a left ventricular vent. After aortic cross clamping, an aortotomy was
made 1 cm above the sinotubular junction, and a septal myectomy was performed in the
standard fashion. Next, through the aortotomy, two 4-0 polyester sutures were placed in

a figure-of-eight fashion through P2 and A2.The heart was deaired, and the patient was
weaned from cardiopulmonary bypass. Post-bypass transesophageal echo demonstrated a
mean left ventricular outflow tract gradient of 2, a mean mitral gradient of 5, and trace mitral
regurgitation. This technique has been used in 19 total patients, with no patients having
postoperative SAM or requiring a second aortic cross clamping for mitral repair, and all but
one having improvement in MR.

Conclusions: Transaortic Alfeiri stitch placement for mitral repair during septal myectomy is
feasible as an additional tool to improve MR and minimize SAM. This technique may have
a role in addressing mitral disease at the time of septal myectomy without the need for left
atriotomy for mitral exposure.
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4:39 pPm Room 120D

Minimally Invasive Replacement of the Hemi Arch, Ascending Aorta, and Aortic
Root With Reimplantation of the Coronary Arteries Utilizing Circulatory Arrest and
Retrograde Cerebral Perfusion

J- Lamelas

Mount Sinai Medical Center, Miami Beach, FL

COMMERCIAL RELATIONSHIPS ]. Lamelas: Ownership Interest, Miami Instruments; Speakers Bureau/Honoraria, Medtronic,
Inc, St Jude Medical, On-Q_

Purpose: Replacement of the hemi arch, ascending aorta, and aortic root with coronary
reimplantation historically has been performed via a median sternotomy. Recently,

this procedure also has been performed safely via an upper hemi sternotomy. In this
video, another minimally invasive, non-sternotomy-based approach to this pathology is
demonstrated.

Methods: The patient was placed in the supine position and femoral cannulation was
employed. A 6 cm right mini-thoracotomy incision was performed in the second intercostal
space. The distal hemi arch anastomosis was performed utilizing circulatory arrest and
retrograde cerebral perfusion with a venous cannula placed through the chest tube incision
and then the superior vena cava. Exposure of the hemi arch was facilitated with additional
pericardial stay sutures. A Bentall technique was utilized for root replacement. Careful
measurement of the distal graft to the root was required. Long-shafted instruments were
mandatory to perform an accurate anastomosis.

Results: Minimally invasive mini-thoracotomy operations are more technically challenging
compared to those performed via a median sternotomy. Procedures involving the ascending
aorta and aortic valve have been demonstrated to be feasible via a limited access approach.
At our institution, 75 patients have been operated upon by this approach. When compared
to the same procedure performed via a sternotomy, this group demonstrated slightly longer
circulatory arrest, cross clamp, and cardiopulmonary bypass times, although there was less
bleeding, as well as a faster recovery. The composite complication rate also has been low.

Conclusions: A minimally invasive, mini-thoracotomy approach to the ascending aortic and
aortic valve pathology is feasible and can provide a safe and effective alternative despite
limited access. This video demonstrates the technical details in performing the procedure.
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Surgical Motion Picture Matinee: Adult Cardiac — Continued

4:51 pm Room 120D

Minimally Invasive Left Ventricular Assist Device Implantation
Y. Lin, L. D. Joyce, J. M. Stulak, R. C. Daly, D. L. Joyce

Mayo Clinic, Rochester, MIN

COMMERCIAL RELATIONSHIPS R.C. Daly: Ownership Interest, NeoChord, Inc

Purpose: Left ventricular assist devices (LVADs) typically are implanted through a full
sternotomy on cardiopulmonary bypass. Minimally invasive techniques are desirable to
minimize surgical trauma, blood loss, and re-entry risk of subsequent heart transplantation.
WEe present here the operative techniques that have been adapted in our institution.

Methods: We offer minimally invasive LVAD implantation to patients who are approved for
use of the HeartWare device and have mild or less tricuspid regurgitation on preoperative
imaging. Obesity, aortic regurgitation, and redo sternotomy represent additional challenges
to the procedure, although the approach can be used in each of these scenarios. Incisions
include left anterior lateral thoracotomy combined with either right anterior thoracotomy
or upper sternotomy. Both central and peripheral cannulation strategies can be used for

cardiopulmonary bypass.

Results: With the combination of two small incisions, the left ventricular apex and ascending
aorta can be well exposed without difficulty. The cardiopulmonary bypass time is comparable
to standard implantation procedure. In general, blood product usage and ICU length of stay

is less when compared to open procedures.

Conclusions: Minimally invasive LVADs implantation is feasible in select patients by using
multiple smaller incisions and modified cannulation strategy. Avoiding full sternotomy may
be advantageous in reducing adhesions and surgical trauma, minimizing perioperative blood
loss, favoring mediastinal re-entry, and increasing thoracic compliance.
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5:03 pm Room 120D

Repair of Bicuspid Aortic Valve Insufficiency and Ascending Aortic Aneurysm
Associated With Coronary Anomalies
Y. Choi’, D. Mazzitell?, J. Rankin’, K. Ferdinand’, 4. Deppe’, T" C. Wablers'

!Uniwersity of Cologne, Germany, >German Heart Center Munich, ’ Cardiothoracic Surgery
Associates PLLC, Nashville, TN, *University Hospital Cologne, Germany

COMMERCIAL RELATIONSHIPS Y. Choi: Consultant/Advisory Board, Biostable Science and Engineering; J. Rankin:
Consultant/Advisory Board, BioStable Science and Engineering, Admedus

REGULATORY DISCLOSURE 'This presentation will address the HAART 200 Annuloplasty Ring by BioStable Science and
Engineering, Inc. The FDA status of this device is investigational.

Purpose: Annular stabilization during bicuspid valve repair frequently is accomplished with
root reimplantation. Bicuspid reimplantation, however, can be difficult in the presence of
coronary anomalies. An internal bicuspid annuloplasty ring could be useful in this setting.

Methods: A 49-year-old man presented with severe bicuspid valve insufficiency and a 6-cm
ascending aortic aneurysm associated with anomalous right coronary artery. Aortic valve
annuloplasty was accomplished with a bicuspid ring, along with leaflet repair and ascending
aortic replacement. The ring mounted the bicuspid valve commissures on 15-degree
outwardly flaring posts, positioned at 180 degrees along the circular base geometry. Leaflet
repair then was performed with plication and bicuspid cleft closure to achieve adequate
effective height and coaptation. The ascending aortic aneurysm was replaced with a simple
supra-coronary Dacron graft, without the need for implantation of the anomalous coronary.

Results: In the patient shown, the bicuspid ring acutely corrected the bicuspid annular
dilatation and also stabilized the annulus long-term. Major annular remodeling produced by
the geometric ring moved the sinuses toward the midline and facilitated leaflet coaptation.
No need existed for placing a reimplantation graft because the annulus was stabilized by

the ring. The right coronary artery arising very close to the commissure could be avoided
and the 6-cm ascending aneurysm replaced in a standard fashion. After valve repair and
aortic replacement, aortic insufficiency grade fell to zero, with good leaflet mobility and

a low gradient. The patient experienced an uncomplicated postoperative course and is
asymptomatic over 1 year postoperatively.

Conclusions: Geometric bicuspid ring annuloplasty provides a simple method of bicuspid
annular stabilization, allowing valve sparing even in the presence of coronary anomalies. This
technique also could be useful for other forms of bicuspid aortic valve repair.

=
o
=
=]
>
=<
>
m
—
m
=
=
o
=)
=

QAudience Poll @ Ticketed Event 52nd Annual Meeting Abstract Book 213



I MONDAY, JANUARY 25, 2016 1

4:15pm - 5:15pPm Room 122ABC
Surgical Motion Picture Matinee: Congenital

Moderators: Bahaaldin Alsoufs, Atlanta, GA, and Aditya K. Kaza, Boston, MA

Unless otherwise noted in this Abstract Book or by the speakers, speakers have no commercial

relationships to disclose and will be presenting information only on devices, products, or
drugs that are FDA-approved for the purposes they are discussing.

Presenting authors are listed in bold.

The physician competencies addressed in this session are patient care and procedural skills and medical
knowledge. These physician competencies will be addressed through a series of surgical videos followed
by discussion and questions from the audience.

4:15pm Room 122ABC

The Senning/Rastelli Operation for Congenitally Corrected Transposition of the Great
Arteries With Pulmonary Stenosis: A Technique to Prevent Pulmonary Vein Stenosis
J- 8. Nelson’, E. L. Bove

!Uniwersity of North Carolina, Chapel Hill, 2Uniwversity of ‘Michigan, Ann Arbor

Purpose: Anatomic repair of congenitally corrected transposition of the great arteries is
associated with better long-term outcomes than biventricular repair with the right ventricle
as systemic ventricle. However, late obstruction of the pulmonary veins and/or pulmonary
venous pathway is a described complication of the Senning component. The technical
modifications demonstrated in this video attempt to address this quality gap.

Methods: Specific modifications to the operation are shown, including extension of right
pulmonary venous incisions out to the pericardial reflection and use of an autologous
pericardial pedicle flap for reconstruction of the pulmonary venous pathway.

Results: These modifications are designed to minimize the risks of late pulmonary venous
stenosis and obstruction within the pulmonary venous pathway.

Conclusions: Key steps in this operation are shown. A review of the long-term results of
patients who have undergone this operation using this modification at our institution is
ongoing.
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4:27 pm Room 122ABC

Double Switch Operation With Combined Nikaidoh and Senning Procedures for
Congenitally Corrected Transposition of the Great Arteries/Ventricular Septal Defect/
Pulmonary Stenosis

R. Aeba

Keio University, Tokyo, Japan

Purpose: In congenitally corrected transposition of the great arteries, ventricular septal defect,
and pulmonary stenosis (ccTGA/VSD/PS), several surgical options have been proposed. We
herein present a video of a double switch operation with combined Nikaidoh and Senning

procedures in a ccTGA/VSD/PS patient.

Methods: A 12-year-old girl with ccTGA/VSD/PS was referred for surgery due to
progressive cyanosis. VSD was a remote type and restrictive. On bypass, both coronary
arteries were mobilized, and the aortic root was harvested from the right ventricle. On cross
clamp, a Senning procedure was performed using an in situ autologous pericardial sac for
pulmonary venous route. The right-sided coronary artery was temporarily detached, and

the aortic root was pivot-rotated 120 degrees and reimplanted into the opened pulmonary
annulus. The detached coronary was then reattached. The VSD was closed with a patch. After
the Le Compte maneuver, the right ventricular outflow was reconstructed with a PTFE
valved conduit.

Results: After bypass and cross clamp times of 395 minutes and 241 minutes, respectively, the
patient was weaned from bypass, and the chest was closed without any mechanical circulatory
supports. The patient remained uneventful until 7 months after the surgery.

Conclusions: Although technically demanding and time consuming, the double switch
operation with combined Nikaidoh and Senning procedures offers straight and non-
obstructed both the ventricular outflows and therefore may be an excellent option in select

ccTGA/VSD/PS patients.
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Surgical Motion Picture Matinee: Congenital — Continued

4:39 Pm Room 129AB

Truncal Half Turn and Senning Operation: Anatomical Correction of Congenitally
Corrected Transposition of Great Arteries (IDD) With Pulmonary Stenosis, Ventricular
Septal Defect, Situs Inversus, and Levocardia

P. Murin, M. Cho, J. Photiadis

German Heart Institute Berlin

Purpose: The first successful anatomical correction of congenitally corrected transposition
of great arteries (ccTGA) with pulmonary stenosis (PS), malalignment ventricular septal
defect (VSD) in situs inversus and levocardia was performed using arterial trunk rotation
in combination with the Senning operation, preventing recurrent outflow tract obstruction
often seen after the Senning-Rastelli operation.

Methods: A 5-year-old boy with complex ccTGA, progressing cyanosis, and exercise
intolerance underwent anatomical correction with truncal half turn and modified Senning
operation. Bicaval cannulation of both left-sided caval veins, full flow bypass, and mild
hypothermia (32 °C) were used. First, the Senning atrial switch was accomplished from the
left side due to situs inversus and levocardia. After explantation of the coronary arteries, the
arterial trunk was harvested en bloc and rotated by 180 degrees. The coronary arteries were
reimplanted, and the Lecompte maneuver was performed. A pericardial patch was used for
VSD closure and reconstruction of the left and right ventricular outflow tract.

Results: The patient was weaned from ventilator 3 days later and discharged home on the 8th
postoperative day with excellent postoperative results and without residual problems.

Conclusions: Truncal half turn as a part of the anatomical correction of ccT'GA is a feasible
option even in situs inversus with levocardia. The translocated aortic root above the left
ventricle and the avoidance of conduit insertion for the right ventricular outflow minimizes
the risk of frequent recurrent outflow tract obstructions.
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4:51 pm Room 122ABC

A Novel Technique for Aortic Arch Reconstruction With Pulmonary Autograft Tube for
Right-Sided Interrupted Aortic Arch

N. Kato', M. Yamagishi®

1Children’s Medical Center, Kyoto Prefectural University of Medicine, Japan, 2[(}/01‘0 Prefectural
University of Medicine, Japan

Purpose: Right-sided interrupted aortic arch (IAA) is extremely rare in congenital heart
disease and more risky for bronchus compression because the right bronchus sits higher than
the left. We show a novel technique of aortic arch reconstruction with a pulmonary autograft
(PA) tube, which can prevent airway compression without aortic arch stenosis.

Methods: A 23-day-old, 2.5 kg female neonate underwent definitive repair for type B
right-sided IAA with aberrant left subclavian artery (LScA) through a standard median
sternotomy. After establishing cardiopulmonary bypass and aortic cross clamp, PA tissue
was harvested from the pulmonary artery trunk, and was rolled up and sutured to form a PA
tube with a diameter of 7 mm and length of 10 mm. Ductal tissue was removed from the
descending aorta, and the PA tube was interposed between the ascending and descending
aorta for aortic arch reconstruction. The pulmonary artery was reconstructed with direct
anastomosis and the surplus pulmonary wall.

Results: Postoperative hemodynamic recovery was quick and excellent. There was no pressure
gradient between upper rims and lower rims. Follow-up cardiac 3-dimensional multidetector
computed tomography showed the reconstructed aortic arch without obstruction, the spared
and non-stretched aberrant LScA, and the widely opened airway without compression from
aortic arch. During the 11-month follow-up, the patient has been free from any cardiac
symptoms.

Conclusions: A PA tube is a simple and useful technique for aortic arch reconstruction to
permit complete relief of anatomic afterload and diminish the anastomotic tension, thus
reducing the risk of airway compression. A PA tube may provide an advantage for growth
potential of aortic arch and is feasible for infants and children.
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Surgical Motion Picture Matinee: Congenital — Continued

5:03 pm Room 122ABC

From Right Arch to Left Arch: Modified Norwood Procedure for a Newborn Infant
With Tricuspid Atresia, Transposition of Great Arteries, and Right Arch With Complete
Vascular Ring

C. Hsu, Y. Chen, S. Huang

National Taiwan University Hospital, Taipei

Purpose: We here report a modified Norwood operation in a newborn patient with tricuspid
atresia, transposition of great arteries, right arch with coarctation, and an aberrant left
subclavian artery with complete vascular ring. The cardiopulmonary bypass strategy and
management of vascular ring are described.

Methods: The surgical procedure entailed cardiopulmonary bypass by dual arterial cannulation
to ascending aorta and patent ductal arteriosus, and the patient was cooled down to 20° C.
The right distal arch was divided and anastomosed with a 3.5 mm Gore-Tex graft, serving

as the conduit for subsequent selective cerebral perfusion. The patent ductal arteriosus

was divided. The neo-aorta reconstruction was performed by incorporation of Kommerell
diverticulum up to the left subclavian artery, aortic arch, and the transected main pulmonary.
After atrial septectomy and full systemic perfusion via ascending aorta, the Gore-Tex graft
was anastomosed to the right pulmonary artery as the Blalock-Taussig (BT) shunt.

Results: Postoperative course was smooth and uneventful. Postoperative computed
tomography revealed the patent neo-aorta and the BT shunt; the vascular ring was relieved
with patent tracheobronchial tree.

Conclusions: This extremely rare condition of combined vascular ring and hypoplastic
right arch requires a Norwood procedure as initial palliation. We report our Norwood
modification with a one-stage correction of both hypoplastic and abnormal aortic arch
laterality. The dual cannulation technique could provide cardiopulmonary bypass with
avoidance of circulatory arrest.
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4:15pm - 5:15pPm Room 120A
Surgical Motion Picture Matinee: General Thoracic

Moderators: K. Robert Shen, Rochester, MIN, and Sandra L. Starnes, Cincinnati, OH

Unless otherwise noted in this 4bstract Book or by the speakers, speakers have no commercial

relationships to disclose and will be presenting information only on devices, products, or
drugs that are FDA-approved for the purposes they are discussing.

Presenting authors are listed in bold.

The physician competencies addressed in this session are patient care and procedural skills and medical
knowledge. These physician competencies will be addressed through a series of surgical videos followed
by discussion and questions from the audience.

4:15pm Room 120A

Tracheal Resection and Carinal Reconstruction for Squamous Cell Carcinoma
T. 8. Lancaster’, S. B. Krantz!, G. A. Patterson®
! Washington University School of Medicine, St Louis, MO, ? Washington University, St Louis, MO

Purpose: Surgical resection is the treatment of choice for primary squamous cell carcinoma of
the trachea and is associated with superior long-term survival. We present the rare case of a
life-long nonsmoker with primary squamous cell carcinoma of the trachea, requiring tracheal
resection and carinal reconstruction.

Methods: The patient is a 61-year-old female nonsmoker presenting with a 5-year history

of chronic cough. Computed tomography of the chest showed a 2 cm mass in the anterior
tracheal wall at the level of the aortic arch. A positron emission tomography scan showed

no other hypermetabolic lesions. Preoperative bronchoscopy revealed a fungating mass in
the anterior wall of the distal trachea, extending to the origin of the right main bronchus.
Bronchoscopic biopsy demonstrated poorly differentiated squamous cell carcinoma. Cervical
mediastinoscopy revealed no invasion into neighboring mediastinal structures and negative
peritracheal lymph node examination by frozen section.

Results: After median sternotomy and mobilization of the ascending aorta, superior vena
cava, and right pulmonary artery, the trachea was exposed by division of the posterior
pericardium. Cross-field ventilation was employed during resection of the tracheal mass. The
resected specimen included 2.5 cm of distal airway, extending from the distal trachea to the
right and left main bronchi origins. Focal microscopic disease was present at the resection
margins on frozen pathology, and this was accepted in favor of ensuring adequate tracheal
length for a tension-free anastomosis. The proximal trachea was mobilized fully. The anterior
carina was reconstructed, and the tracheal anastomosis was then completed with running
suture of the posterior membranous airway and interrupted suture of the anterior airway. The
patient was extubated at the conclusion of the procedure. Postoperative bronchoscopy after
1 week showed healing of the anastomosis without compromise. She will undergo adjuvant
radiation therapy to encompass the positive microscopic margins.

Conclusions: Primary tracheal malignancies are rare, and complete resection is associated
with improved long-term survival. Key factors in management include thorough
preoperative evaluation to determine tumor resectability and attention to techniques

for reducing anastomotic complications, such as avoidance of tracheal devascularization
and anastomotic tension.
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4:27 pm Room 120A

Is Single Anatomical Segmentectomy of the Mediobasal Segment (S7) Possible?

K. Shimizu’, T Nagashima', Y. Obtaki', K. Obayash?®, S. Nakazawa', T Yazawa', H. Igaf’,

M. Kamiyoshibara®, T. Yajima', R. Onozato', A. Mogi', H. Kuwano'

'Gunma University Hospital, Maebash, Japan, *Gunma University, Maebashi, Japan, SMaebashi
Red Cross Hospital, Japan

Purpose: The mediobasal segment (S7) has an anatomical feature that is complex because it is
adjacent to multiple segments and has many variations in vessels and bronchi. The aim of this
study was to clarify the anatomical variations relating to the S7 and to develop a technique
for single S7 segmentectomy.

Methods: We reviewed the anatomical variations present in the S7 pulmonary bronchus

and vessels of 218 patients using images obtained by 3-dimensional computed tomography
angiography and bronchography (3DCTAB) with a 64-channel multidetector. We also
performed a total thoracoscopic single S7 segmentectomy on a 64-year-old male patient with
a pulmonary metastasis arising from renal cancer.

Results: The B7 bronchus has two rami: B7a and B7b, which run the ventral and dorsal side
of the lower pulmonary vein, respectively. Therefore, B7 can be classified into three types.

The “B7a-type” B7, comprising only the B7a ramus, was evident in 168 instances (77%),
whereas the “B7b-type” B7, comprising only the B7b ramus, was evident in 15 instances
(7%). The “B7ab-type” B7, comprising both B7a and B7b, was evident in 25 instances (12%).
Our patient had a “B7a-type.” The details of the procedure are as follows. The A7 artery was
ligated and cut, exposing the B7a.The S7 was then inflated using jet ventilation to create an
inflation-deflation line, and the B7a was incised. The intersegmental plane was dissected from
the proximal. The V7a vein was cut. Thereafter, the lung was cut along the inflation-deflation
line, and the cut line was connected to the plane already dissected from the proximal.

Conclusions: Based on our data regarding anatomical variations, as well as preoperative
simulation and intraoperative navigation using SDCTAB, it was determined that a total
thoracoscopic single S7 segmental resection can be performed on patients with a “B7a-type.”

=
=)
=
=
=
=<
>
=
—
m
=
=
=]
[=]
=

QAudience Poll @ Ticketed Event 52nd Annual Meeting Abstract Book 221



J MONDAY, JANUARY 25, 2016 ]\

Surgical Motion Picture Matinee: General Thoracic — Continued

4:39 Pm Room 120A

Minimally Invasive Nerve Root-Sparing Resection of a Thoracic Schwannoma: A Case
Report

E. A. Gillaspie, S. H. Blackmon

Mayo Clinic, Rochester, MIN

Purpose: Schwannomas are benign, encapsulated, peripheral nerve sheath tumors, affecting
men and women equally, in the third to fifth decade of life. Schwannomas manifest with
nerve dysfunction and rarely exhibit malignant degeneration. We share a novel technique for
thoracoscopic, intracapsular excision of T'1 nerve root tumor with preservation of posterior

fibers.

Methods: A 20-year-old female presented with postural orthostatic tachycardia syndrome,
migrating arthritis, and a rash. Chest computed tomography revealed a well-circumscribed,
low-density, extra-pulmonary mass in the apex of the chest, approaching the T1 or T2 neural
foramen. Magnetic resonance imaging confirmed T1 nerve root origin and was consistent
with a Schwannoma.

Results: Video-assisted thoracoscopic exploration of the chest with three ports identified

the mass to be emerging from the T1 nerve root as expected. Circumferential dissection was
performed with electrocautery. Tumor sheath was incised anteriorly to deliver the mass. An
intracapsular enucleation was accomplished with visible preservation and continuity of the
posterior nerve. Our patient had an uneventful recovery and was discharged on postoperative
day 2. Neurologic examinations were performed beginning the evening of the surgery. She
demonstrated no neuromuscular deficits and only mild sensory deficits in the medial forearm.
Follow-up imaging demonstrated no residual lesion. Subsequent electromyography and
neurologic exam revealed no muscular deficits and only a mild sensory deficit.

Conclusions: For intrathoracic Schwannomas, video-assisted thoracoscopic surgery provides
excellent exposure to perform an intracapsular enucleation while maintaining continuity of
posterior nerve fibers. As established in neurosurgery literature, an intracapsular dissection
relieves nerve compression and maintains nerve function without compromising margins or
resection. This procedure should be in the armamentarium of thoracic surgeons.
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4:51 pm Room 120A

Thoracoscope-Assisted Minimally Invasive Multiple-Level Rib Fixation and Lung
Repair in Traumatic Chest Wall Injury

K. Han', H. Kim!, H. Lec, Y. Choi®

Korea University Guro Hospital, Seoul, ’Korea University Medical Center, Seoul

Purpose: Usually, a rib fixation in multiple level rib fractures requires relatively long and
multiple thoracic incisions. We performed thoracoscope-assisted multiple rib fixation using a
small chest tube site and additional camera port.

Methods: A 58-year-old male with 4th, 5th, 6th, and 7th rib fractures by trauma was referred
to our hospital for surgical correction of herniated lung between fractured rib segments and
continuous air leak. We performed lung repair and thoracoscope-assisted multiple-level rib
fixations using multi-hole titanium plates and previous chest drain incision.

Results: Through a 4-cm incision and one 5-mm camera port, herniated lung was pushed
back to chest cavity after periosteal dissection of fractured ribs, and we repaired the lacerated
lung parenchyma through the port. The fractured ribs were repositioned and fixed with
multi-hole titanium rib plates. For the fixation of the 4th rib, which was unable to screw
through the incision, we made an additional 5-mm incision at anterior chest and successfully
fixed the high-level rib fracture guided by thoracoscope. The wound retractor at muscle

layer often helped minimize the wound during the procedure, and the thoracoscope showed
invisible area of high level rib fixation. The patient was discharged after 5 postoperative days
without complication.

Conclusions: Minimally invasive rib fixation guided by thoracoscope is a safe and feasible
option for multiple level fixation with small incision and detection of hidden intrathoracic
organ injury.
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Surgical Motion Picture Matinee: General Thoracic — Continued

5:03 pm Room 120A

Total Endoscopic First Rib Resection for Thoracic Outlet Syndrome
R. George, R. Milton, N. Chaudhuri, K. Papagiannopoulos
S8t Jamess University Hospital, Leeds, United Kingdom

Purpose: Thoracic outlet syndrome (T'OS) causes neurological symptoms in 93% of cases and
vascular symptoms in 7% of cases. Surgical resection is curative. Endoscopic transaxillary
assisted first rib resection has been previously reported. In this study, we report a novel,
complete intrapleural approach using tailored endoscopic tools.

Methods: Endoscopic first rib resection was performed following failure of symptom
improvement with physiotherapy. Intraoperatively, patients were managed in the decubitus
position with double-lumen intubation. Three standard video-assisted thoracoscopic surgical
ports were placed after lung isolation. The parietal pleura and periosteum overlying the first
rib were stripped, avoiding injury to the neurovascular bundle. The rib was transected with an
endoscopic rib cutter and resected completely in a piecemeal fashion using endoscopic bone

nibblers.

Results: Nine patients (seven females, average age 32.4 years + 5.9 years) presented with
TOS: neurogenic (n=8) and bilateral arterial compression (n=1). Predominant symptoms
included presence of muscle wasting/weakness (n=3), paresthesia (n=2), numbness (n=1),
pain (n=2), and bilateral vascular compression related symptoms (n=1). All patients
underwent physiotherapy treatment for at least 6 weeks with no symptomatic relief.
Following surgery, patients were discharged within 48 hours. At follow-up, eight patients had
complete resolution of their main symptoms. One patient with neurogenic TOS developed
mild functional and sensational loss of the non-dominant hand, which is improving with
physiotherapy.

Conclusions: Unlike the classic approaches, video-assisted thoracoscopic first rib resection

for TOS provides a superior, magnified, and well-illuminated view of the thoracic inlet. It
allows good posterior trimming of the first rib, release of brachial plexus, and an aesthetically
pleasing result, especially in female patients.
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5:00 pm - 6:30 PMm Room 120D Foyer
Scientific Posters and Wine

5:30 Pm - 6:25 PM Room 125AB
Business Meeting (STS Members Only)

6:30 pm - 7:30 PMm Camelback B, Sheraton Grand Phoenix
STS-PAC Reception

7:00 pm - 10:30 Pm

@ STS Social Event: Corona Ranch
Join your colleagues for an evening of mariachi music, delicious food, and ice-cold margaritas
at Corona Ranch, nestled in the shadows of nearby mountains. You can compete against
fellow attendees in “cowboy games”and get a front-row seat for an exciting rodeo that will
incorporate bronco and bull riding, high-speed horse maneuvers, and trick roping. Don’t miss
this opportunity to relax and have fun in an Old Mexico environment. (Please note that this
is an outdoor event and the desert can get chilly at night, so please dress accordingly.)
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