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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. ST'S 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
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J PROGRAM AT A GLANCE 1

Friday, January 23, 2015

3:00 pm - 6:00 PM Registration: STS/AATS Tech-Con 2015 and STS 51st Annual Meeting

Saturday, January 24, 2015

7:00 Am - 6:00 M Registration: STS/AATS Tech-Con 2015 and STS 51st Annual Meeting

8:00 Am-12:30 Pm @ STS/SCA:The Utility of Perioperative Echocardiography for Surgical
Decision Making

8:00 Am - 3:00 Pm O @ STS/CHEST: Primer on Advanced and Therapeutic Bronchoscopy—Theory and
Hands-on Session

12:00 M- 6:30 PM STS/AATS Tech-Con 2015 Exhibits Open

1:00 pm - 2:30 Pm @ Cardiopulmonary Bypass Simulation Course

1:00 pm - 5:00 Pm STS/AATS Tech-Con 2015

5:00 pm - 6:30 PM STS/AATS Tech-Con 2015 Reception

Sunday, January 25, 2015

7:00 am-6:30 Pm Registration: STS/AATS Tech-Con 2015 and STS 51st Annual Meeting
7:00 Am - 3:00 Pm STS/AATS Tech-Con 2015 Exhibits Open

7:50 Am - 12:00 Pm @ Acquired and Congenital Heart Surgery Symposium: Challenges and
Management of the Aorta in Adults With Congenital Heart Disease
Practice Management Summit
@ STS/AATS Critical Care Symposium: Essential Cardiac Critical Care Topics

8:00 Am - 11:45 Am STS/AATS Tech-Con 2015
1:00 Pm - 4:00 Pm @ Residents Symposium: Transitioning From Residency to a Successful Practice
1:15pm-4:30pPm O @ Parallel Surgical Symposium: Congenital

Parallel Surgical Symposium: General Thoracic

STS/AATS Tech-Con 2015

2:00pPm - 6:30 Pm Scientific Posters Open
2:30Pm-4:30PM CT Surgery Interprofessional Education Symposium: Multidisciplinary Team
Approach to ECMO
4:30pm - 6:30 PM Opening Reception in STS Exhibit Hall
Monday, January 26, 2015
6:30 Am—-5:00 Pm Registration: STS 51st Annual Meeting
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 Papers
9:00 AM - 4:30 Pm Exhibits Open
Scientific Posters Open
9:00 AMm - 9:30 AM BREAK—Visit Exhibits and Scientific Posters
9:30 Am - 9:40 am The Annals of Thoracic Surgery 50th Anniversary Presentation
9:40 Am - 9:50 AM Introduction of the President: Mark S. Allen
9:50 Am - 10:50 Am Presidential Address: David A. Fullerton

10:50 AM— 11:30 AM BREAK—Visit Exhibits and Scientific Posters
11:30 M- 12:30Pm Adult Cardiac Session: Arrhythmia
(8 parallel sessions) Adult Cardiac Session: Heart Failure
Basic Science Research: Adult Cardiac
Basic Science Research: General Thoracic
Congenital Session: Adult Congenital
Critical Care
General Thoracic Session: New Techniques
@ STS/CATS/CSCS: Current and Future Workforce Issues in Cardiothoracic
Surgery—Staff and Resident Perspectives From Canada and the US
12:30Pm-1:15pMm BREAK—Visit Exhibits and Scientific Posters
15em-515m Q@ ACC@STS
Evidence and Quality Reshaping Practice
1:30pm-3:30Pm Adult Cardiac Session: Aortic
(7 parallel sessions) Adult Cardiac Session: Ischemic

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



O Congenital Session: Pediatric Congenital |
General Thoracic Session: Lung Cancer |
General Thoracic Session: Lung Transplantation
0 Managing Cardiogenic Shock or Pulmonary Failure: Short-Term Mechanical

Circulatory Support
STS/SCA: Considerations in Perioperative Resuscitation of
Cardiothoracic Patients
3:30pm-4:15pPM BREAK—Visit Exhibits and Scientific Posters
4:15pm—-5:15pMm Surgical Motion Picture Matinees: Adult Cardiac, Congenital, and

General Thoracic
Late-Breaking Abstract Sessions
5:00 Pm - 6:30 PM Scientific Posters and Wine
5:30 Pm - 6:30 PM Business Meeting (STS Members Only)
6:45mm-7:45m D@ STS-PACReception
7:00pm-10:00pm () STS Social Event: USS Midway Aircraft Carrier Museum

Tuesday, January 27, 2015

6:30 AM—4:30Pm Registration: STS 51st Annual Meeting

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

7:30 Av - 8:30 AM @ Early Riser Health Policy Forum: The End of Global Surgical Payments
Under Medicare?

9:00 Am - 10:00 AmM Thomas B. Ferguson Lecture: Pedro J. del Nido

9:00 AM - 3:00 PMm Exhibits Open

9:00 AM — 5:00 Pm Scientific Posters Open

10:00 Am - 10:45 Am BREAK—Visit Exhibits and Scientific Posters

10:45 am - 11:00 Am Award Presentations

11:00 AMm - 12:00 Pm C.Walton Lillehei Lecture: Patrick T. O'Gara

12:00 P - 1:00 Pm BREAK—Visit Exhibits and Scientific Posters

O@ Ethics Debate: Must Surgeons in Training Programs Allow Residents to Operate
on Their Patients to Satisfy Board Requirements?
@ Residents Luncheon
1:00 Pm - 3:00 PMm Adult Cardiac Session: General |
(8 parallel sessions) Q Adult Cardiac Session: Mitral Valve
Congenital Session: Pediatric Congenital Il
General Thoracic Session: Esophageal
General Thoracic Session: Lung Cancer Il
Patient Safety Symposium: Building a High-Performance Team for Patient Safety
STS/EACTS: Management of the Aortic Arch in Aortic Dissection
Strategies to Improve Outcomes With Long-Term Mechanical Circulatory

Support Devices

1:00 pm - 5:00 PMm JCTSE/STS Workforce on International Relationships: Globalization of Graduate
Surgical Education in Cardiothoracic Surgery

3:00pm-3:30PM BREAK—Visit Scientific Posters

3:30pm-5:30pPMm O Adult Cardiac Session: Aortic Valve

(8 parallel sessions) Adult Cardiac Session: General Il

Cardiothoracic Surgical Education
Congenital Session: Pediatric Congenital Il
o ESTS @ STS: Controversial Issues in General Thoracic Surgery—Perspectives
From Europe and North America
General Thoracic Session: Mediastinal/Pulmonary
© Role of SBRT in Lung Cancer Treatment
SVS @ STS

Wednesday, January 28, 2015

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

OAudience Poll @Ticketed Event 51st Annual Meeting Abstract Book 5
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CONTINUING MEDICAL EDUCATION CREDIT

6

STS 51st 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 34.25 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 39.8 Category I
CEUs.

Learning Objectives for the STS 51st 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/AATS Tech-Con 2015
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 9.25 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 11.2 Category I
CEUs.

Learning Objectives for STS/AATS Tech-Con 2015
Upon completion of this activity, participants should be able to:

* Introduce the newest therapies in both adult cardiac and general thoracic surgery and
evaluate how these therapies will impact current and future practice

* Evaluate the barriers and/or pathways for adoption of new technology

* Discuss the latest innovations, outcomes data, and controversies in coronary artery
disease

* Critically assess the latest esophageal technologies and their impact on cardiothoracic
surgery

* Present new developments in the management of lung tumors

* Discuss new strategies and technologies for atrial fibrillation, mitral valve, and left atrial
appendage

The Society of Thoracic Surgeons  www.sts.org



J CME INFORMATION L

STS EDUCATION DISCLOSURE POLICY

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 ST'S educational activities.

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 ST 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 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

51st Annual Meeting Abstract Book 7
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CME INFORMATION 1

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 ST'S 51st 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 are also 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 Cardiopulmonary Bypass Simulation Course, Residents
Symposium, or Residents Luncheon.

Attendees can complete the overall meeting evaluations and all individual session evaluations
onsite at CME Stations located in Lobby E and the Ballroom 20D Foyer. Certificate
printing is available.

Attendees can also access evaluations and CME/Perfusion CEU credit by visiting the
online evaluation site through personal computers or handheld devices at www.sts.
org/2015evaluation. You can also access the site through the ST'S Mobile App. In order to
make this process more convenient for attendees, the meeting evaluations will be available

online through Wednesday, February 11,2015.

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/AATS Tech-Con 2015 and STS 51st 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
g P! g

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.

The Society of Thoracic Surgeons  www.sts.org



J CME INFORMATION

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.

L

51st Annual Meeting Abstract Book 9
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ORAL PRESENTATION/POSTER RULES 1

RULES REGARDING ORAL PRESENTATIONS

1.

Each abstract that is presented orally or as a poster during the STS 51st Annual Meeting
must be submitted before or at the time of the meeting to The Annals of Thoracic Surgery
for publication consideration. Manuscripts must be submitted via 7be Annals online
editorial office (www.atseditorialoffice.org). Editorial office staff will be on hand at the
meeting to assist you in submitting your paper if you need help. Manuscripts will not be
considered for publication if submitted after Wednesday, January 28,2015, 11:59 pm,
Pacific Standard Time. All manuscripts shall become the property of the Society.
Publication of manuscripts in The Annals of Thoracic Surgery is not assured. If manuscripts
are not submitted to Zhe Annals prior to or at the time of the STS 51st Annual Meeting,
a 2-year period of ineligibility for participation in the STS 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 22) 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 7) 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 will also be provided in the text of this 4bstract 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 51st Annual Meeting
must be submitted before or at the time of the meeting to The Annals of Thoracic Surgery
for publication consideration. Manuscripts must be submitted via 7he Annals online
editorial office (www.atseditorialoffice.org). Editorial office staff will be on hand at the
meeting to assist you in submitting your paper if you need help. Manuscripts will not be
considered for publication if submitted after Wednesday, January 28, 2015, 11:59 pm, Pacific
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 ST'S 51st Annual Meeting, a 2-year period of
ineligibility for participation in the STS 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.

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



J ORAL PRESENTATION/POSTER RULES

. 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 7) 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 24, 2015, from 8:00 am to 5:00 pm
and Sunday, January 25, 2015, from 8:00 am to 2:00 pm in the Foyer outside of Rooms 29-
32 at the San Diego Convention Center. Posters must be hung by a poster representative
during these times. STS staff will then be moving the posters chosen for the Scientific
Posters and Wine event (see below) to the Foyer outside of Ballroom 20D. You are only
responsible for hanging your poster in the Foyer outside of Rooms 29-32 by 2:00 pm on
Sunday, January 25,2015. ST'S will move selected posters to the Foyer outside of Ballroom
20D between 2:00 pm and 4:00 pm on Monday, January 26, 2015. You will be notified

via e-mail by 7:00 pm on Sunday, January 25,2015, if your poster was selected for the
Scientific Posters and Wine event.

. Scientific posters accepted for the STS 51st 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 51st Annual Meeting will feature a unique Scientific Posters and Wine event,
to be held from 5:00 pm to 6:30 pm on Monday, January 26, 2015, in the Foyer outside
of Ballroom 20D. Moderators for each of the 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 of Ballroom 20D no later than 4:45 pm on
Monday, January 26, 2015, to prepare.

. All posters will be graded on the evening of Sunday, January 25, 2015.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 25, 2015. 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 27, 2015. If your poster
was presented at the Scientific Posters and Wine event, your poster will be moved back
to the Foyer outside of Rooms 29-32 after the event ends. Scientific posters must remain
on display until 5:00 pm on Tuesday, January 27,2015. STS is not responsible for any
scientific posters remaining after 10:00 AM on Wednesday, January 28, 2015. STS will not
ship posters back to authors.

51st Annual Meeting Abstract Book 11



12 The Society of Thoracic Surgeons  www.sts.org




J PROGRAM PLANNERS L

Commercial Relationships of the Program Planning Members

The Society would like to thank the following STS leaders for planning the educational content of STS/AATS
Tech-Con 2015. Unless otherwise noted, the program planning members have no commercial relationships
to disclose:

K. Robert Shen, Co-Chair, Workforce on Annual Meeting (Tech-Con Task Force)

Vinod H. Thourani, Co-Chair, Workforce on Annual Meeting (Tech-Con Task Force)
COMMERCIAL RELATIONSHIPS Rescarch Grant, Edwards Lifesciences Corporation, Medtronic, Inc, SORIN GROUP;
Consultant/Advisory Board, Boston Scientific, St Jude Medical, Inc; Ownership Interest, Apica Cardiovascular

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

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

Robert W. Emery Jr, Workforce on Annual Meeting (Tech-Con Task Force)
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, Kips Bay Medical, Inc

Robert C. Hagberg, Workforce on Annual Meeting (Tech-Con Task Force)
COMMERCIAL RELATIONSHIPS Other, Edwards Lifesciences Corporation, Data Safety Monitoring Board Member

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, Inc, Medtronic, Inc, Terumo
Medical Corporation

Joseph D. Schmoker, Workforce on Annual Meeting (Tech-Con Task Force)
COMMERCIAL RELATIONSHIPS Other, Medtronic, Inc, Serve as a Trainer and Proctor

The Society would like to thank the following STS leaders for planning the educational content of the
STS 51st 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 Speakers Bureau/Honoraria, Edwards Lifesciences Corporation, CryoLife, Inc;
Consultant/Advisory Board, Edwards Lifesciences Corporation, CorMatrix

David H. Adams, Workforce on New Technology
COMMERCIAL RELATIONSHIPS Ownership Interest, Medtronic, Inc, Edwards Lifesciences Corporation

Arvind K. Agnibotri, Workforce on Health Policy, Reform, and Advocacy
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, Edwards Lifesciences Corporation; Speakers Bureau/Honoraria,
Terumo Medical Corporation

Gorav Ailawadi, Worforce on Annual Meeting (Program Task Force)
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, Abbott Vascular, Edwards Lifesciences Corporation,
Mitralign, Inc; Speakers Bureau/Honoraria, St Jude Medical, Inc

Gabriel 8. Aldea, Workforce on National Databases
Diane E. Alejo, Workforce on Associate Membership

Mark S. Allen, First Vice President, Board of Directors
COMMERCIAL RELATIONSHIPS Ownership Interest, Medtronic, Inc; Nonremunerative Position of Influence, Joint Council on
Thoracic Surgical Education

Giorgio M. Aru, Workforce on Patient Safety
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Emile A. Bacha, Director-at-Large, Board of Directors; Workforce on Surgical Treatment of Adults
With Congenital Heart Disease
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, CorMatrix

Leah M. Backhbus, Workforce on Annual Meeting (Surgical Symposia Task Force)
Vinay Badbwar, Workforce on Annual Meeting (Program Task Force)
Craig J. Baker, Workforce on Thoracic Surgery Resident Issues

Faisal G. Bakaeen, Workforce on Clinical Education
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, Jace Medical; Speakers Bureau/Honoraria, AstraZeneca; Research
Grant, VA Cooperative Studies Program, CTSN/NHLBI

Michael K. Banbury, Workforce on Health Policy, Reform, and Advocacy
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, ValveXchange, Inc

Joseph E. Bavaria, Second Vice President, Board of Directors
COMMERCIAL RELATIONSHIPS Rescarch Grant, Edwards Lifesciences Corporation, Medtronic, Inc, St Jude Medical, Inc

Thomas M. Beaver, Workforce on Thoracic Surgery Resident Issues
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, AtriCure, Inc, AbbVie Inc; Research Grant, AtriCure, Inc,
Medtronic, Inc

Edward M. Bender, Workforce on Clinical Education
COMMERCIAL RELATIONSHIPS Other, SORIN GROUP, sponsors two iOS apps Dr. Bender developed

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

Matthew G. Blum, Workforce on Practice Management
Robert S. Boova, Workforce on Health Policy, Reform, and Advocacy
Greg A. Bowman, Workforce on Practice Management

Christopher A. Caldarone, Co-Chair, Workforce on Annual Meeting (i Surgical Symposia Task
Force); Workforce on National Databases; Workforce on Surgical Treatment of Adults With
Congenital Heart Disease

COMMERCIAL RELATIONSHIPS Other, CellAegis Devices Inc, Founder

John H. Calhoon, Director-at-Large, Board gf Directors; Council on Education and Member
Services Operating Board; Workforce on Critical Care
COMMERCIAL RELATIONSHIPS Other, JCTSE Director, TSFRE President, STSA President

Andrea J. Carpenter, Workforce on Clinical Education
COMMERCIAL RELATIONSHIPS  Consultant/Advisory Board, Edwards Lifesciences Corporation

Yvonne M. Carter, Workforce on Health Policy, Reform, and Advocacy
Alfred S. Casale, Workforce on Practice Management

Stephen D. Cassivi, Chair, Workforce on Patient Safety

Graciano Castillo-Ortega, Workforce on International Relationships

Robert J. Cerfolio, Workforce on General Thoracic Surgery
COMMERCIAL RELATIONSHIPS Speakers Bureau/Honoraria, Intuitive Surgical, Inc

Andrew C. Chang, Workforce on National Databases
COMMERCIAL RELATIONSHIPS Speakers Bureau/Honoraria, Michigan Society of Thoracic and Cardiovascular Surgery

Faisal H. Cheema, Workforce on Associate Membership
Haiquan Chen, Workforce on International Relationships
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Edward P Chen, Workforce on Thoracic Surgery Resident Issues
Jonathan M. Chen, Workforce on Annual Meeting (Surgical Symposia Task Force)

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

Stephen C. Clark, Workforce on Patient Safety

Joseph C. Cleveland Jr, Council on Education and Member Services Operating Board; Chair,
Woréforce on Annual Meetinzg; Chair, Workforce on Annual Meeting 5’ragmm Tusk Force);
Wor:

Adnan Cobanoglu, Workforce on Health Policy, Reform, and Advocacy

Tony Coelho, Public Director, Board of Directors
COMMERCIAL RELATIONSHIPS Other, Partnership to Improve Patient Care, Chairman for a coalition of health care
stakeholders that promote patient-centeredness in health policy

Dawid T: Cooke, Workforce on Clinical Education

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

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

kforce on National Databases

Michael J. Davidson, Workforce on Health Policy, Reform, and Advocacy
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, Edwards Lifesciences Corporation, Medtronic, Inc, Harvard
Clinical Research Institute

Elizabeth A. David, Workforce on Thoracic Surgery Resident Issues
COMMERCIAL RELATIONSHIPS Other, Intuitive Surgical, Inc, Training Fellowship, Travel supported

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

Jose Ribas De Campos, Workforce on International Relationships
COMMERCIAL RELATIONSHIPS  Consultant/Advisory Board, DePuy Synthes, Inc

Sebastian A. Defranchi, Workforce on International Relationships
Todd L. Demmy, Workforce on New Technology
J- Michael DiMaio, Workforce on Patient Safety

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

Kevin L. Greason, Workforce on Clinical Education
Ali Dodge-Khatami, Workforce on International Relationships

James R. Edgerton, Chair, Workforce on Annual Meeting (STS University Task Force)
COMMERCIAL RELATIONSHIPS ' Speakers Bureau/Honoraria, AtriCure, Inc

L. Henry Edmunds Jr, Editor, Board of Directors; Council on Education and Member Services
Operating Board
COMMERCIAL RELATIONSHIPS Ownership Interest, Boeing Company

Melanie A. Edwards, Workforce on National Databases
Jennifer L. Ellis, Workforce on Health Policy, Reform, and Advocacy

Robert W. Emery J, Workforce on Practice Management
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, Kipps Bay Medical
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James I. Fann, Council on Education and Member Services Operating Board; Workforce on Patient
Safety; Workforce on Thoracic Surgery Resident Issues

COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, Apica Cardiovascular, Twelve, Inc; Ownership Interest, Apica
Cardiovascular

Farhood Farjah, Workforce on National Databases

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

Enrico R. Ferrari, Workforce on International Relationships, Workforce on New Technology
Christopher M. Feindel, Workforce on National Databases

Felix G. Fernandez, Workforce on National Databases

Daniel Fink, Workforce on International Relationships

David A. Fullerton, President, Board of Directors; Council on Education and Member Services
Operating Board

COMMERCIAL RELATIONSHIPS Nonremunerative Position of Influence, Genesee BioMedical, Inc

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

Michael P, Fischbein, Workforce on Annual Meeting (Program Task Force); Workforce on Thoracic
Surgery Resident Issues
COMMERCIAL RELATIONSHIPS Speakers Bureau/Honoraria, St Jude Medical, Inc

Raja M. Flores, Workforce on New Technology
Richard K. Freeman, Workforce on Practice Management
Stephanie M. Fuller, Workforce on Surgical Treatment of Adults With Congenital Heart Disease

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

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

Changqing Gao, Workforce on International Relationships

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

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

Kristine J. Guleserian, Workforce on National Databases

Kelly C. Gustafson, Workforce on Associate Membership

T’ Sloane Guy, Workforce on Patient Safety

COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, Edwards Lifesciences Corporation, Medtronic, Inc, Biomet,
Johnson & Johnson

Tarmizi Hakim, Workforce on International Relationships

M. La Waun Hance, Workforce on Associate Membership

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

Hitoshi Hirose, Workforce on International Relationships

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

Michal Hubka, Workforce on Patient Safety

Elizabeth Hupp, Workforce on Associate 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

Jeffrey P, Jacobs, Workforce on Annual Meeting (Program Task Force); Workforce on Surgical
reatment of Adults With Congenital Heart Disease

Marshall L. Jacobs, Workforce on National Databases

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

A. Pieter Kappetein, International Director, Board of Directors; Chair, Workforce on International
Relationships; Workforce on National Databases

COMMERCIAL RELATIONSHIPS Nonremunerative Position of Influence, Medtronic, Inc, Boston Scientific, Abbott

Vascular; Other, Secretary General of EACT'S, Council Member of EACTS

Mark R. Katlic, Workforce on National Databases

Nevin M. Katz, Workforce on Critical Care

Michael S. Kent, Workforce on Patient Safety

Shaf H. Keshavjee, Workforce on New Technology

Kamal R. Khabbaz, Workforce on New Technology
COMMERCIAL RELATIONSHIPS ' Speakers Bureau/Honoraria, Medtronic, Inc

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

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

Nicholas T" Kouchoukos, Historian, Board of Directors
Benjamin D. Kozower, Workforce on National Databases
John C. Kucharczuk, Workforce on National Databases

Alan P. Kypson, Workforce on Health Policy, Reform, and Advocacy
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, Humacyte, Inc; Speakers Bureau/Honoraria,
CardiacAssist, Inc

Stephen J. Lahey, Workforce on Health Policy, Reform, and Advocacy

John C. Laschinger, Workforce on New Technology

Christine L. Lau, Workforce on Health Policy, Reform, and Advocacy

COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, EVIVO Perfusion; Research Grant, Pfizer, Inc
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Sylvia M. Laudun, Workforce on Associate Membership
David M. McMullan, Workforce on New Technology
Friedrich W. Mobr, Workforce on New Technology

Nahush A. Mokadam, Workforce on New Technology
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, HeartWare, Inc, SynCardia Systems, Inc,
Thoratec Corporation

Chuen Neng Lee, Workforce on International Relationships
Richard Lee, Workforce on Health Policy, Reform, and Advocacy
Paul S. Levy, Workforce on Practice Management

Jules Lin, Co-Chair, Workforce on Annual Meeting (Surgical Symposia Task Force); Workforce on
Thoracic Surgery Resident Issues

Kevin W. Lobdell, Workforce on Critical Care; Workforce on Patient Safety

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

Thomas E. MacGillivray, Chair, Council on Education and Member Services Operating Board;
Workforce on Associate I&ember:/yip; Workforce on Surgical Treatment of Adults With Congenital
Heart Disease

Mitchell . Magee, Workforce on Health Policy, Reform, and Advocacy

M. Blair Marshall, Workforce on Health Policy, Reform, and Advocacy
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, Ethicon Endo-Surgery, Inc

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 Other, Defense expert reviewer for medical malpractice cases; Nonremunerative Position of
Influence, American College of Cardiology Geriatric Cardiac Care Leadership Council

Kenneth R. McCurry, Workforce on Health Policy, Reform, and Advocacy

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

Bryan F. Meyers, Director-at-Large, Board of Directors
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, Ethicon, Inc, Varian Medical Systems, Inc

Nicole M. Michaud, Workforce on Associate Membership

Scott |. Millikan, Workforce on Health Policy, Reform, and Advocacy

COMMERCIAL RELATIONSHIPS Ownership Interest, Pfizer, Inc, Amylin Pharmaceuticals, Inc, Amgen; Employment, Billings
Clinic

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

Laureano Molins, Workforce on International Relationships

Christopher R. Morse, Workforce on New Technology

Noboru Motomura, Workforce on National Databases

Michael 8. Mulligan, Workforce on Critical Care, Workforce on General Thoracic Surgery
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, Covidien Ltd
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Christopher J. Mutrie, Workforce on General Thoracic Surgery
COMMERCIAL RELATIONSHIPS Speakers Bureau/Honoraria, Covidien Ltd, Propel

Patrick Myers, Workforce on International Relationships
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, Admedus US

Keith S. Naunheim, Secretary, Board of Directors

Jennifer S. Nelson, Workforce on Surgical Treatment of Adults With Congenital Heart Disease
Joseph R. Newton Jr, Workforce on General Thoracic Surgery; Workforce on Practice Management
Dao M. Nguyen, Workforce on Health Policy, Reform, and Advocacy

Francis D. Pagani, Council on Education and Member Services Operating Board

G. Alexander Patterson, Editor-Elect, Board of Directors

Jonathan M. Philpott, Workforce on New Technology
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, AtriCure, Inc

Richard L. Prager, Workforce on Associate Membership

Allan Pickens, Workforce on General Thoracic Surgery
COMMERCIAL RELATIONSHIPS Speakers Bureau/Honoraria, Ethicon Endo-Surgery, Inc

Frank A. Pigula, Workforce on Surgical Treatment of Adults With Congenital Heart Disease
Joseph Rabin, Workforce on Critical Care
Eward A. Ranzenbach, Workforce on Associate Membership

Daniel P Raymond, Workforce on National Databases
COMMERCIAL RELATIONSHIPS  Other, Bristol-Myers Squibb Company, Provided Educational Trust Fund

Dan J. Raz, Workforce on Critical Care
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, Cireca Theranostics, LLC

V. Seenu Reddy, Workforce on Practice Management
COMMERCIAL RELATIONSHIPS ' Speakers Bureau/Honoraria, CryoLife, Inc, AstraZeneca, Mallinckrodt Pharmaceuticals

T Brett Reece, Workforce on New Technology
COMMERCIAL RELATIONSHIPS  Speakers Bureau/Honoraria, Edwards Lifesciences Corporation, Medtronic, Inc, W. L. Gore
& Associates, Inc

Harold G. Roberts Jr, Workforce on Annual Meeting (STS University Task Force)
COMMERCIAL RELATIONSHIPS Research Grant, Medtronic, Inc

Michael P. Robich, Council on Education and Member Services Operating Board
Paul D. Robison, Workforce on Health Policy, Reform, and Advocacy

Gaetano Rocco, Workforce on General Thoracic Surgery
COMMERCIAL RELATIONSHIPS Speakers Bureau/Honoraria, Covidien Ltd, Synthes, Inc, Baxter

Ewelio Rodriguez, Workforce on New Technology
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, Edwards Lifesciences Corporation; Research Grant, Medtronic,
Inc; Speakers Bureau/Honoraria, Medtronic, Inc, SORIN GROUP

Eric E. Roselli, Workforce on New Technology
COMMERCIAL RELATIONSHIPS ' Speakers Bureau/Honoraria, Medtronic, Inc, Terumo Medical Corporation; Consultant/
Advisory Board, Edwards Lifesciences Corporation; Nonremunerative Position of Influence, SORIN GROUP

Valerie W. Rusch, Workforce on Critical Care
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William H. Ryan, Workforce on Practice Management
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, Edwards Lifesciences Corporation, Medtronic, Inc

Joseph F. Sabik III, Director-at-Large, Board of Directors
COMMERCIAL RELATIONSHIPS Research Grant, Abbott, Edwards Lifesciences Corporation; Consultant/Advisory Board,
Medtronic, Inc, SORIN GROUP

Chittoor B. Sai-Sudhakar, Workforce on International Relationships
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, Thoratec Corporation

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

David M. Shahian, Chair, Workforce on National Databases
Jay G. Shake, Workforce on Critical Care
K. Robert Shen, Workforce on Annual Meeting (Program Tusk Force); Werkforce on Patient Safety

Joseph B. Shrager, Workforce on Annual Meeting (Surgical Symposia Tusk Force); Workforce on
National Databases
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, MAQUET, Inc, CarcFusion; Ownership Interest, Chest

Innovations, Inc

Sara J. Shumway, Workforce on Clinical Education

Danielle Smith, Workforce on Thoracic Surgery Resident Issues

Joshua R. Sonett, Workforce on Annual Meeting (Program Task Force)
Harmik J. Soukiasian, Workforce on Associate Membership

Alan M. Speir, Chair, Workforce on Health Policy, Reform, and Advocacy; Workforce on Annual
Meeting (Program Task Force); Workforce on National Databases
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, Medtronic, Inc

Sandra L. Starnes, Workforce on Thoracic Surgery Resident Issues
Cameron 1. Stock Ji, Resident Director, Board of Directors
Hon Chi Suen, Workforce on International Relationships

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

Shinichi Takamoto, International Director, Board of Directors
COMMERCIAL RELATIONSHIPS Speakers Bureau/Honoraria, Medtronic, Inc

James E. Ttheng, Workforce on National Databases
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, Philips

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, Council on Education and Member Services Operating Board, Workforce on
Annual Meeting; Workforce on New Technology

COMMERCIAL RELATIONSHIPS Research Grant, Edwards Lifesciences Corporation, Medtronic, Inc, SORIN GROUP;
Consultant/Advisory Board, Boston Scientific, St Jude Medical, Inc; Ownership Interest, Apica Cardiovascular

Brandon H. Tieu, Workforce on Associate Membership
Curt Tribble, Workforce on Thoracic Surgery Resident Issues
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Felix W. Tsai, Workforce on Patient Safety
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, All Med Medical Supply, LLC

James 8. 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, Edwards Lifesciences Corporation; Speakers
Bureau/Honoraria, CSL Behring; Nonremunerative Position of Influence, Nara Prefectural Hospital Organization

Glen 8. Van Arsdell, Workforce on Annual Meeting (Program Task Force)
COMMERCIAL RELATIONSHIPS Ownership Interest, CellAegis Devices, Inc, Medtronic, Inc

Ara A. Vaporciyan, Council on Education and Member Services Operating Board;

Chair, Workforce on Thoracic Surgery Resident Issues; Workforce on Clinical Education
COMMERCIAL RELATIONSHIPS Other, Joint Council on Thoracic Surgery Education,Yearly honoraria for work on creating,

implementing, and maintaining the national online curriculum

Thomas K. Varghese Jr, Workforce on Annual Meeting (STS University Task Force), Workforce on
Clinical Education
COMMERCIAL RELATIONSHIPS Research Grant, Nestlé Health Science S.A., Pacira Pharmaceuticals

Thomas K. Waddell, Workforce on General Thoracic Surgery
Jennifer D. Walker, Workforce on Clinical Education
Michael |. Weyant, Workforce on. General Thoracic Surgery

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

Richard I. Whyte, Workforce on General Thoracic Surgery
Debra E. Wilcox, Workforce on Associate Membership

Mathew R. Williams, Workforce on New Technology
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, Medtronic, Inc, Edwards Lifesciences Corporation; Research
Grant, Medtronic, Inc, Direct Flow Medical, Inc

Douglas E. Wood, Immediate Past President, Board of Directors; Workforce on Critical Care
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, Spiration, Inc; Research Grant, Spiration, Inc

Cameron D. Wright, Director-at-Large, Board of Directors; Council on Education and Member
Services Operating Board

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 America, Inc; Consultant/Advisory Board, Olympus America, Inc,
Ethicon Endo-Surgery, Inc

Joseph B. Zwischenberger, Workforce on New Technology

COMMERCIAL RELATIONSHIPS Other Research Support, National Institutes of Health (NIH), MAQUET, Inc; Other,
MAQUET, Receive royalties for licensed patent for double lumen catheter

Commercial Relationships of STS Staff

Unless otherwise noted, these STS staff members have no commercial relationships to disclose:

Natalie Boden, Director of Marketing & Communications
COMMERCIAL RELATIONSHIPS Ownership Interest, Baxter, Edwards Lifesciences Corporation, General Electric
Company, Johnson & Johnson, Proctor & Gamble

51st Annual Meeting Abstract Book 21



J PROGRAM PLANNERS 1

Michele D. Chao, Education Manager

Colleen Donohoe, Director of Meetings & Conventions
Megan Drumm, Manager, Affiliate Organizations
Fred H. Edwards, Director, STS Research Center
Sarah Foreman, Member Services Coordinator

Josh Krantz, Political Affairs and Advocacy Manager
COMMERCIAL RELATIONSHIPS Ownership Interest, Bristol-Meyers Squibb, Johnson & Johnson, Pfizer Inc

Rebecca Mark, JCTSE Administration & Education Manager

Damon K. Marquis, Director of Education & Member Services
COMMERCIAL RELATIONSHIPS Ownership Interest, General Electric Company, Johnson & Johnson, Medtronic, Inc, Pfizer Inc

Donna E. McDonald, Senior Manager, STS National Database & Patient Safety

Sylvia L. Novick, Director of Finance & Administration
COMMERCIAL RELATIONSHIPS Ownership Interest, Johnson & Johnson

Kelley A. Oates, Senior Manager for Education
Grahame Rush, Director of Information Services
Darcy Sengewald, E-Learning Manager
William F. Seward, Associate Executive Director
DeLaine Schmitz, Director of Quality

Cynthia M. Shewan, Director of Research & Scientific Affairs
COMMERCIAL RELATIONSHIPS Rescarch Grant, National Institutes of Health, National Heart, Lung, and Blood Institute

Venkata Shilpa Srikakolapu, CME Compliance Coordinator
Cheryl Wilson, Administration Manager & Executive Assistant
Beth Winer, Senior Manager, Affiliate Organizations

Robert A. Wynbrandt, Executive Director & General Counsel
Courtney Yohe, Director of Government Relations

Commercial Relationships of the Abstract Reviewers

The Society would like to thank the following STS leaders for reviewing the abstracts submitted for
presentation consideration at the STS 51st Annual Meeting. Unless otherwise noted, the abstract
reviewers have no commercial relationships to disclose:

Ghulam Abbas

Niv Ad
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, AtriCure, Inc, Medtronic, Inc; Speakers Bureau/Honoraria,
AtriCure, Inc, Medtronic, Inc

Anwar S. Abd-Elfattah

Gorav Ailawadi
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, Abbott Vascular, Edwards Lifesciences Corporation,
Mitralign, Inc; Speakers Bureau/Honoraria, St Jude Medical, Inc

Gabriel Aldea
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Michael Argenziano

Rakesh C. Arora
COMMERCIAL RELATIONSHIPS Research Grant, Manitoba Health Research Council; Other Research Support,
Pfizer Canada, Inc

Giorgio M. Aru
Pavan Atluri
Erle H. Austin Jr
Salim Aziz

Emile A. Bacha
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, CorMatrix

Leah M. Backhus
Vinay Badhwar

Fuisal G. Bakaeen
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, Jace Medical; Speakers Bureau/Honoraria, AstraZeneca; Research
Grant, VA Cooperative Studies Program, CTSN/NHLBI

Craig J. Baker
Richard J. Battafarano

Joseph E. Bavaria
COMMERCIAL RELATIONSHIPS Research Grant, Edwards Lifesciences Corporation, Medtronic, Inc, W. L. Gore &

Associates, Inc

Thomas M. Beaver
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, AtriCure, Inc, AbbVie Inc; Research Grant, AtriCure, Inc,
Medtronic, Inc

Edward M. Bender
COMMERCIAL RELATIONSHIPS Other, SORIN GROUP, sponsors two iOS apps Dr. Bender developed

Friedhelm Beyersdorf
Ricardo Beyruti

Jay K. Bhama
Hartmuth B. Bittner
Shanda H. Blackmon
Mark §. Bleiweis
Matthew G. Blum
Daniel J. Boffa

Steven W. Boyce
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, HeartWare International Inc; Ownership Interest, HeartWare
International Inc, Thoratec Corporation

Ross M. Bremmer
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, EndoStim, Inc; Other Research Support, Ethicon
Endo-Surgery, Inc

David A. Bull
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John G. Byrne
John H. Calhoon

Margarita T! Camacho
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, Sunshine Heart, Inc, Thoratec Corporation; Speakers Bureau/
Honoraria, MAQUET, Inc

Andrea J. Carpenter
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, Edwards Lifesciences Corporation

Stephen D. Cassivi
Dawid J. Chambers
Andrew C. Chang
Edward P Chen
Jonathan M. Chen
Aaron M. Cheng
Danny Chu

Joseph B. Clark
Joseph C. Cleveland Jr
William E. Cohn
Lawrence H. Cohn

Yolonda L. Colson
COMMERCIAL RELATIONSHIPS Speakers Bureau/Honoraria, Novadaq Technologies, Inc

Juan V. Comas

John V. Conte
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, Medtronic, Inc

David T. Cooke

Joel D. Cooper
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, Ex-Vivo; Ownership Interest, Synovis Micro Companies Alliance,
Inc

Richard C. Daly
COMMERCIAL RELATIONSHIPS Ownership Interest, Neochord, Inc; Speakers Bureau/Honoraria, Neochord, Inc

Elizabeth A. David
Alberto L. De Hoyos
Joseph A. Dearani

Malcolm M. Decamp
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, Pulmonix, Holaira, Inc

Pedro J. del Nido
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, Coraux Technologies LLC

Ralph E. Delius

Steven R. Demeester
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Todd L. Demmy

Claude Deschamps
J- Michael DiMaio

Verdi J. DiSesa

Jessica S. Donington
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, Olympus, Inc

James R. Edgerton
COMMERCIAL RELATIONSHIPS Speakers Bureau/Honoraria, AtriCure, Inc

Melanie A. Edwards
Afshin Ehsan
Richard P Embrey
Robert W. Emery Jr

John W. Entwistle
COMMERCIAL RELATIONSHIPS Research Grant, Jarvik Heart, Inc, Thoratec Corporation

Christian D. Etz

James I. Fann
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, Apica Cardiovascular, Twelve, Inc; Ownership Interest,
Apica Cardiovascular

Farhood Farjah
Frank L. Fazzalari

Mark K. Ferguson
COMMERCIAL RELATIONSHIPS Nonremunerative Position of Influence, CTSnet.org; Other, Elsevier B.V.,
Springer, Royalties

Felix G. Fernandez

Hiran C. Fernando
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, CSA Medical, Inc, Galil Medical Inc

Enrico R. Ferrari

Victor A. Ferraris
COMMERCIAL RELATIONSHIPS ' Speakers Bureau/Honoraria, Baxter

Andrew C. Fiore

Michael S. Firstenberg

Michael P Fischbein

Raja M. Flores

Gregory P Fontana

COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, Edwards Lifesciences Corporation; Research Grant, Medtronic,
Inc, St Jude Medical, Inc; Speakers Bureau/Honoraria, SORIN GROUP

Seth D. Force

Kenneth L. Franco

Richard K. Freeman

51st Annual Meeting Abstract Book

25



J PROGRAM PLANNERS 1

Joseph §. Friedberg
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, Varian Medical Systems, Inc

Stephanie M. Fuller

Dawvid A. Fullerton
COMMERCIAL RELATIONSHIPS Nonremunerative Position of Influence, Genesee BioMedical, Inc

Mark E. Galantowicz

Aubrey C. Galloway
COMMERCIAL RELATIONSHIPS Royalties for IP, Medtronic, Inc, Edwards Lifesciences Corporation; Consultant/Advisory
Board, Edwards Lifesciences Corporation, Medtronic, Inc

James S. Gammie
COMMERCIAL RELATIONSHIPS Ownership Interest, Correx, Inc, Harpoon Medical, Inc

Sanjiv K. Gandhi
Sidharta P Gangadharan
James J. Gangemi

J. William Gaynor
Arnar Geirsson
Kristopher M. George
Thomas G. Gleason

Daniel J. Goldstein
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, HeartWare International Inc, Thoratec Corporation; Other,
Sunshine Heart, Inc, Chair of Data Safety and Monitoring Board for upcoming trial

Kevin L. Greason
Eric L. Grogan

Sean C. Grondin
Peter J. Gruber
Kristine J. Guleserian
Robert A. Gustafson

Michael E. Halkos
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, Intuitive Surgical, Inc, Medtronic, Inc

John W. Hammon
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, St Jude Medical, Inc

John R. Handy
David H. Harpole
Stephen R. Hazelrigg
Jeffrey S. Heinle

Luis J. Herrera
COMMERCIAL RELATIONSHIPS Other, Intuitive Surgical, Inc, Proctor

Joshua L. Hermsen
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William L. Holman
Charles B. Huddleston
Mark D. lannettoni
John 8. Tkonomidis
James M. Isbell
Jeffrey R Jacobs
Marshall L. Jacobs
James Jaggers
Robert D. B. Jaquiss
Valluvan Jeevanandam
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, HeartWare International Inc, Thoratec Corporation,

ReliantHeart, Inc

Michael E. Jessen
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, Quest Medical, Inc

Lauren C. Kane

Kirk R. Kanter

Tara B. Karamlou
Riyad C. Karmy-Jones
Mark R. Katlic
Aditya K. Kaza
Michael S. Kent
Kemp H. Kernstine
Kenneth A. Kesler
Anthony W. Kim
Brian E. Kogon
Robert L. Kormos
Benjamin D. Kozower
John J. Lamberti
Rodney J. Landreneau
Michael Lanuti
Jennifer S. Lawton

Moishe A. Liberman
COMMERCIAL RELATIONSHIPS Research Grant, Ethicon Endo-Surgery, Inc

Jules Lin
Shu 8. Lin
Kevin W, Lobdell
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Vassyl A. Lonchyna
COMMERCIAL RELATIONSHIPS Ownership Interest, Abbott Laboratories, Hospira Inc

Donald E. Low

Thomas E. MacGillivray
Joren C. Madsen

Daniel Marelli

M. Blair Marshall
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, Ethicon Endo-Surgery, Inc

Christopher E. Mascio
David P Mason
Constantine Mavroudis

John E. Mayer Jr
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, Medtronic, Inc

Donna E. Maziak
Patrick M. McCarthy

James B. McClurken
COMMERCIAL RELATIONSHIPS Other, Defense expert reviewer for medical malpractice cases; Nonremunerative Position of
Influence, American College of Cardiology Geriatric Cardiac Care Leadership Council

Edwin C. McGee Jr
David M. McMullan

John R. Mehall
Walter H. Merrill
Carlos M. Mery

Dan M. Meyer

Bryan F. Meyers
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, Ethicon Endo-Surgery, Inc, Varian Medical Systems, Inc

Shari L. Meyerson
Tomislav Mibaljevic
John D. Miller

John D. Mitchell
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, MAQUET, Inc, Varian Medical Systems, Inc; Speakers Bureau/
Honoraria, Covidien Ltd

Susan D. Moffatt-Bruce

Nahush A. Mokadam
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, HeartWare International Inc, SynCardia Systems, Inc, Thoratec

Corporation

Cullen D. Morris
Christopher R. Morse
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Ralph §. Mosca

Michael S. Mulligan
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, Covidien Ltd

Sudish C. Murthy

Christopher J. Mutrie
COMMERCIAL RELATIONSHIPS Speakers Bureau/Honoraria, Covidien Ltd, Propel

Katie . Nason
Jose L. Navia
Jennifer §. Nelson

Dao M. Nguyen
Richard G. Ohye
Francis D. Pagani

G. Alexander Patterson

Arjun Pennathur
COMMERCIAL RELATIONSHIPS Research Grant, Accuray Incorporated

Lester C. Permut

Jonathan Philpott
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, AtriCure, Inc

Allan Pickens
COMMERCIAL RELATIONSHIPS ' Speakers Bureau/Honoraria, Ethicon Endo-Surgery, Inc

Frank A. Pigula
Mark D. Plunkett
Joseph Rabin

Daniel B Raymond
COMMERCIAL RELATIONSHIPS  Other, Bristol-Myers Squibb Company, Provided Educational Trust Fund

Dan J. Raz
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, Cireca Theranostics, LLC

Rishindra M. Reddy
COMMERCIAL RELATIONSHIPS Research Grant, GlaxoSmithKline; Speakers Bureau/Honoraria, Covidien Ltd

V. Seenu Reddy
COMMERCIAL RELATIONSHIPS ' Speakers Bureau/Honoraria, CryoLife, Inc, AstraZeneca, Mallinckrodt Pharmaceuticals

T’ B. Reece
COMMERCIAL RELATIONSHIPS Speakers Bureau/Honoraria, Edwards Lifesciences Corporation, Medtronic, Inc,
W. L. Gore & Associates, Inc

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

Harold G. Roberts Jr
COMMERCIAL RELATIONSHIPS Research Grant, Medtronic, Inc

Gaetano Rocco
COMMERCIAL RELATIONSHIPS Speakers Bureau/Honoraria, Covidien Ltd, Synthes, Inc, Baxter
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Ewelio Rodriguez
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, Edwards Lifesciences Corporation; Research Grant, Medtronic,
Inc; Speakers Bureau/Honoraria, Medtronic, Inc, SORIN GROUP

Eric E. Roselli
COMMERCIAL RELATIONSHIPS  Speakers Bureau/Honoraria, Medtronic, Inc, Terumo Medical Corporation; Consultant/
Advisory Board, Edwards Lifesciences Corporation; Nonremunerative Position of Influence, SORIN GROUP

Todd K. Rosengart
Marc Ruel
Valerie W. Rusch

William H. Ryan
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, Edwards Lifesciences Corporation, Medtronic, Inc

Joseph F. Sabik

COMMERCIAL RELATIONSHIPS Research Grant, Abbott Vascular, Edwards Lifesciences Corporation; Cosultant/Advisory
Board, Medtronic, Inc, SORIN GROUP

Jorge D. Salazar

Christopher T" Salerno
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, Thoratec Corporation

Juan A. Sanchez
Edward B. Savage
Matthew J. Schuchert

Frank W. Sellke
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, CLS Behring, The Medicines Company

Craig H. Selzman
Jay G. Shake
K. Robert Shen

Ramesh Singh
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, Baxter

Nicholas G. Smedira
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, Medtronic, Inc

Michael A. Smith
Joshua R. Sonett
Howard Song

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

Thomas L. Spray
Sandra L. Starnes
Robert W. Stewart
Jack C. Sun

Lars G. Svensson
COMMERCIAL RELATIONSHIPS Ownership Interest, Cardiosolutions, Inc
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Wilson Y. Szeto
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, Micro Interventional Devices, Inc; Research Grant, Edwards
Lifesciences Corporation, Medtronic, Inc, SORIN GROUP

Roy T Temes

Michael F Teodori
Hassan A. Tetteh

Ajit K. Tharakan
Patricia A. Thistlethwaite

Vinod H. Thourani
COMMERCIAL RELATIONSHIPS Research Grant, Edwards Lifesciences Corporation, Medtronic, Inc, SORIN GROUP;
Consultant/Advisory Board, Boston Scientific, St Jude Medical, Inc; Ownership Interest, Apica Cardiovascular

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

Robert F. Tranbaugh
Curt Tribble

Elaine E. Tseng
COMMERCIAL RELATIONSHIPS Research Grant, University of California, Wallace H. Coulter Foundation

Joseph W. Turek
Mark W. Turrentine

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

Akif Undar
COMMERCIAL RELATIONSHIPS Research Grant, XENIOS AG

Glen S. Van Arsdell
COMMERCIAL RELATIONSHIPS Ownership Interest, CellAegis Devices, Inc, Medtronic, Inc

Thomas K. Varghese Jr
COMMERCIAL RELATIONSHIPS Research Grant, Nestlé Health Science S.A., Pacira Pharmaceuticals

Edward D. Verrier
John C. Wain
Jennifer D. Wakler
Africa F. Wallace
Todd S. Weiser
Benny Weksler
Michael |. Weyant
Glenn J. R. Whitman
Richard 1. Whyte
Jason A. Williams
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Mathew R. Williams
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, Medtronic, Inc, Edwards Lifesciences Corporation; Research
Grant, Medtronic, Inc, Direct Flow Medical, Inc

Douglas E. Wood
COMMERCIAL RELATIONSHIPS Consultant/Advisory Board, Spiration, Inc; Research Grant, Spiration, Inc

Cameron D. Wright
Stephen C. Yang

Leora T Yarboro
Saikrishna S. Yendamuri
J. Nilas Young

Marco A. Zenati
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Friday, January 23,2015

3:00 Pm - 6:00 Pm Lobby D
Registration: STS/AATS Tech-Con 2015 and STS 51st Annual Meeting

Saturday, January 24, 2015

7:00 Am - 6:00 Pm Lobby D
Registration: STS/AATS Tech-Con 2015 and STS 51st Annual Meeting
12:00 pm - 6:30 Pm Ballroom 20 Foyer

STS/AATS Tech-Con 2015 Exhibits

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 STS/AATS Tech-Con 2015 are medical knowledge,
practice-based learning and improvement, and systems-based practice. These physician competencies
will be addressed through individual lectures, debates, panel discussions, and questions and answers
Jfrom the audience.

1:00 Pm - 2:45 Pm Ballroom 20D

Joint Session: Barriers and/or Pathways for Adoption of New Technology—
Perspectives From Surgeons, FDA, CMS, Industry, and Hospital Administration
Moderators: K. Robert Shen, Rochester, MIN, and Vinod H. Thourani, Atlanta, GA

COMMERCIAL RELATIONSHIPS V. H. Thourani: Research Grant, Edwards Lifesciences Corporation, Medtronic, Inc, SORIN
GROUP; Consultant/Advisory Board, Boston Scientific, St Jude Medical, Inc; Ownership Interest, Apica Cardiovascular

1:00 Pm
Welcome and Introduction

K. Robert Shen, Rochester, MIN, and Vinod H. Thourani, Atlanta, GA

COMMERCIAL RELATIONSHIPS V. H. Thourani: Research Grant, Edwards Lifesciences Corporation, Medtronic, Inc, SORIN
GROUP; Consultant/Advisory Board, Boston Scientific, St Jude Medical, Inc; Ownership Interest, Apica Cardiovascular

1:02 pm

Pathways for Getting New Medical Devices Into Humans
Thomas J. Fogarty, Portola Valley, CA

1:10Pm

Barriers for Getting New Medical Devices Into Humans
Todd L. Demmy, Buffalo, NY

1:18 pm

Balancing the Evaluation of New Innovations and Keeping the Patient Safe
John C. Laschinger, Silver Spring, MD

1:26 Pm

Perspective From Research and Development: Adult Cardiac Surgery
Richard Olson, Plymouth, MIN
COMMERCIAL RELATIONSHIPS Employment, St Jude Medical
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1:34pPm

Perspective From Research and Development: General Thoracic Surgery
TBA

1:42p,m
Discussion

2:00 Pm

We Have the Technology, But Will Physicians Be Able to Use It?

Michael J. Mack, Dallas, TX

COMMERCIAL RELATIONSHIPS M. J. Mack: Nonremunerative Position of Influence, Abbott Vascular, Edwards Lifesciences Corporation
REGULATORY DISCLOSURE This presentation will discuss numerous adult cardiac surgical products/devices that are not FDA approved.

2:08 pPm

Decision Making for Pathway of Reimbursement: Hospital and Physician
TBA

2:16 Pm

“We Love New Technology, But Help Us Not Go Under”: Perspective From a Hospital CEO
Dane C. Peterson, Atlanta, GA

2:24 pm
Discussion

2:40 pm
Closing Remarks

2:45pm-3:15pPm Ballroom 20 Foyer
BREAK—Visit STS/AATS Tech-Con 2015 Exhibits

3:15pm - 5:00 Pm Ballroom 20D

Adult Cardiac Track I: Mitral Valve, Atrial Fibrillation, and the Left Atrial Appendage
Moderators: Gorav Ailawadi, Charlottesville, VA, and Richard Lee, St Louis, MO

COMMERCIAL RELATIONSHIPS G. Ailawadi: Consultant/Advisory Board, Abbott, Edwards Lifesciences Corporation,
Mitralign Inc; Speakers Bureau/Honoraria, St Jude Medical, Inc

3:15pm
Welcome and Introduction
Gorav Ailawadi, Charlottesville, VA, and Richard Lee, St Louis, MO

COMMERCIAL RELATIONSHIPS G. Ailawadi: Consultant/Advisory Board, Abbott, Edwards Lifesciences Corporation,
Mitralign Inc; Speakers Bureau/Honoraria, St Jude Medical, Inc

3:17 pm

New Left Atrial Appendage (LAA) Closure Devices for Open or Closed Chest Techniques
Dawvid R. Holmes Jr, Rochester, MIN

3:25pPm

The LAA Should Always Be Eliminated During Open Cardiac Surgery
PRO: Richard Lee, St Louis, MO
CON: Vinay Badhwar, Pittsburgh, PA

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



J STS/AATS TECH-CON 2015

3:41pm
How I Do It: Robotic Mitral Valve Repair—Making It Simple and Reproducible
Douglas A. Murphy, Atlanta, GA

COMMERCIAL RELATIONSHIPS D. A. Murphy: Speakers Bureau/Honoraria, Edwards Lifesciences Corporation,
Intuitive Surgical, Inc

3:49 rm
Discussion

4:06 pPm

MitraClip: The Only FDA-Approved Transcatheter Mitral Valve Repair Technology in
the US

Gorav Ailawadi, Charlottesville, VA

COMMERCIAL RELATIONSHIPS  G. Ailawadi: Consultant/Advisory Board, Abbott, Edwards Lifesciences Corporation,
Mitralign Inc; Speakers Bureau/Honoraria, St Jude Medical, Inc

4:14 pm

Transcatheter Mitral Valve Replacement Techniques

Vinod H. Thourani, Atlanta, GA

COMMERCIAL RELATIONSHIPS V. H. Thourani: Research Grant, Edwards Lifesciences Corporation, Medtronic, Inc, SORIN
GROUP; Consultant/Advisory Board, Boston Scientific, St Jude Medical, Inc; Ownership Interest, Apica Cardiovascular

REGULATORY DISCLOSURE 'This presentation will address CardiacAQ, Tendyne, and the Edwards Fortis valve, which have
FDA statuses of investigational.

4:22 pm

Transcatheter Mitral Valve Repair Techniques

Michael J. Mack, Dallas, TX

COMMERCIAL RELATIONSHIPS M. J. Mack: Nonremunerative Position of Influence, Abbott Vascular, Edwards Lifesciences Corporation
REGULATORY DISCLOSURE This presentation will discuss various transcatheter mitral valve repair devices that are not FDA approved.

4:30 Pm

Surgical Management of Atrial Fibrillation in Patients Undergoing Coronary Artery
Bypass Grafting (CABG) Surgery or Aortic Valve Replacement: Pulmonary Vein
Isolation or Biatrial Maze Operation

Patrick M. McCarthy, Chicago, IL

4:38 pPm
Discussion

4:55 pm
Closing Remarks

3:15 pm - 5:00 Pm Room 33ABC

General Thoracic Track I: Novel Thoracoscopic Techniques & Tools, New Developments
in Management of Lung Tumors
Moderators: Mark F Berry, Durham, NC, and Sunil Singhal, Philadelphia, PA

3:15pm

Welcome and Introduction
Mark F. Berry, Durham, NG, and Sunil Singhal, Philadelphia, PA
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3:20Pm

Setting Up a Lung Cancer Screening Program
Daniel J. Boffa, New Haven, CT

3:35pm

Uniportal VATS Lobectomy in Non-Intubated Patients
TBA

3:50 Pm

New Thoracoscopic Tools
Mark F. Berry, Durham, NC

4:05 Pm

Novel Agents for Induction Treatment of Non-Small Cell Lung Cancer
Mark Onaitis, Durbham, NC

4:20 Pm

Intraoperative Local Cancer Therapies
Shaf H. Keshavjee, Toronto, Canada

4:35pPm

Multimodality Treatment of Pulmonary Metastatic Disease
Jessica S. Donington, New York, NY

4:50 Pm
Discussion

5:00 pm — 6:30 PMm Ballroom 20 Foyer
STS/AATS Tech-Con 2015 Reception

Sunday, January 25, 2015

7:00 Am - 6:30 Pm Lobby D
Registration: STS/AATS Tech-Con 2015 and STS 51st Annual Meeting
7:00 Am - 3:00 pm Ballroom 20 Foyer

STS/AATS Tech-Con 2015 Exhibits

8:00 Am — 9:30 Am Ballroom 20D

Adult Cardiac Track II: Coronary Artery Disease
Moderators: Robert C. Hagberg, Hartford, C1; and Michael E. Halkos, Atlanta, GA
COMMERCIAL RELATIONSHIPS M. E. Halkos: Consultant/Advisory Board, Intuitive Surgical, Inc, Medtronic, Inc

8:00 Am

Welcome and Introduction
Robert C. Hagberg, Hartford, CT; and Michael E. Halkos, Atlanta, GA
COMMERCIAL RELATIONSHIPS M. E. Halkos: Consultant/Advisory Board, Intuitive Surgical, Inc, Medtronic, Inc
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8:02 Am

How I Do It: Robot-Assisted Coronary Artery Bypass Grafting (CABG), Left Internal
Mammary Artery (LIMA)-Left Anterior Descending Grafting

Francis P Sutter, Wynnewood, PA

COMMERCIAL RELATIONSHIPS  F. P. Sutter: Speakers Bureau/Honoraria, Intuitive Surgical, Inc, Medtronic, Inc

8:12 am

How | Do It: Totally Endoscopic Coronary Artery Bypass—Getting Past Robotic LIMA
Harvest to Robotic Anastomosis

Johannes Bonatti, Baltimore, MD

8:22 Am

How I Do It: Non-Robotic Minimally Invasive CABG Approaches for Multivessel
Coronary Artery Disease
Marc Ruel, Ottawa, Canada

COMMERCIAL RELATIONSHIPS M. Ruel: Research Grant, Medtronic, Inc

8:32 Am

Can We Afford Anastomotic Connectors for CABG?
Husam H. Balkhy, Chicago, IL
COMMERCIAL RELATIONSHIPS H. H. Balkhy: Speakers Bureau/Honoraria, Intuitive Surgical, Inc

8:42 Am

Robotic CABG Disasters
Bob S. Kiaii, London, Canada
COMMERCIAL RELATIONSHIPS B. S. Kiaii: Research Grant, Medtronic, Inc

8:52 Am

Hybrid Coronary Revascularization: Who's Eligible?
Michael E. Halkos, Atlanta, GA
COMMERCIAL RELATIONSHIPS H. H. Balkhy: Speakers Bureaw/Honoraria, Intuitive Surgical, Inc

9:02 Am

Cost of Robotic Technology and Financial Implications for Hospital Administration
Robert S. Poston, Tucson, AZ

9:12 Am
Panel Discussion

9:25 am
Closing Remarks

8:00 Am - 9:30 Am Room 33ABC

General Thoracic Track I1: Integrated Medical Records, 3D Printers for Surgical
Planning, Chest Wall Techniques, Artificial Organs, and Simulation
Moderators: K. Robert Shen, Rochester, MIN, and Michael F. Reed, Hershey, PA
COMMERCIAL RELATIONSHIPS M. F. Reed: Consultant/Advisory Board, Spiration, Inc
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8:00 Am

Welcome and Introduction
K. Robert Shen, Rochester, MIN, and Michael F. Reed, Hershey, PA

COMMERCIAL RELATIONSHIPS M. F. Reed: Consultant/Advisory Board, Spiration, Inc

8:05 Aam

Expanded Use of Electronic Medical Records
Cameron D. Wright, Boston, MA

8:17 Am

3D Printers for Surgical Planning
Jane S. Matsumoto, Rochester, MIN, and Jonathan M. Morris, Rochester, MIN

8:29 Am
Pectus Repair in Adults

Dawn E. Jaroszewski, Phoenix, AZ

COMMERCIAL RELATIONSHIPS D. E. Jaroszewski: Consultant/Advisory Board, BioMet, Inc; Research Grant, I-Flow, LLC, a
Kimberly-Clark Health Care Company

8:41 am

Rib Plating for Thoracic Trauma
Jane Yanagawa, New York, NY

8:53 am

Decellularization of Whole Organs as a Platform for Bioengineered Organs
Harald C. Ott, Boston, MA

9:05 Am

How to Acquire New Skills Using Simulation
Shari L. Meyerson, Chicago, IL

9:17 Am
Discussion

9:30 AM - 10:15 Am Ballroom 20 Foyer
BREAK—Visit STS/AATS Tech-Con 2015 Exhibits

10:15 am - 11:45 am Ballroom 20D

Adult Cardiac Track lll: Aortic Valve
Moderators: Michael A. Borger, New York, NY, and Robert W. Emery Ji, Minneapolis, MIN

COMMERCIAL RELATIONSHIPS M. A. Borger: Speakers Bureau/Honoraria, Edwards Lifesciences Corporation, St Jude
Medical, Inc, SORIN GROUP

10:15 am

Welcome and Introduction
Michael A. Borger, New York, NY, and Robert W. Emery Ji, Minneapolis, MIN

COMMERCIAL RELATIONSHIPS M. A. Borger: Speakers Bureau/Honoraria, Edwards Lifesciences Corporation, St Jude
Medical, Inc, SORIN GROUP
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10:16 Am

How I Do It: A Self-Expanding Sutureless Valve
Martin Misfeld, New York, NY

10:23 am
Will Sutureless Valves Replace Commercially Available Stented Valves?
Michael A. Borger, New York, NY

COMMERCIAL RELATIONSHIPS M. A. Borger: Speakers Bureau/Honoraria, Edwards Lifesciences Corporation, St Jude
Medical, Inc, SORIN GROUP

REGULATORY DISCLOSURE 'This presentation will address the Edwards Intuity Valve and the Sorin Perceval Valve, which have
FDA statuses of investigational. This presentation will also discuss the Medtronic Enable Valve, which is not FDA approved.

10:30 Am
Discussion

10:37 Am

Pitfalls of Aortic Valve Repair
Laurent De Kerchove, Brussels, Belgium
REGULATORY DISCLOSURE This presentation will address the off-label use of Medtronic’s Simplici-T annuloplasty system as

external annuloplasty system in aortic valve repair.

10:44 am

Most Patients Should Have a Biologic Aortic Valve Since Transcatheter Aortic Valve
Replacement (TAVR) Valve-in-Valve Is Available

PRO: G. Michael Deeb, Ann Arbor, MI

CON: John 8. Tkonomidis, Charleston, SC

COMMERCIAL RELATIONSHIPS G. Deeb: Consultant/Advisory Board, Edwards Lifesciences Corporation, Medtronic, Ing;
Research Grant, Boston Scientific, Edwards Lifesciences Corporation, Medtronic, Inc

REGULATORY DISCLOSURE 'This presentation will address the Medtronic CoreValve and the Edwards Lifesciences Sapien
Valve, which have FDA statuses of investigational.

10:58 Am
Discussion

11:05 am

A Self-Expanding Valve for All Annular Sizes: CoreValve Evolut
Michael J. Reardon, Houston, TX

COMMERCIAL RELATIONSHIPS M. J. Reardon: Consultant/Advisory Board, Medtronic, Inc; Nonremunerative Position of
Influence, Medtronic, Inc, National PI for Medtronic SurTAVI Trial Steering Committee for Medtronic CoreValve IDE trial

REGULATORY DISCLOSURE 'This presentation will address the Medtronic Evolut R valve, which has an FDA status of

investigational.

11:11 am

A New Balloon Expandable Valve With an Anti-Leak Cuff: SAPIEN 3
Vinod H. Thourani, Atlanta, GA

COMMERCIAL RELATIONSHIPS V. H. Thourani: Research Grant, Edwards Lifesciences Corporation, Medtronic, Inc, SORIN
GROUP; Consultant/Advisory Board, Boston Scientific, St Jude Medical, Inc; Ownership Interest, Apica Cardiovascular

REGULATORY DISCLOSURE 'This presentation will address the Edwards Lifesciences’ SAPIEN 3 valve, which has an FDA

status of investigational.
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11:18 am

Other Upcoming Technologies for TAVR: Lotus, Portico, and Symetis
Gregory P. Fontana, New York, NY

COMMERCIAL RELATIONSHIPS G. P. Fontana: Research Grant, Medtronic, Inc, St Jude Medical, Inc; Speakers Bureau/
Honoraria, SORIN GROUP; Consultant/Advisory Board, Edwards Lifesciences Corporation

REGULATORY DISCLOSURE This presentation will address St Jude Medical’s device Portico, Boston Scientific’s device Sadra, and
JenaValve Technology’s device. These devices have FDA statuses of investigational.

11:24 am

A Transapical Valve for Aortic Insufficiency: JenaValve

Hendrik Treede, Hamburg, Germany

COMMERCIAL RELATIONSHIPS H. Treede: Consultant/Advisory Board, JenaValve Technology

REGULATORY DISCLOSURE 'This presentation will address the JenaValve transapical TAVR system, which is not FDA approved.

11:31 am

Transcaval TAVR: Are You Serious?

Adam B. Greenbaum, Detroit, MI

COMMERCIAL RELATIONSHIPS ' A. B. Greenbaum: Ownership Interest, inventor on patent applications for devices for caval-
aortic access that have been assigned to my employer, Henry Ford Hospital

REGULATORY DISCLOSURE 'This presentation describes the off-label use of the St Jude Medical muscular VSD occluder
(MVSDO) during closure of the aorto-caval tract after transcaval TAVR.

11:38 am
Discussion

11:44 am
Closing Remarks

10:15 Am - 11:45 am Room 33ABC

General Thoracic Track Ill: New Techniques for Esophageal Disease, Diaphragm
Disorders, and Nanotechnology
Moderator: Shanda H. Blackmon, Rochester, MIN

10:15 am

Welcome and Introduction
Shanda H. Blackmon, Rochester, MIN

10:20 Am

Endoluminal Suturing Devices
Shanda H. Blackmon, Rochester, MIN

10:35 am

Integrating Peroral Endoscopic Myotomy Into Clinical Practice
Shanda H. Blackmon, Rochester, MIN

10:50 Am

Reoperative Foregut Surgery for Failed Novel Technology
Steven R. Demeester, Los Angeles, CA
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11:05 am

Diaphragm Pacing

Raymond P Onders, Cleveland, OH

COMMERCIAL RELATIONSHIPS R.P. Onders: Ownership Interest, Synapse Biomedical, Case Western Reserve University,
University Hospitals Case Medical Center, and myself, intellectual property rights of diaphragm pacing and part founder of
company

REGULATORY DISCLOSURE 'This presentation will discuss the off-label use of the Synapse Biomedical diaphragm pacing system
in children, after a phrenic nerve injury, and temporary use to help in weaning of the ventilator in intensive care units.

11:20 Am
Nanotechnology Applications in General Thoracic Surgery
Yolonda L. Colson, Boston, MIA

COMMERCIAL RELATIONSHIPS Y. L. Colson: Other, Novadaq Corp, Paid for coach travel to present our non-sponsored data at
educational meeting about NIR imaging

11:35 Am
Discussion

11:45 am - 12:00 Pm Ballroom 20 Foyer
BREAK—Visit STS/AATS Tech-Con 2015 Exhibits

12:00 pm - 1:00 Pm Sails Pavilion
Lunch
1:00pPm - 1:15 Pm Ballroom 20 Foyer

BREAK—Visit STS/AATS Tech-Con 2015 Exhibits

1:15 Pm - 2:45 Pm Ballroom 20D

Adult Cardiac Track IV: Aortic Surgery and Endovascular Interventions
Moderators: Himanshu J. Patel, Ann Arbor, M1, and Joseph D. Schmoker, Burlington, VT

COMMERCIAL RELATIONSHIPS H. . Patel: Research Grant, Edwards Lifesciences Corporation, Medtronic, Inc, W. L. Gore &
Associates, Inc; . D. Schmoker: Speakers Bureau/Honoraria, Medtronic, Inc

1:15pm
Welcome and Introduction
Himanshu J. Patel, Ann Arbor, MI, and Joseph D. Schmoker, Burlington, VI'

COMMERCIAL RELATIONSHIPS H. J. Patel: Research Grant, Edwards Lifesciences Corporation, Medtronic, Inc, W. L. Gore &
Associates, In; J. D. Schmoker: Speakers Bureau/Honoraria, Medtronic, Inc

1:16 pm

Valve-Sparing Root Replacement Using the Expandable Aortic Ring
Emmanuel Lansac, Paris, France

COMMERCIAL RELATIONSHIPS E. Lansac: Consultant/Advisory Board, CORONEQ, Inc

REGULATORY DISCLOSURE 'This presentation will address the CORONEO device, EXTRA AORTIC annuloplasty ring,
which has an FDA status of investigational.

1:24 Pm

How I Do It: Valve-Sparing Aortic Root Replacement in a Bicuspid Aortic Valve
Joseph E. Bavaria, Philadelphia, PA

COMMERCIAL RELATIONSHIPS J. E. Bavaria: Research Grant, W. L. Gore & Associates, Inc
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1:32pm
Discussion

1:39pPm

Utilization of Hybrid Stent Grafts for the Aortic Arch
Robin Heijmen, Nieuwegein, Netherlands

1:47 pm

Cerebral Protection for Aortic Arch Surgery: Retrograde Cerebral Perfusion Is Optimal
Leonard N. Girardi, New York, NY

1:55pm
Cerebral Protection for Aortic Arch Surgery: Antegrade Cerebral Perfusion Is Optimal

Joseph S. Coselli, Houston, TX

COMMERCIAL RELATIONSHIPS ]. S. Coselli: Consultant/Advisory Board, Medtronic, Inc, Vascutek Terumo; Research Grant,
Edwards Lifesciences Corporation, GlaxoSmithKline, Medtronic, Inc, W. L. Gore & Associates, Inc

2:03 pm
Discussion

2:10pPm

Single Limb and Multibranch Grafts in the Descending Aorta

Himanshu J. Patel, Ann Arbor, MI

COMMERCIAL RELATIONSHIPS H. J. Patel: Research Grant, Edwards Lifesciences Corporation, Medtronic, Inc, W. L. Gore &
Associates, Inc

REGULATORY DISCLOSURE 'This presentation will address the W. L. Gore Thoracic Single Side Branch Device, which has an
FDA status of investigational.

2:18 pPm

How I Do It: Thoracic Endovascular Aortic Repair (TEVAR) for Type B Aortic Dissection
Bradley G. Leshnower, Atlanta, GA
COMMERICAL RELATIONSHIPS B. G. Leshnower: Speakers Bureau/Honoraria, Medtronic, Inc

2:25pPm

Type B Dissection: Open vs Endovascular Repair
Michael P, Fischbein, Stanford, CA

COMMERCIAL RELATIONSHIPS M. P. Fischbein: Speakers Bureau/Honoraria, St Jude Medical, Inc

2:33pm

Transapical TEVAR for the Ascending Aorta
Wilson Y. Szeto, Philadelphia, PA

COMMERCIAL RELATIONSHIPS W.Y. Szeto: Research Grant, Edwards Lifesciences Corporation, Medtronic, Inc, SORIN
GROUP; Consultant/Advisory Board, Micro Interventional Devices, Inc

REGULATORY DISCLOSURE ‘'This presentation will address the off-label use of thoracic stent grafts in the treatment of ascending
aortic pathology using endovascular stent grafts.

2:40 Pm
Discussion

2:44 pm
Closing Remarks
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2:45pm-3:10PM Ballroom 20 Foyer
BREAK—Visit STS/AATS Tech-Con 2015 Exhibits

3:10 pm - 4:30 PMm Ballroom 20D

Adult Cardiac Track V: Ventricular Heart Devices
Moderators: Nicholas G. Smedira, Cleveland, OH, and Y. Joseph Woo, Stanford, CA
COMMERCIAL RELATIONSHIPS N. G. Smedira: Consultant/Advisory Board, Edwards Lifesciences Corporation

3:10pm

Welcome and Introduction
Nicholas G. Smedira, Cleveland, OH, and Y. Joseph Woo, Stanford, CA
COMMERCIAL RELATIONSHIPS N. G. Smedira: Consultant/Advisory Board, Edwards Lifesciences Corporation

3:12pm

Left Ventricular Assist Device (LVAD) for Class 3b Patients
Francis D. Pagani, Ann Arbor, MI

3:20Pm

LVAD Plus Stem Cells

Deborah Ascheim, New York, NY

COMMERCIAL RELATIONSHIPS D. Ascheim: Other, BackBeat Medical, Inc, Data & Safety Monitoring Board

REGULATORY DISCLOSURE 'This presentation will address the Mesoblast Revascor and the Celladon MYDICAR, which have
FDA statuses of investigational.

3:28 Pm

Transcutaneous Energy Transfer Technologies
Hari R. Mallidi, Houston, TX

3:36 Pm

Lower Threshold for BiVAD Implantation
Eagenij P Potapov, Berlin, Germany
REGULATORY DISCLOSURE 'This presentation will address the off-label use of HeartWare HVAD.

3:44 pm

Miniaturized Implantable Intracardiac LVAD
Mark 8. Slaughter, Louisville, KY

3:52pm

ReinHeart

Sotirios Spiliopoulos, Duisburg, Germany

REGULATORY DISCLOSURE 'This presentation will address the ReinHeart Total Artificial Heart, which is not FDA approved.

4:00 rPm

Carmat Total Artificial Heart

Mark S. Slaughter, Louisville, KY

COMMERCIAL RELATIONSHIPS M. S. Slaughter: Consultant/Advisory Board, HeartWare, Inc; Research Grant, CARMAT
REGULATORY DISCLOSURE 'This presentation will address the CARMAT Total Artificial Heart, which is not FDA approved.
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4:08 Pm

How I Do It: LVAD Implantation
Nicholas G. Smedira, Cleveland, OH
COMMERCIAL RELATIONSHIPS N. G. Smedira: Consultant/Advisory Board, Edwards Lifesciences Corporation

4:16 Pm
Discussion

4:26 Pm
Closing Remarks
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6AM

Registration: STS/AATS
Tech-Con 2015 and
STS 51st Annual Meeting

-

STS/SCA: The Utility I STS/CHEST: Primer on

of Perioperative Advanced and Therapeutic
Echocardiography for Surgical Bronchoscopy—Theory and
Decision Making Hands-on Session

|

Cardiopulmonary Bypass
Simulation Course

|

6pPM

7rm

8rm

9rm
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7:00 Am - 6:00 Pm Registration: STS/AATS Tech-Con 2015 and STS 51st Annual Meeting

8:00Am-12:30pm @ STS/SCA:The Utility of Perioperative Echocardiography for Surgical
Decision Making

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

1:00pm-2:30em (@ Cardiopulmonary Bypass Simulation Course
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7:00 Am - 6:00 Pm Lobby D
Registration: STS/AATS Tech-Con 2015 and STS 51st Annual Meeting
8:00 Am — 12:30 Pm Room 32AB

@ STS/SCA: The Utility of Perioperative Echocardiography for Surgical Decision Making
Anesthesiologist and cardiac surgeon teams will present cases that demonstrate the utility of
perioperative echocardiography for facilitating perioperative surgical decision making. This
course is presented by STS and the Society of Cardiovascular Anesthesiologists.

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

* Recognize the utility of intraoperative echocardiography in diagnosing previously
undiagnosed findings and guiding surgical decision making

* Explain how intraoperative echocardiography can be used to identify persistent or
iatrogenic causes of valvular heart disease in the immediate post cardiopulmonary
period and to guide clinical decision making

* Recognize the utility of echocardiography for refining the preoperative plan based upon
intraoperative analysis of the primary indication for surgery

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 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: Alina Nicoara, Durbam, NC, and Stanton K. Shernan, Boston, MA

COMMERCIAL RELATIONSHIPS S. K. Shernan: Other, e-echocardiography.com, Editor; Other, Philips

Healthcare, Inc, Educator

Faculty: Vinay Badhwar, Pittsburgh, PA, Georges Desjardins, Salt Lake City, U1, and

G. Burkhard Mackensen, Seattle, WA

Session |

8:00 Am Persistent Mitral Regurgitation After Mitral Valve Repair
Stanton K. Shernan, Boston, MA
COMMERCIAL RELATIONSHIPS S. K. Shernan: Other, e-echocardiography.com, Editor; Other, Philips
Healthcare, Inc, Educator

8:30 am Mitral Regurgitation in Patients Undergoing Aortic Valve Surgery
G. Burkhard Mackensen, Seattle, WA

9:00 Am New Mitral Stenosis After Mitral Valve Repair
Stanton K. Shernan, Boston, MA
COMMERCIAL RELATIONSHIPS S. K. Shernan: Other, e-echocardiography.com, Editor; Other, Philips
Healthcare, Inc, Educator

9:30 Am Clinical Utility of Echocardiography in the ICU After Cardiac Surgery
Georges Desjardins, Salt Lake City, UT

10:00 Am Break
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Session I
10:30 Am Aortic Valve—Repair or Replace?
Georges Desjardins, Salt Lake City, UT 7
=
11:00 Am Unsuspected Aortic Stenosis During Scheduled Coronary Artery ;%'
Bypass Grafting Surgery S
Alina Nicoara, Durbam, NC ;
[=]
11:30 Am Mitral Valve Surgery or Myectomy Alone for Hypertrophic =
Obstructive Cardiomyopathy g
G. Burkhard Mackensen, Seattle, WA
12:00 pm Systolic Anterior Motion After Aortic Valve Replacement

Alina Nicoara, Durham, NC

0 Audience Poll @Ticketed Event 51st Annual Meeting Abstract Book 49



SATURDAY, JANUARY 24, 2015 1

8:00 Am - 3:00 Pm Room 30E

@) 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 as relevant to the practicing thoracic surgeon. The target is the
practicing surgeon who wishes to expand his or her scope of practice and become familiar
with the increasing array of technological solutions for 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 endoscopes,
cryoablative technology, rigid bronchoscopes, and airway stent deployment.

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

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

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 patient care and procedural skills, medical
knowledge, 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, NG, and Richard 1. Whyte, Boston, MA
COMMERCIAL RELATIONSHIPS M. M. Wahidi: Consultant/Advisory Board, Olympus America, Inc

8:00 Am

8:10 Am

8:30 Am

8:50 Am

9:20 Am

9:40 Am

Welcome and Introduction
Momen M. Wahidi, Durham, NC, and Richard 1. Whyte, Boston, MA
COMMERCIAL RELATIONSHIPS M. M. Wahidi: Consultant/Advisory Board, Olympus America, Inc

EBUS Mediastinal Anatomy
Kazuhiro Yasufuku, Toronto, Canada

COMMERCIAL RELATIONSHIPS K. Yasufuku: Research Grant, Olympus America, Inc, Intuitive
Surgical, Inc, Veran Medical Technologies, Inc, Siemens AG; Other Research Support, Novadaq Corp;
Consultant/Advisory Board, Olympus America, Inc, Covidien Ltd, Ethicon, Inc

EBUS/Transbronchial Needle Aspiration (TBNA)
Momen M. Wahidi, Durbham, NC
COMMERCIAL RELATIONSHIPS M. M. Wahidi: Consultant/Advisory Board, Olympus America, Inc

Navigational Bronchoscopy and Radial EBUS
Alexander C. Chen, St Louis, MO

Panel Discussion

Break
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10:00 Am Rigid Bronchoscopy
Stephen R. Hazelrigg, Springfield, IL

10:20 Am Therapeutic Endoscopy: Laser, Cryotherapy, Electrocautery, and Argon
Plasma Coagulation (APC)

Moishe A. Liberman, Montreal, Canada
COMMERCIAL RELATIONSHIPS M. A. Liberman: Research Grant, Ethicon Endo-Surgery, Inc

10:40 Am Airway Stents

Michael S. Mulligan, Seattle, WA
COMMERCIAL RELATIONSHIPS M. S. Mulligan: Consultant/Advisory Board, Covidien Ltd
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11:00 Am Foreign Body Removal
David E. Ost, Houston, TX

11:20 am Endobronchial Valves for Air Leak
Christine Argento, Atlanta, GA

11:40 am Panel Discussion
12:00 pm Lunch
12:30Pm Room 30CD

Hands-on Breakout Sessions

Station 1: EBUS/TBNA Airway Models
Kazubhiro Yasufuku, Toronto, Canada, and Robert E. Merritt, Columbus, OH

COMMERCIAL RELATIONSHIPS K. Yasufuku: Research Grant, Olympus America, Inc, Intuitive Surgical, Inc, Veran
Medical Technologies, Inc, Siemens AG; Other Research Support, Novadaq Corp; Consultant/Advisory Board, Olympus
America, Inc, Covidien Ltd, Ethicon, Inc

Station 2: Case Discussion
Momen M. Wahidi, Durham, NC, and Richard 1. Whyte, Boston, MA
COMMERCIAL RELATIONSHIPS M. M. Wahidi: Consultant/Advisory Board, Olympus America, Inc

Station 3: Endobronchial Valves
Christine Argento, Atlanta, GA, and David E. Ost, Houston, TX

Station 4: Rigid Bronchoscopy and Stents
Michael S. Mulligan, Seattle, WA
COMMERCIAL RELATIONSHIPS M. S. Mulligan: Consultant/Advisory Board, Covidien Ltd

Station 5: Electrocautery, APC, and Cryotherapy
Alexander C. Chen, St Louis, MO, and Moishe A. Liberman, Montreal, Canada
COMMERCIAL RELATIONSHIPS M. A. Liberman: Research Grant, Ethicon Endo-Surgery, Inc
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1:00 pm - 2:30 Pm Room 31ABC

@ cardiopulmonary Bypass Simulation Course
Despite the extensive education of a cardiothoracic surgeon, only a small portion of that
time is spent studying perfusion. And while there may always be a professional perfusionist
in the operating room, it is important for the cardiothoracic surgeon, as team leader in the
OR, to understand the role and implications of perfusion related to each procedure. To
gain a behind-the-pump perspective, attendees will work together on a simulator to put a
virtual patient on and off bypass. During the program, taught by a nationally recognized
cardiothoracic surgeon and a perfusionist, a simulator will allow the attendees to experience
common problems, as well as uncommon events, and learn how the perfusionist, surgeon, and
anesthesiologist should interact effectively to solve problems.

This activity is open to residents, medical students, and any 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:

* Develop a systematic approach to initiating, maintaining, and separating from
cardiopulmonary bypass

* Discuss how to diagnose and manage various crises and catastrophes that can occur
while on cardiopulmonary bypass

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
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6AM
7Am
Registration:
STS/AATS
Tech-Con 2015
8am and STS 51st
Annual Meeting Acquired and Practice Management STS/AATS Criti
Congenital Heart Summit Care Symposium:
I Surgery Symposium: I I Essential Cardiac
Challenges and Critical Care Topics
9am I Management of the I I
Aortain Adults With
Congenital Heart
Disease
10am I I I
11am I I I
&,
12pm
1pm
Residents Symposium:
Transmomng From l Parallel Surgical l Parallel Surgical
Symposium: Symposium:
26m I I Congenital o l General Thoracic
[ crsusey Il i
Interprofessional
3EM Education I I l
Symposium:
Multidisciplinary Team I l

Approach to ECMO
4pm ‘ .

Scientific Posters I Opening Reception in

Spm Open . the STS Exhibit Hall

6pPM

7rm

8rm

9rm
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7:00 Am - 6:30 P Registration: STS/AATS Tech-Con 2015 and STS 51st Annual Meeting

7:50am-12:00em () Acquired and Congenital Heart Surgery Symposium: Challenges and
Management of the Aorta in Adults With Congenital Heart Disease
©) Practice Management Summit
@ STS/AATS Critical Care Symposium: Essential Cardiac Critical Care Topics

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

1:15em-4:30em &) Parallel Surgical Symposium: Congenital
@ Parallel Surgical Symposium: General Thoracic

2:00 M- 6:30 PM Scientific Posters Open

2:30pPm-4:30PM CT Surgery Interprofessional Education Symposium: Multidisciplinary
Team Approach to ECMO

4:30pm-6:30PM Opening Reception in the STS Exhibit Hall
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7:00 Am - 6:30 Pm Lobby D
Registration: STS/AATS Tech-Con 2015 and STS 51st Annual Meeting
7:50 Am - 12:00 Pm Room 30CD

® Acquired and Congenital Heart Surgery Symposium: Challenges and Management of
the Aorta in Adults With Congenital Heart Disease
The Symposium will encompass two sessions. The first session will focus on the thoracic
aorta, specifically the dilated ascending aorta or the hypoplastic aortic arch and aortic
isthmus with coarctation. Speakers who represent the adult cardiac and congenital heart
surgery communities will discuss indications for surgery versus percutaneous approaches, a
controversial topic that continues to evolve.

"The second session will focus on the numerous clinical challenges to treating failing Fontan
circulation in a growing patient population. An experienced congenital cardiologist will talk
about the noncardiac evaluation, which contributes to selection for conventional surgery
versus multiple organ transplant, and congenital heart surgeons will discuss unconventional
surgical options, options for mechanical circulatory support, and multiple organ
transplantation.

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

* Identify the surgical indications and approaches for a dilated ascending aorta and
bicuspid aortic valve disease

* Identify the surgical indications and techniques for a dilated ascending aorta in
conotruncal anomalies

* Describe the percutaneous and surgical approaches to hypoplasia of the aortic arch or
primary coarctation

* Explain a noncardiac evaluation in the preop evaluation for Fontan revision versus
transplantation

* Discuss unconventional surgical options for failing Fontan circulation

* List current and future mechanical circulatory support strategies for single ventricle
circulation

* State the indications and outcomes of multiorgan transplantation for failing Fontan
circulation

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,
Joshua L. Hermsen, Seattle, WA, and Thomas E. MacGillivray, Boston, MA
COMMERCIAL RELATIONSHIPS E. A. Bacha: Consultant/Advisory Board, CorMatrix
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8:00 Am

8:25 am

8:50 am

9:15 am

9:40 Am

10:00 Am
10:25 am

10:50 Am

11:15 am

11:40 Am
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Welcome
Joseph A. Dearani, Rochester, MIN

Ascending Aorta With Bicuspid Aortic Valve

Joseph E. Bavaria, Philadelphia, PA
COMMERCIAL RELATIONSHIPS ]. E. Bavaria: Research Grant, W. L. Gore & Associates, Inc

Ascending Aorta With Conotruncal Anomalies
Joseph A. Dearani, Rochester, MIN

Percutaneous Approaches to the Arch and Isthmus
Grayson H. Wheatley, Philadelphia, PA

COMMERCIAL RELATIONSHIPS G. H. Wheatley: Consultant/Advisory Board, Bolton Medical, Inc,
Medtronic, Inc

Surgical Approaches to the Arch and Isthmus
Hazim J. Safi, Houston, TX

Break

Noncardiac Evaluation
Michael Landzberg, Boston, MA

Unconventional Surgery
Brian E. Kogon, Atlanta, GA
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Ventricular Assist Devices—What’s Now, What’s Next
Mark D. Rodefeld, Indianapolis, IN
COMMERCIAL RELATIONSHIPS M. D. Rodefeld: Ownership Interest, Vortronix Medical LLP

Multiorgan Transplantation
Stephanie M. Fuller, Philadelphia, PA

Discussion
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7:50 Am - 12:00 Pm Room 32AB

® Practice Management Summit
'This session will help participants understand the changing health care practice landscape
as it impacts cardiothoracic surgery. Participants will obtain a working knowledge of
the Affordable Care Act, principles of leadership, contracting with health systems, health
policy, and the productive management of health delivery units.

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

* Describe the basic components of the Affordable Care Act

* Illustrate a working knowledge of surgeon health system contracts and restrictive
covenants

* Explain principles of effective organizational leadership

* Describe the impact of health care reform on the cardiothoracic surgery practice

* Express the value of the cardiothoracic surgeon in an integrated health care delivery
system

* Better approach the renegotiation of a second-term contract with a health care
organization

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 and systems-based
practice. 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 forum at the end to encourage questions and
participant discussion.

Moderators: Greg A. Bowman, Pueblo, CO, Frank L. Fazzalari, Rochester, MI, Paul S. Levy,
Jonesboro, AR, Drew Rector, Rockledge, FL, and V. Seenu Reddy, Nashville, TN
COMMERCIAL RELATIONSHIPS G. A. Bowman: Employment, Parkview Medical Center; V. S. Reddy: Speakers Bureau/
Honoraria, AstraZeneca, CryoLife, Inc
7:50 Am Introduction

Frank L. Fazzalari, Rochester, MI

8:00 Am Basics of the Affordable Care Act/Free Market
Chris McBride, Denver, CO

8:20 Am Contracts and Restrictive Covenants
Mike Heaton, Indianapolis, IN

8:40 Am Work Relative Value Unit Employment Models: A Bad Choice for
Cardiothoracic Surgeons
Michael G. Moront, Toledo, OH

9:00 Am The Value of the CT Surgeon Leader in an Integrated Delivery System
Drew Rector, Rockledge, FL

9:20 Am One Surgeon’s Observations on Leadership From Public, Private, and
Nonprofit Perspectives
James B. Peake, Washington, DC
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9:40 Am

10:10 Am

10:20 Am

10:40 Am

11:00 Am

11:20 Am

11:40 Am

QAudience Poll

Panel Discussion
Break

Washington Perspective: Health Policy in the Final Years of the Obama
Presidency and Longer-Term Outlook
Joseph Antos, Washington, DC

The Real Economics of Care Delivery
Paul Taheri, New Hawven, CT

A Realistic, Practical Assessment of Health Care Reform on
Cardiothoracic Surgery
Nathan Kaufman, San Diego, CA

Transitions From Practice: Pathway Opportunities Outside of the OR
Stephen C. Yang, Baltimore, MD

Panel Discussion
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7:50 Am - 12:00 Pm Room 30E

©) STS/AATS Critical Care Symposium: Essential Cardiac Critical Care Topics
'This symposium will focus on how to develop a successful cardiothoracic Intensive Care Unit
(CT ICU). Topics include endocarditis, glycemic control, nutritional therapy, and delirium
in the postoperative cardiothoracic patient. This symposium will be relevant for university-
and non-university-based practices. Special attention will be given to providing practical
information germane to the entire interdisciplinary team that cares for patients in the CT ICU.

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

* Interpret key echocardiographic imaging findings, medical therapy indications and
limitations, and the utility of surgical procedures in patients with native and prosthetic
valve endocarditis

* Discuss the importance of appropriate glycemic control in CT ICU patients and gain
knowledge of the practical implementation of glycemic protocol relevant to their
clinical context

* Describe the importance of appropriate timely nutritional therapy in CT ICU patients
and gain knowledge of the practical implementation of nutrition protocols relevant to
their clinical context

* Explain the impact of postoperative delirium in the postoperative cardiothoracic patient
and gain knowledge of the practical implementation of early mobilization protocols and
clinical pathways to identify patients at high risk of developing postoperative delirium

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, practice-based learning and improvement, professionalism, 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 Association for Thoracic Surgery. These lectures are meant
to advance knowledge and expertise in the complex field of cardiothoracic critical care. A moderated poster
session, panel discussions, and questions from the audience will augment these competencies.

Moderators: Rakesh Arora, Winnipeg, Canada, Kevin W, Lobdell, Charlotte, NC, and
Vassyl A. Lonchyna, Chicago, IL
COMMERCIAL RELATIONSHIPS R. Arora: Research Grant, Manitoba Health Research Council (MHRC), Manitoba Medical
Service Foundation (MMSF), Research Salary Award (MHRC/MMSF), Pfizer Canada Inc, TECHVALUENET;
V. A. Lonchyna: Ownership Interest, Abbott Laboratories, Hospira
7:50 am Welcome and Introduction
Kevin W. Lobdell, Charlotte, NC

8:00 Am Diagnosis and Medical Therapy for the Treatment of Endocarditis
Emily Langdon, Chicago, IL

8:15 Am Echocardiography Assessment of Endocarditis
John Symanski, Charlotte, NC

8:30 Am Why Is Endocarditis a Surgical Problem? Aggressive Surgical Approach
to Endocarditis
Gosta Pettersson, Cleveland, OH
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8:50 am Question and Answer Session

9:00 Am The “Correct” Way of Nutritional Support in the CT ICU
Krishnan Sriram, Chicago, IL

9:20 Am Current Practice of Nutritional Therapy in the Johns Hopkins CT ICU
Emily Stewart, Baltimore, MD

9:30 AM Question and Answer Session

9:45 Am The New Era of Glycemic Control in the CT ICU

Kevin W, Lobdell, Charlotte, NC

9:50 AM Current “State of the Art” Strategies for Glycemic Control in the CT ICU
Harold L. Lazar, Boston, MA
COMMERCIAL RELATIONSHIPS H. L. Lazar: Research Grant, Eli Lilly and Company

10:10 Am The Way We Do It o
Natasha Brooks, Charlotte, NC, and Elizabeth Martin, Chicago, IL =

o

10:20 Am Question and Answer Session =
=4

10:30 am Break S
=

10:45 am Delirium 101 =

Jose Maldonado, Stanford, CA

REGULATORY DISCLOSURE 'This presentation will address the off-label use of various antipsychotic agents,
various alpha-2 agonist agents, and various anticonvulsant agents in the prevention and management of
delirium. Of note, to date, the FDA has not approved any pharmacological agent for the management

of delirium.

11:00 Am ABCDE Bundle: Mobilization in the ICU
Biren Kamdar, Los Angeles, CA

11:15 Am Developing a Delirium Strategy in Your CT ICU
Rakesh Arora, Winnipeg, Canada

COMMERCIAL RELATIONSHIPS R. Arora: Research Grant, Manitoba Health Research Council (MHRC),
Manitoba Medical Service Foundation (MMSF), Research Salary Award (MHRC/MMSF), Pfizer
Canada Inc, TECHVALUENET

11:25 am Question and Answer Session

11:45 am Moderated Critical Care Poster Session
Vassyl A. Lonchyna, Chicago, IL, and Nevin M. Katz, Baltimore, MD
COMMERCIAL RELATIONSHIPS V. A. Lonchyna: Ownership Interest, Abbott Laboratories, Hospira
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1:00 pm - 4:00 Pm Room 28CD
@ 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 bring new

technologies to a practice, team building, 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

* Understand the important elements of a contract

* Discuss the necessary aspects of bringing new technologies into a 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 medical knowledge and professionalism. 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

1:00 Pm Introduction

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

1:05 pm How to Find a Position
Danny Chu, Pittsburgh, PA, and Raja R. Gopaldas, Columbia, MO

1:25pm Keys to a Successful Interview
TBA
1:45 pm What You Need to Know About Contracts

Faiz Y. Bhora, New York, NY

2:05 pm Breakout Sessions

2:25pm Group Discussion

2:40 pm Evaluation Completion/Break

2:50 pm Team Building and Adding New Technologies

Edward P Chen, Atlanta, GA

3:10pm Early Career Development
Elizabeth A. David, Sacramento, CA
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3:30pm Breakout Sessions
3:45pm Group Discussion
3:55pm Evaluation Completion
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1:15pm - 4:30 Pm Room 32AB

® Parallel Surgical Symposium: Congenital
Congenital Heart Surgery Rounds: Problems, Choices, Action
The symposium will simulate “Monday Morning Rounds,” where problems are complex,
choices must be made, and action undertaken. The agenda will alternate between the
presentation of “Tough Problems” and “Clinical Scenarios.” Tough Problems will feature
presentations from experts on how they've treated difficult clinical problems. For the Clinical
Scenarios, volunteers will present a real clinical scenario and at least three reasonable courses
of action. Ad hoc panelists, who will not have advance knowledge of the case, will be called
upon to select a course of action. Audience members will then be able to share their opinion
via electronic polling. Finally, the staff surgeon involved in the clinical scenario will describe
the actual course of action taken.

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

* Identify options for managing interrupted aortic arch with ventricular septal defect and
left ventricular outflow tract obstruction

* Describe options for managing neonatal pulmonary atresia with intact ventricular
septum, coronary anomalies, and diminished ventricular function

* Explain options for managing hypoplastic left heart syndrome after stage I palliation
with diminished ventricular function, ventilator dependence, and tricuspid insufficiency

* Discuss options for managing borderline hypoplastic left ventricle after two-ventricle
repair with residual left-sided lesions

* Identify options after failed repair of obstructed pulmonary veins

Unless otherwise noted in this A4bs¢ract 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 clinical scenarios and tough problems that will focus on pertinent and controversial topics in
congenital heart disease, pediatric heart surgery, postoperative management, and decision-making.
Panel discussions and questions from the audience will augment these competencies.

Moderators: Christopher A. Caldarone, Toronto, Canada, Jonathan M. Chen, Seattle, WA, and
Andrew C. Fiore, St Louis, MO

1:15pm Introductory Remarks
Christopher A. Caldarone, Toronto, Canada, Jonathan M. Chen, Seattle, WA, and
Andrew C. Fiore, St Louis, MO

1:20 Pm Tough Problem 1: Infant with interrupted aortic arch and ventricular
septal defect with left ventricular outflow tract obstruction
Ralph §. Mosca, New York, NY

1:40 pm Clinical Scenario 1

1:55 pm Tough Problem 2: Neonate with pulmonary atresia-intact ventricular
septum with right ventricular dependent coronary circulation and
diminished left ventricular function

James 8. Tweddell, Milwaukee, WI
COMMERCIAL RELATIONSHIPS J. S. Tweddell: Consultant/Advisory Board, CorMatrix
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2:15pm

2:25pPm

2:45 pm

3:00 Pm

3:15pm

3:35pm

3:50pPm

4:10 pm

4:25 pm

QAudience Poll

Clinical Scenario 2

Tough Problem 3: Infant on a ventilator, blood type O, with
hypoplastic left heart syndrome after Norwood stage | with
diminished ventricular function and severe tricuspid regurgitation

Glen S. Van Arsdell, Toronto, Canada
COMMERCIAL RELATIONSHIPS G.S. Van Arsdell: Ownership Interest, CellAegis Devices, Inc,
Medtronic, Inc

Clinical Scenario 3
Break

Tough Problem 4: Infant with borderline left ventricle by size
converted to a two-ventricle repair, now with left atrial hypertension,
moderate aortic stenosis and regurgitation, and moderate mitral
stenosis

Pedro . del Nido, Boston, MA
COMMERCIAL RELATIONSHIPS P.J. del Nido: Consultant/Advisory Board, CorAux Technologies

Clinical Scenario 4

Tough Problem 5: Infant with recurrent pulmonary vein stenosis after
a sutureless repair of post-repair pulmonary vein stenosis
Christopher A. Caldarone, Toronto, Canada
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Clinical Scenario 5

Concluding Remarks
Christopher A. Caldarone, Toronto, Canada, Jonathan M. Chen, Seattle, WA, and
Andrew C. Fiore, St Louis, MO

@Ticketed Event 51st Annual Meeting Abstract Book 65



SUNDAY, JANUARY 25, 2015 1

1:15pm - 4:30 Pm Room 33ABC

@ Parallel Surgical Symposium: General Thoracic
"This symposium will focus on issues that are pertinent to today’s practicing thoracic surgeon
and will help attendees address gaps in knowledge on the current treatment of esophageal
cancer, the approach to complex resections for lung cancer, and the management of
challenging situations in thoracic surgery.

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

* Describe the treatment of early stage esophageal cancer, as well as alternative conduits
for esophageal replacement, the effect of the new staging system on treatment decisions,
and pitfalls to avoid during minimally invasive esophagectomy

* Outline the management of ground glass pulmonary lesions and the indications and
best approaches for segmentectomy, en bloc resection of locally advanced lung cancer,
and bronchial sleeve resection

* Describe the repair of a pulmonary artery injury during thoracoscopic lobectomy,
airway injury during esophagectomy, and the management of esophageal perforations
and intraoperative positive margins

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 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, Seattle, WA, Jules Lin, Ann Arbor, M1, and Joseph B. Shrager,
Stanford, CA

1:15pm How the New Staging System Changes Treatment: Update on
Esophageal Cancer
Rishindra M. Reddy, Ann Arbor, MI

COMMERCIAL RELATIONSHIPS R. M. Reddy: Research Grant, GlaxoSmithKline; Speakers Bureau/
Honoraria, Covidien Ltd

1:30 pm Treatment of Early Stage Disease: Update on Esophageal Cancer
Steven R. Demeester, Los Angeles, CA

1:45 pm When the Stomach Is Not Available: Update on Esophageal Cancer
Shanda H. Blackmon, Rochester, MIN

2:00 pm Minimally Invasive Esophagectomy Tips and Tricks: Update on
Esophageal Cancer
TBA

2:15pm Segmentectomy Tips and Tricks: Pearls in Lung Cancer Resection

Robert J. McKenna, Los Angeles, CA

2:30 M Pulmonary Artery Injury During VATS Lobectomy: Complicated
Scenarios in Thoracic Surgery

Michael S. Mulligan, Seattle, WA
COMMERCIAL RELATIONSHIPS M. S. Mulligan: Consultant/Advisory Board, Covidien Ltd
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2:45pm Resecting Locally Invasive Lung Cancer: Pearls in Lung Cancer
Resection
Garrett L. Walsh, Houston, TX
3:00 pm Management of Ground Glass Lesions: Pearls in Lung Cancer Resection
Nasser K. Altorki, New York, NY
3:15em Break
3:30pm Bronchial and Pulmonary Arterial Sleeve Resections: Pearls in Lung
Cancer Resection
G. Alexander Patterson, St Louis, MO
3:45pm Airway Injury During Esophagectomy: Complicated Scenarios in
Thoracic Surgery
Jules Lin, Ann Arbor, MI
REGULATORY DISCLOSURE 'This presentation will discuss the off-label use of LifeCell Alloderm tissue
matrix to repair the membranous trachea after the development of a large tracheogastic fistula after a 2
transhiatal esophagectomy. §
>
aee . . . =
4:00 Pm How to Manage Positive Margins During Thoracic Surgery: >
. . . . m
Complicated Scenarios in Thoracic Surgery =
Mark K. Ferguson, Chicago, IL =
COMMERCIAL RELATIONSHIPS M. K. Ferguson: Nonremunerative Position of Influence, CTSNet.org, 8
Officer and editor; Other, Elsevier, Springer, I receive royalties and a stipend for editorial services =
4:15pm Management of Esophageal Perforations: Complicated Scenarios in
Thoracic Surgery
Thomas K. Varghese Jr, Seattle, WA
2:00 pm - 6:30 PMm Rooms 29-32 Foyer

Scientific Posters Open

0 Audience Poll
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2:30pm - 4:30 Pm Room 30E
CT Surgery Interprofessional Education Symposium: Multidisciplinary Team

Approach to ECMO

The 4th annual CT Surgery Interprofessional Education Symposium will take an in-depth
look at the world of extracorporeal membrane oxygenation (ECMO) from different angles of

the multidisciplinary heart team. The Symposium will offer lectures, as well as scenario-based
virtual simulation and ECMO basics.

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

* Recognize ECMO candidates as well as types of ECMO to use

* Discuss ECMO basics, such as the role of the oxygenator, the need for anticoagulation,
and cannulation techniques

* Identify parameters required to wean patients

* Identify and troubleshoot ECMO complications

* Recognize the requirements and constraints for development of an ECMO program

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 patient care and procedural skills,

medical knowledge, professionalism, and interpersonal and communication skills. These physician
competencies will be addressed through a series of lectures and a simulation session that is meant to
enhance the understanding of the evolving roles within the interprofessional team.

Moderators: Diane E. Alejo, Baltimore, MDD, Nicole M. Michaud, Franklin, TN, and Harmik J.
Soukiasian, Los Angeles, CA

2:30 pm Who Is a Candidate for ECMO and What Type of ECMO?
Daphne Hardison, Franklin, TN

2:45 pm The ABCs of an ECMO Circuit
Britt Mcllwain, Trussville, AL

3:00 pm The Window of Opportunity: When to Wean and When Not to Wean
William T. Costello, Nashville, TN

3:15pm Establishing an ECMO Program
Kenton J. Zehr, Baltimore, MD

3:30Pm Simulation Session
Jeffrey Riley, Rochester, MIN

REGULATORY DISCLOSURE 'This presentation will discuss the off-label use of pumps and oxygenators for
longer than 6 hours in ECMO.

4:10 pm Panel Discussion

4:30 Pm - 6:30 PM Exhibit Hall
Opening Reception in the STS Exhibit Hall
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6AM
Registration: STS 51st Annual Meeting
7Am
Opening Remarks
J. M, Il Chamberlain M ial P:
8am axwell Chamberlain Memorial Papers
Richard E. Clark Papers
9am The Annals of Thoracic Surgery 50th Anniversary Presentation
10am
11am
12pm
1pm
ACC@STS
2pPm v
Evidence
3rm and Quality
Reshaping
Practice
4pm \J
Surgical Motion Picture Matinees: Late-Breaking
Adult Cardiac, Congenital, and Abstract Session
General Thoracic
S5em
Scientific Posters
and r
Business Meeting
6PM (STS Members Only)

STS-PAC Reception

Carrier Museum
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6:30 AM - 5:00 Pm

7:00 AM~-7:15 Am

7:15am-8:15Am

8:15 Am-9:00 Am

9:00 AM - 4:30 Pm

9:30 Am - 9:40 AM

9:40 Am - 9:50 AM

9:50 Am - 10:50 Am

Registration: STS 51st Annual Meeting
Opening Remarks

J. Maxwell Chamberlain Memorial Papers
Richard E. Clark Papers

Exhibits Open
Scientific Posters Open

The Annals of Thoracic Surgery 50th Anniversary Presentation
Introduction of the President: Mark S. Allen

Presidential Address: David A. Fullerton

11:30 M- 12:30 Pm Adult Cardiac Session: Arrhythmia

1:15em-5:15pm

1:30pPm-3:30Pm

4:15pm-5:15pm

5:00 Pm - 6:30 PM
5:30Pm-6:30pPM
6:45pPm—7:45pPMm

7:00 pm - 10:00 Pm

O Audience Poll

Adult Cardiac Session: Heart Failure
Basic Science Research: Adult Cardiac
Basic Science Research: General Thoracic
Congenital Session: Adult Congenital
Critical Care
General Thoracic Session: New Techniques
@ STS/CATS/CSCS: Current and Future Workforce Issues in Cardiothoracic
Surgery—Staff and Resident Perspectives From Canada and the US

& Acce@sTs
& © Evidence and Quality Reshaping Practice

Adult Cardiac Session: Aortic
Adult Cardiac Session: Ischemic
@ Congenital Session: Pediatric Congenital |
General Thoracic Session: Lung Cancer |
General Thoracic Session: Lung Transplantation
@ Managing Cardiogenic Shock or Pulmonary Failure: Short-Term
Mechanical Circulatory Support
STS/SCA: Considerations in Perioperative Resuscitation of
Cardiothoracic Patients

Surgical Motion Picture Matinees: Adult Cardiac, Congenital,
and General Thoracic
Late-Breaking Abstract Session

Scientific Posters and Wine
Business Meeting (STS Members Only)
@ STS-PACReception
@ STS Social Event: USS Midway Aircraft Carrier Museum
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6:30 Am - 5:00 Pm Lobby D
Registration: STS 51st Annual Meeting

9:00 AmM - 4:30 Pm Exhibit Hall
Exhibits Open

9:00 Am - 4:30 pPm Rooms 29-32 Foyer
Scientific Posters Open

7:00 am - 10:50 Am Ballroom 20ABC
General Session |

Moderators: David A. Fullerton, Aurora, CO, and Keith S. Naunheim, St Louis, MO

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 on each abstract.

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 Ballroom 20ABC
Opening Remarks

7:15 am Ballroom 20ABC

J. Maxwell Chamberlain Memorial Paper for General Thoracic Surgery

Comparison of The Society of Thoracic Surgeons General Thoracic Surgery Database and the
American College of Surgeons National Surgical Quality Improvement Program in a General
Thoracic Surgical Practice

M. §. Allen, F. C. Nichols, S. D. Cassivi, K. Shen, D. A. Wigle
Mayo Clinic, Rochester, MIN
Discussant: Joe B. Putnam Jr, Nashville, TN

COMMERCIAL RELATIONSHIPS . B. Putnam: Consultant/Advisory Board, GlaxoSmithKlein; Employment, Various parties,
Legal review/expert witness

Purpose: Improving the quality of surgical care is an important endeavor. The purpose of

this study was to compare data from the American College of Surgeons National Surgical
Quality Improvement Program (NSQIP) and The Society of Thoracic Surgeons General
Thoracic Surgery Database (STS-GTSD) to determine if the measurements and conclusions
are similar.

Methods: A common data abstractor collected and recorded 2012 data from NSQIP and the
STS-GTSD for our institution. The data were de-identified and analyzed for demographics,
preoperative risk factors, mortality, and morbidity.

Results: The ST'S-GTSD recorded 1,595 (100%) operations for the year 2012, whereas
NSQIP recorded 308 (19.3%). Postoperative events were recorded in 17.2% of NSQIP
patients and 30.1% in STS-GT'SD patients. For the data regarding specific operations,
NSQIP introduced significant error in the reporting of both morbidity and mortality.
For example, NSQIP underestimated the pneumonia rate for lobectomy (5.9% vs 10.9%)
and overestimated the pneumonia rate for an Ivor Lewis esophagogastrectomy (23.8% vs
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18.8%). When our institution’s NSQIP data were compared to NSQIP national norms, our
institution was ranked in the lowest 8th decile for 30-day operative mortality; however, when
all of our operations were used and compared to the STS-GTSD national norms, we were
better than average (1.2% [2/162] vs 1.4% [538/37,324] for pulmonary resections and 3.0%
[3/100] vs 3.6% [138/3,865] for esophagectomy).

Conclusions: Partial databases, such as NSQIP, may be useful for general data analysis;
however, for specific operations, complete databases, such as the STS-GTSD, are necessary
for meaningful quality improvement initiatives. National comparisons should be used with
caution when using partial databases.

All Patients Lobectomy (32480)
NSOIP {n=303} 5TS (n=1595) MNSQIP {n=34} | STS [n=138) |
# % # % # % # £
(Operative mortality 5 16% 26 16% (Operative mortality o 0.0% 1] 0.8%
Ul 5 16% 58 3.7% um 1 2.9% 7 5.5%
551 (Deep or Organ space) 4 1.3% 15 0.9% 551 {Deep or Organ space) 0 0.0% 0 | 0.0%
Pneumania 13 4.2% a0 5.0% Pneumonia 2 5.9% 14 | 10.9%
= 48 Hrs on Vent® 11 3.6% 22 1.4% > 48 Hrs on Vent 1 2.9% b 0.8%
All Pulmonary Resections WATS Wedge (32663}
NSQIP (n=162) | STS [n=613) MSQIP (n=21} | STS {n=74)
# % # % # % # B
Operative mortality 2 12% 6 10% (Operative mortality o 0.0% o 0.0%
uTI 4 25% 29 4.9% um 0] 0.0% 4 | 5.a%
55l (Deep or Organ space) 2 12% 4 0.7% 551 {Deep or Organ space) 1] 0.0% 2 2.7%
Pneumaonia 5 3.1% 34 5.8% Pneumonia 1 4.8% 5 6.8%
= 48 Hrs on Vent 5 3.1% 6 1.0% > 48 Hrs on Vent 1; 4.8% 2k 14%
All Esophageal Resections |vor Lewis (43117)
H5QIP (n=29) STS (n=100) NSQIP (n=21} | STS {n=59)
# % # % # % # B
Operative mortality 3 10.3% 3 3.0% (Operative mortality 2 9.5% 2 2.9%
Ul 1 3.4% 6 6.0% um 1] 0.0% 3 4.3%
55l (Deep or Organ space) 1 3.4% [} 6.0% 55 {Deep or Organ space) 1 4.8% 3 4.3%
Pneumonia* 7 24.1% 7 7.0% Pneumonia 5 23 8% 13 | 18.8%
= 48 Hrs on Vent 3 10.3% d 3.0% I: 48 Hrs on Vent 2 9.5% 2 2.9%
*p<0.05 Laparoscopic Nissen [43281)
N5QIP [n=23} | STS {n=84)
# % # %
(Operative mortality ) 0.0% 1 1.2%
um o 0.0% 3 3.6%
551 {Deep or Organ space) 1 4.3% 1 1.2%
Pneumonia o 0.0% 1 1.2%
> 48 Hrs on Vent al 4.3% 1] 12%
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General Session I — Continued

7:35 Am Ballroom 20ABC

J. Maxwell Chamberlain Memorial Paper for Adult Cardiac Surgery
Over 3 Decades of Follow-Up Demonstrates Improved Survival With Bilateral vs Single Internal
Mammary Artery Grafting in Elderly Patients

P_A. Kurlansky', E. Traad", M. J. Dorman®, D. Galbut', G. Ebra’

!Florida Heart Research Institute, Miami, >Palm Beach Gardens Hospital, Boynton Beach, FL
Discussant: Robert A. Guyton, Atlanta, GA

COMMERCIAL RELATIONSHIPS R. Guyton: Consultant/Advisory Board, Medtronic, Inc

Purpose: Extensive evidence documents a survival benefit for bilateral internal mammary
artery (BIMA) grafting compared to single IMA (SIMA) grafting for patients with
advanced coronary artery disease. However, controversy continues to exist regarding the
incremental benefit of BIMA grafting in elderly patients.

Methods: A retrospective analysis was conducted of 4,503 consecutive isolated coronary artery
bypass grafting (CABG) operations (SIMA n=2,340 and BIMA n=2,163) performed from
1972 to 1994. Multivariate analysis was used to created propensity score-matched groups of
SIMA (n=1,063) and BIMA (n=1,063) patients 65 years of age and over, and 70 years of age
and over (n=612, SIMA and BIMA), with similar baseline characteristics. Survival status was
obtained by periodic follow-up, query of the U.S. National Death Index and other internet
searches, and was 99.6% complete. The influence of age on late mortality was assessed by Cox
proportional hazards regression analysis, and Kaplan-Meier survival curves between matched
groups were compared.

Results: The propensity score-matched groups experienced similar perioperative mortality
and morbidity. Survival benefits were found for BIMA vs SIMA grafting across both age
categories. Actuarial curves after 23,593 patient-years of follow-up (mean BIMA=11.7 years;
6 weeks-33.1 years; SIMA=10.5 years; 6 weeks-30.7 years) demonstrated improved long-
term survival for BIMA vs SIMA patients (10-year survival 60.1% * 1.5% vs 50.2% =+ 1.5%;
20-year survival 12.0% * 1.0% vs 10.3% * 1.0%; p < 0.001; Figure A). Similarly, in matched
groups of patients age 70 and over, overall survival was also enhanced with BIMA grafting
(p = 0.005; Figure B).

Conclusions: Advanced age should not be considered a contraindication for BIMA grafting.
Long-term follow-up clearly demonstrates that BIMA grafting, when broadly applied in
elderly patients, results in improved long-term survival.
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FIGURE 1. A. Actuarial survival of SIMA versus BIMA patients
65 years of age and older. B. Actuarial survival of SIMA versus
BIMA patients 70 years of age and older.
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General Session I — Continued

7:55 Aam Ballroom 20ABC

J. Maxwell Chamberlain Memorial Paper for Congenital Heart Surgery
Improving Cardiac Surgical Site Infection Diagnosis, Adjudication, and Reporting by Using
Registry Data for Case Ascertainment

V.Nayar, A. " Kennedy, ]. Pappas, K. D. Atchley, C. Field, S. Smathers, E. Teszner, J. Sammons,
8. Coffin, J. Gerber, I" L. Spray, J. Steven, L. Bell, . Forrer, F. Gonzalez, A. Chi, W. J. Nieczpiel,
J- Martin, J. Gaynor

The Childrens Hospital of Philadelphia, PA
Discussant: Donald S. Likosky, Ann Arbor, MI

COMMERCIAL RELATIONSHIPS D.S. Likosky: Research Grant, Agency for Healthcare Research and Quality (AHRQ);
Speakers Bureau/Honoraria, SpecialtyCare; Consultant/Advisory Board, American Society of Extracorporeal Technology

Purpose: We have shown that use of administrative data in isolation for surgical site infection
(SSI) surveillance leads to inaccurate reporting of SSI rates. A quality improvement (QI)
initiative was conducted to link clinical registry and administrative databases to facilitate SSI
surveillance and improve the identification and adjudication of SSIs.

Methods: The Society of Thoracic Surgeons Congenital Heart Surgery Database (ST'S-
CHSD) and our infection surveillance database for National Healthcare Safety Network
(NHSN) reporting were linked to electronic health record (EHR) billing data. A data
visualization tool was created to: 1) use the ST'S-CHSD for case ascertainment; 2) resolve
discrepancies among STS-CHSD, infection surveillance, and billing SSI cases; and 3)
accurately assess the impact of QI initiatives. QI interventions included wound alert reports
from the EHR, bedside reviews for SSI adjudication, inpatient and outpatient SSI prevention
bundles, prophylactic antibiotic dosing changes, removal of steroids from bypass circuit, and
biller education on SSIs.

Results: Over the 47-month study period, 156 SSIs were identified via the STS-CHSD, 79
via the infection surveillance database, and 433 via billing. The rolling 12-month SSI rate
based on the STS-CHSD decreased from 2.48% (21/848, Jan 2013) to 0.76% (11/1,442, Jan
2014) (Figure). Control charts in the data visualization tool allowed for statistical monitoring
of SSI rate changes. SSI case discrepancies across the databases were reviewed to ensure that
differences were due to variations in SSI reporting criteria for each database, not inaccurate
surveillance population ascertainment or inaccurate SSI identification. Workflow changes,
including the wound alert report and bedside reviews, facilitated communication among
providers and improved adjudication of suspected SSIs. Education of hospital billing coders
on SSI chart documentation led to more accurate coding and narrowed variation among

the three SSI rates. The data visualization tool demonstrated clear temporal relationships
between QI initiatives and changes in SSI rates.

Conclusions: Linkage of registry and infection control surveillance data with the EHR
improves SSI surveillance. The visualization tool along with workflow changes improved
communication, facilitated adjudication of SSIs, and allowed assessment of the impact of
QI initiatives to prevent SSIs. Implementation of these QI initiatives was associated with
decreased SSI rates.
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General Session I — Continued

8:15 am Ballroom 20ABC

Richard E. Clark Paper for General Thoracic Surgery
The Society of Thoracic Surgeons Composite Score for Lobectomy for Lung Cancer: The First
Thoracic Quality Measure for Public Reporting

B. D. Kozower', M. . Mage, S. O'Brien’, A. Kosinsk?’, R. Dokholyar’, J. R Jacobs’,
D. M. Shahiar®, C. D. Wright’, F. G. Fernandez’

"University of Virginia Health System, Charlottesville,”’ HCA North Texas Division, Dallas, *Duke
Clinical Research Institute, Durham, NG, *Johns Hopkins All Children’s Heart Institute,
8t Petersburg, FL, *Massachusetts General Hospital, Boston, *Emory University, Atlanta, GA

Discussant: Farhood Farjah, Seattle, WA

Purpose: The Society of Thoracic Surgeons (ST'S) has developed multidimensional composite
quality measures for common cardiac surgery procedures. This is the first composite measure
for general thoracic surgery evaluating participant performance for lobectomy performed for
lung cancer.

Methods: The ST'S lobectomy composite score is comprised of two outcome measures: risk-
adjusted mortality and any-or-none risk-adjusted major morbidity. General Thoracic Surgery
Database (GT'SD) data were included from 2010 to 2012 to provide adequate sample size
for hospital profiling. 95% Bayesian credible intervals determined “star ratings.” STS GTSD
participants were also compared to national benchmarks using the Nationwide Inpatient
Sample. Comparisons of discharge mortality, postoperative length of stay, and the percentage
of stage I lung cancers resected using a minimally invasive approach are not included in the
“star rating,” but will be displayed on the STS public reporting website.

Results: The study population included 19,312 lobectomy patients from 207 participants.
In-hospital or 30-day mortality was 1.4%, major morbidity was 10.0%, and median
postoperative length of stay was 5 days. Using 3 years of rolling data and 95% credible
intervals, adjusted mortality and morbidity rates varied threefold from highest performing (3
star) to lowest performing (1 star) programs. Approximately 2% of participants were 1-star,
4% were 3-star, and 94% were 2-star programs. The concordance probability, an estimation of
the reliability of the composite measure, was 0.72 (95% CI, 0.69-0.75). Figure 1 illustrates a

program’s composite report.

Conclusions: ST'S has developed the first general thoracic surgery quality composite measure
to reliably compare programs performing lobectomy for lung cancer. This measure adds
considerable value to the GTSD, as it will be used for quality assessment, provider feedback,
public reporting, and performance improvement.

Quality Participant Score STS Mean Participant
Domain (95% CI) Participant Score Rating
Jan 2010 - Dec 2012 96.9%
Absence of (96.8, 97.2) 9% * *
Major Morbidity
or Mortality
Participant
5TS
| | L2 | I |
Min 10th  60th  80th Max
847 86.7 971 974 88.9
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8:30 Am Ballroom 20ABC

Richard E. Clark Paper for Adult Cardiac Surgery

Gomparison of Alternative Access Transcatheter Aortic Valve Replacement Techniques in the
US for 6,341 Patients Considered High-Risk or Inoperative for Aortic Valve Replacement and
With Severe Aortic Stenosis: An Analysis From the STS/ACC TVT Registry™

V. H. Thourani’, V. Babaliaros', R. M. Sur?’, D. Da#’, . Brennan’, E. L. Sarin’, J. Rumsfeld’,
F H. Edwards’, E. Tuzcu®, W.Y. Szeto’, A. Kirtané®, S. Lerakis', C. Devireddy", S. A. Iturra’,
J. D. Carroll', D. R. Holmes’, F. L. Grover’, M. R. Williams®, D. M. Shahian®, M. ]. Mack’

!Emory University, Atlanta, GA, >Mayo Clinic, Rochester, MIN, *Duke University Medical Center,
Durbam, NC, *University of Colorado, Denver, s University of Florida, Jacksonville, ° Cleveland
Clinic, OH, "University of Pennsylvania, Philadelphia, *Columbia University Medical Center,
New York, NY, *Baylor University, Plano, TX, "’Massachusetts General Hospital, Boston
COMMERCIAL RELATIONSHIPS V. Babaliaros: Speakers Bureau/Honoraria, InterValve Inc; Consultant/Advisory Board, BARD
Medical, Direct Flow Medical, Inc; C. Devireddy: Consultant/Advisory Board, Medtronic, Inc; F. L. Grover: Consultant/
Advisory Board, Somahlution Inc; R. M. Suri: Research Grant, Abbott, Edwards Lifesciences Corporation, Medtronic,

Inc, SORIN GROUBP, St Jude Medical, Inc; Other, Abbott, Member of the Clinical Steering Committee, St Jude Medical,
Inc, Member of the Steering Committee; W.Y. Szeto: Research Grant, Edwards Lifesciences Corporation, Medtronic, Inc,
SORIN GROUP; Consultant/Advisory Board, Micro Interventional Devices, Inc; V. H. Thourani: Research Grant, Edwards
Lifesciences Corporation, Medtronic, Inc, SORIN GROUP; Consultant/Advisory Board, Boston Scientific, St Jude Medical,
Inc; Ownership Interest, Apica Cardiovascular; M. R. Williams: Research Grant, Direct Flow Medical, Inc, Medtronic, Inc;
Consultant/Advisory Board, Edwards Lifesciences Corporation, Medtronic, Inc; M. . Mack: Nonremunerative Position of
Influence, Abbott Vascular, Edwards Lifesciences Corporation; J. Rumsfeld: Other, American College of Cardiology National
Cardiovascular Data Registry (NCDR), Chief Science Officer; A. Kirtane: Research Grant, Abbott Vascular, Abiomed, Boston
Scientific, Eli Lilly & Company, Medtronic, Inc, St Jude Medical, Inc, Vascular Dynamics, Inc

Discussant: A. Pieter Kappetein, Rotterdam, The Netherlands

Purpose: Among patients with severe aortic stenosis and at high/inoperative risk for surgical
aortic valve replacement and undergoing transcatheter aortic valve replacement (TAVR)
utilizing non-transfemoral (TF) access, the outcomes of patients with alternative access (AA)
TAVR from the commercially available balloon-expandable valve in the US have not been
reported. The purpose of this study was to compare the US experience with transapical (TA)
and transaortic (TAo) TAVR.

Methods: A retrospective analysis of patients undergoing TAVR in the STS/ACC
Transcatheter Valve Therapy Registry from November 2011 to April 2014 was performed.
AATAVR represented 45% (7,042/15,621) of all procedures during the study period. Of the
AATAVR: 5,373 (34.4%) underwent TA, 968 (6.2%) TAo, and the rest were categorized as
“other.” For this abstract, only TA and TAo outcomes are described.
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Results: Mean age for all patients was 81.7 years + 8.3 years (TA: 82.5 years + 8.2 years

and TAo: 82.3 years * 8.4 years) and 57.2% were female (TA: 55.6% and TAo: 66.3%).
Postoperative stroke was 1.8% in all patients (TA: 1.7% vs TAo: 2.8%, p = 0.02, Table).
Overall operative mortality was 7.1% (TA: 6.9% vs TAo: 8.1%, p = 0.2), corresponding to an
O:E mortality of 0.77 in all patients (TA: 0.78 vs TAo: 0.77, p = 0.2). In high-risk patients,
there was a significantly higher stroke rate in the TAo group (3.0% vs 1.6%, p = 0.004), but
this was not apparent in the inoperative group (TA: 2.1% vs TAo: 0.9%, p = 0.38). STS
PROM O:E mortality in the high-risk patients was similar for TA (0.78) and TAo (0.77).
In the STS PROM O:E mortality for the inoperative patients, the TAo patients had a trend
toward a higher mortality (O:E 0.91 vs 0.72, p = 0.055). One-year all-cause mortality was
higher in TAo patients (34.4% vs 26.0%, p = 0.03, Figure).

Continued on next page
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Conclusions: The current series is the largest to date on AA TAVR. In high-risk patients, there
was a lower stroke rate in TA patients, but similar mortality to TAo. In inoperative patients,
there was a similar stroke rate between groups, but there was a trend to improved mortality in
TA patients. Studies are required to better tailor the appropriate AA algorithm for non-TF

TAVR candidates.
% P=0.025
-
;
o o ; _9 l‘l
Months from TWT Frocedure
—Th ——Tho

Postop Stroke. n (%) 117(1.8) 90(1.7) 27(28) | o018
New postop dialysis, n (%) 17427 144 @.7) 0(31) | 0.463
Postop LOS (days), mean £ SD 8.7£82 B6£EBS 8167 <0001
Operative mortality, n (%) 443(71) 370 (6.9) TE(E1) | 0.190
STS PROM Score, mean = 5D letﬂl.f B9+63 ]0.5:;.7 <0.001
O'E mortality 0773 0.775 0.765 0.189

Overall TA TAo P
High Risk Patients (N=5,657)  (N=4,804) (N=853) Value
Postop Stroke, n (%) 104 (1.8) 78(1.6) 26 (3.0) 0.004
New postop dialysis, n (%) 159 (2.8) 134 (2.8) 25(29) 0.818
Postop LOS (days), mean + SD 5.6+ 6.8 BS:6.8 9.1+£67 | <0.001
Operative mortality, n (%) 404 (7.1) 338 (7.0) 66(7.7) 0.463
STS PROM Score, mean = SD 92+65 00+6.3 104£7.3 | <0.001
O'E maortality 0775 0.781 0.744 0.462
Inoperative Patients Overall  Transapical | Transaortic p

(N=684) (N=569) (N=115) | Value
Postop Stroke, n (%) 13(1.9) 12(2.1) 1(09) 0.375
New postop dialysis. n (%) 15(2.2) 10(1.8) 5(43) 0.084
Postop LOS (days), mean + SD Bo+158 §0+170 92+72 0.150
Operative mortality, n (%) H4(6.4) 32(56) 12{104) | 0.055
STS PROM Score, mean + SD 85+69 78450 11.5£0.9 | <0.001
O/E mortality 0760 0.716 0.907 0.055
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8:45 Am Ballroom 20ABC

Richard E. Clark Paper for Congenital Heart Surgery

Characteristics of Patients Undergoing Congenital Heart Surgery Vary Across US Children’s
Hospitals and Impact Assessment of Hospital Performance: An Analysis of The Society of
Thoracic Surgeons Congenital Heart Surgery Database

8. K. Pasquali’, M. L. Jacobs', J. Gaynor’, X. He’, M. Gaies’, E. Peterson’, J. C. Hirsch-Romand’,
J. E. Mayer®, J. P Jacobs’

"The Johns Hopkins School of Medicine, Baltimore, MD, *The Children’s Hospital of Philadelphia,
PA, °Duke Clinical Research Institute, Durham, NG, *University of Michigan, Ann Arbor,
5Mic/_7igan Congenital Heart Center, Ann Arbor, *Boston Children’s Hospital, MA, "Johns Hopkins
All Childrens Heart Institute, St Petersburg, FL

COMMERCIAL RELATIONSHIPS ]. E. Mayer: Consultant/Advisory Board, Medtronic, Inc; E. Peterson: Research Grant,

Eli Lilly & Company, Janssen Pharmaceutical, Inc; Consultant/Advisory Board, Boehringer Ingelheim GmbH, Janssen
Pharmaceutical, Inc, Merck & Co, Inc, sanofi-aventis

Discussant: David M. Shahian, Boston, MA

Purpose: Accurate hospital performance measures in congenital heart surgery are important
to multiple stakeholders. Current metrics primarily account for procedural case-mix, but not
important patient characteristics that may vary across hospitals and influence outcome. We
evaluated the impact of these patient characteristics on performance assessment in a large
cohort.

Methods: Children (0-18 years) undergoing cardiac surgery at centers participating in the
STS Congenital Heart Surgery Database (2010-2013) with adequate data quality were
included (premature neonates undergoing ductus arteriosus ligation were excluded). Patient
characteristics (listed in the Table) known from previous analyses to significantly impact
outcome were examined, and variation across hospitals described. Hospital performance, as
assessed by discharge mortality rate and mortality ranking within the cohort, was evaluated
and compared using data generated from standard models that adjusted for differences across
hospitals in procedural case-mix only (using the STAT method), vs models which adjusted

for both procedural case-mix and patient characteristics.

Results: Overall, 49,374 patients from 86 centers were included. There was significant
variation across hospitals for all patient characteristics examined (Table). For example, the
proportion of neonates with weight <2.5 kg at surgery ranged from 5.8% to 19.4% across
centers (p < 0.0001). When hospital mortality rankings were evaluated based on standard
methods which adjusted for differences across hospitals in procedural case-mix alone vs

the full model which adjusted for both differences in procedural case-mix and patient
characteristics, 58% of centers changed their ranking for mortality by five or more positions
(35% with change of 10 or more positions), 28% of centers changed which mortality quartile
they were classified in, and 8% of centers changed their classification as a statistical outlier
(Figure).
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Conclusions: Characteristics of patients undergoing congenital heart surgery vary across
hospitals. Methods that do not take these characteristics into account can lead to inaccurate
assessment of outcomes and performance.

Continued on next page
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Figure. Change in hospital mortality ranking with full vs. standard model
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Figure displays change in hospital mortality ranking depending

on whether the standard model (adjustment for differences across
hospitals in procedural case—mix only) vs. full model (adjustment
for both procedural case-mix and patient characteristics) is used.
Only hospitals changing 10 or more rank positions are displayed.

Table. Variation in patient characteristics across hospitals*

Characteristic
Mean age (yrs)

% Neonates
Mean weight (kg)

Weight <2.5 kg**
Prematurity **
Previous cardiac operation
Non-cardiac/genetic anomaly
STS pre-operative factors

y
Mechanical ventilation
Renal failure requiring dialysis
Shock persisting at surgery
Mechanical circulatory support

Data are displayed on a hospital-level

Median
3.0
20.1%
141
12.3%
19.2%
16.3%
24.5%

27.3%
7.7%
0.7%
0.5%
0.4%

10" percentile
25

12.9%

122

5.8%

14.2%

11.5%

18.5%

10.8%
3.0%
0%
0%
0%

90" percentile
39

26.0%

17.4

19.4%

24.9%

18.8%

32.0%

45.3%
16.2%
24%
2.0%
1.2%

*p<0.0001 for all characteristics comparing values of 10" and 90" percentiles

**in neonates
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9:00 Am

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

9:30 Am Ballroom 20ABC

The Annals of Thoracic Surgery 50th Anniversary Presentation
G. Alexander Patterson, St Louis, MO

9:40 Am Ballroom 20ABC

Introduction of the President
Mark S. Allen, Rochester, MIN

9:50 Am Ballroom 20ABC

Presidential Address
David A. Fullerton, Aurora, CO
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11:30 Am - 12:30 Pm Room 31ABC
Adult Cardiac Session: Arrhythmia

Moderators: Vinay Badhwar, Pittsburgh, PA, and J. Scott Rankin, Nashville, TN

COMMERCIAL RELATIONSHIPS J. S. Rankin: Ownership Interest, BioStable Science and Engineering, 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 on each abstract.

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 31ABC

Should Patients With Over 5 Years’ Duration of Atrial Fibrillation Expect Reasonable
Outcomes Following Concomitant Cox Maze Procedure?
N.Ad, H. Je, G. Pritchard, S. Holmes

Inova Heart and Vascular Institute, Falls Church, VA

COMMERCIAL RELATIONSHIPS N. Ad: Speakers Bureau/Honoraria, AtriCure, Inc, Medtronic, Inc; Consultant/Advisory
Board, AtriCure, Inc, Medtronic, Inc

Purpose: One of the most consistent predictors for failure of the Cox Maze (CM) procedure
for atrial fibrillation (AF) is longer duration of AF. The purpose of this study was to examine
the impact of AF duration on results of CM and whether this effect can be attenuated.

Methods: There were 473 patients who underwent a first-time concomitant CM. Freedom
from atrial arrhythmia (AA; HRS guidelines) and antiarrhythmic drug (AAD) status data
were collected prospectively following CM. Median [IQR] duration of AF was 14.2 [2.7-
51.9] months. Patients were categorized into longer AF duration (25 years; n=101) and
shorter AF duration (<5 years; n=372). AF duration as a continuous variable was used in
regression analyses.

Results: Longer AF duration patients were older (68.9 vs 65.1 years, p < 0.001) and in
long-standing persistent AF (84% vs 35%, p < 0.001). Freedom from AA and AA off AAD
was lower in AF duration 25 years group at 1 year (84% vs 95%, p = 0.003; 78% vs 93%, p =
0.003) and 2 years (72% vs 93%, p < 0.001; 68% vs 91%, p < 0.001). The AA burden (<1 hour
during 24 hours) was similar between longer and shorter AF duration at 1 year (45% vs 61%,
2 =0.43) and 2 years (54% vs 58%, p = 0.82). Freedom from stroke/TTA was similar by AF
duration (95.1% vs 96.0%, p = 0.73). Adjusting for clinical and AF-associated factors, each
1-year increase in AF duration had 12% greater odds for failure at 1 year (OR=1.12, p = 0.03)
and 31% greater odds at 2 years (OR=1.31, p < 0.001). Use of cryothermia attenuated the
negative impact of AF duration on success (Figure A) and success off AAD (Figure B) at 1
year vs bipolar radiofrequency plus cryothermia.

Conclusions: Patients with longer AF duration can expect reasonable success after the CM
procedure. The association between longer AF duration and failure is clearly a product of
severe tissue remodeling. This information should be accounted for when it comes to choice
of ablation device and lesion set.
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Adult Cardiac Session: Arrhythmia — Continued

11:45 am Room 31ABC

Electrophysiological Results After Totally Thoracoscopic Ablation for the Treatment of
Lone Persistent Atrial Fibrillation
D. Jeong', M. Kim", H. Chang®, Y. Lee', P. Park!

Samsung Medical Center, Seoul, Republic of Korea, *Seoul National University Hospital, Seoul,
Republic of Korea

Purpose: Thoracoscopic ablation strategies for the treatment of lone persistent atrial
fibrillation (AF) have rapidly evolved during the past decade. However, the durability and
electrophysiological results are still questionable. We investigated the electrophysiological
results and mid-term durability of totally thoracoscopic ablation in patients with lone
persistent AF.

Methods: Seventy-nine consecutive patients with paroxysmal (eight patients, 10.1%),
persistent (17 patients, 21.5%), and long-standing persistent AF (54 patients, 68.3%) were
prospectively enrolled. The mean age was 54 years, the mean left atrial volume index was 46
ml/m2, and the mean AF duration was 51 + 55 (maximum, 240) months. Thoracoscopic
ablation consisted of a bilateral closed-chest approach to perform pulmonary isolation (a box
lesion), ganglionated plexus ablation, division of the Marshall ligament, and left atrial auricle
resection. Electrophysiological study was performed 5 days after surgery in 61 patients (77%).
Freedom of AF was assessed with electrocardiograms or Holter monitoring every 3 months.

Results: No death or conversion to cardiopulmonary bypass occurred. During
electrophysiological study, residual pulmonary vein potentials were observed in 15 patients
(19%). Figure illustrates the geographical distribution of residual potentials in the left
atrium. Among total 28 gaps, 20 gaps (71%) were located in the superior and inferior ridges
of pulmonary veins. Six gaps (21%) were detected in the carina of pulmonary veins. The
mitral isthmus was ablated in two patients (7%). At a mean follow-up of 12.1 (maximum,
28) months, 93.7% (74 of 79 patients) are in normal sinus rhythm. Freedom from AF at 2
years was 92.6% * 3.3%. Late cardiac events included atrioesophageal fistula (one patient),
permanent pacemaker insertion (two patients), and atrial arrhythmias (11 patients) requiring
cardioversion or additional ablations. Freedom from cardiac events at 2 years was 74.7% =+
6.0%. Cox regression analysis demonstrated that the predictors of atrial arrhythmias were old
age, hypertension, and the left atrial volume index (Table).

Conclusions: Totally thoracoscopic ablation followed by electrophysiological confirmation is
a safe method, providing excellent mid-term durability in patients with lone persistent AF.
However, the incidence of residual potentials around the pulmonary veins is not negligible.
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Figure. Distribution of residual potentials in the left atrium
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RSPV, right superior pulmonary vein
RIPY, right inferior pulmonary vein
LSPV, left superior pulmonary vein

LIPY, left inferior pulmonary vein

Table, Predictors of atrial arthythmia during follow up

Variables P value Hazard ratio 95% Cl
Age, vear 0.029 1096 1.01 ~ 119
Hypertension 0.032 3.569 111 ~ 11.45
Left atrial volume index. mi/m 0.016 1.045 101~ 1.08
Presence of residual PV potentials 0.531

PV, prlmonary vein; Cl, confidence interval,
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Adult Cardiac Session: Arrhythmia — Continued

12:00 Pm Room 31ABC
The Effectiveness of Surgical Ablation in Patients With Atrial Fibrillation and Aortic
Valve Disease

M. Henn, C. Lawrance, L. Sinn, J. Miller, R. Schuessler, H. S. Maniar, R. J]. Damiano

Washington University School of Medicine, Barnes Jewish Hospital, St Louis, MO

COMMERCIAL RELATIONSHIPS R.]. Damiano: Consultant/Advisory Board, AtriCure, Inc; Speakers Bureau/Honoraria,
Edwards Lifesciences Corporation

Purpose: For patients with atrial fibrillation (AF), adding surgical ablation to an aortic
valve replacement (AVR) has been shown not to increase procedural morbidity. However,
outcomes in this population have not been carefully evaluated. This study compared
outcomes between patients undergoing standalone Cox Maze procedure (CMP) to those
undergoing surgical ablation and concomitant AVR.

Methods: From January 2002 to May 2014, 188 patients received a standalone CMP (n=113)
or surgical ablation with concomitant AVR (n=75). In the concomitant AVR group, patients
underwent a CMP (n=58), left-sided CMP (n=3), or pulmonary vein isolation (PVI) (n=14).
Thirty-one preoperative and perioperative variables were compared. Freedoms from AF on
and off antiarrhythmic drugs (AADs) were evaluated at 3, 6,12, 24, and 48 months.

Results: Follow-up was 97% at 2 years. The concomitant AVR group had more comorbidities,
more paroxysmal AF, and was older. Demographic data are presented in the Table. Freedom
from AF on and off AAD:s in patients receiving a standalone CMP vs concomitant AVR was
not significantly different at 3, 6, 12, or 24 months (Figure). In the concomitant AVR group,
there were more postoperative pacemaker implantations (25% vs 5%, p = 0.001) and major
complications (25% vs 5%, p < 0.001). The median ICU stay was longer in the concomitant
AVR group (3 days [1-32 days] vs 2 days [range 1-35 days], p < 0.001) as was hospital stay

(9 days [range 4-52 days] vs 8 days [range 4-53 days], p < 0.001). In a subgroup analysis,
freedoms from AF on and off AADs for patients receiving an AVR and PVI alone at 1 year
were 64% (7/11) and 45% (5/11) and at 2 years were 63% (5/8) and 50% (4/8), respectively.

Conclusions: A CMP when performed with an AVR is as effective as a standalone CMP in
treating AF, even in an older population with more comorbidities. PVI was not as effective
and is not recommended. A CMP should be considered in all patients undergoing AVR with
a history of AF.
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Demographics

n=113 n=>58

Age (vears) 36.5+10.6 705+8.1 p=0.001

Male 86/113 (76%) 50/75 (67%) p=0157
Paroxysmal AF 28/113 (25%) 45/75 (60%) p=0.001
Persistent AF 7/113 (6%) 10/75 (13%) p=0.001
Long-Term Persistent AF T8/113 (69%) 20775 (27%) p=<0.001
Length of Time in AF (months) 89+ 77 84+ 113 p=0746

LA Size (cm) 4911 4908 p=0984

Failed Catheter Ablation 53/113 (47%) 4/75 (5%) p=0.001
Preoperative Pacemaker 13/113 (12%) 12/75 (16%) p=0374 §
NYHA3/4 32/113 (28%) 55/75 (713%) p <0001 §
LVEF (%) 50+13 55+13 p=0.035 =
PVD 6/113 (5%) 12/75 (16%) p=0015 §
Hypertension 68/113 (60%) 36/75 (13%) p=0.040 =
Dyslipidemia 58/113 (51%) 44/58 (76%) p=0.003 =
Chronic Lung Disease ; ’

(Moderate - Sgevere} 3/113 (3%) 6/75 (8%) p=0.093
Diabetes 12/113 (11%) 30/75 (40%) p=<0.001

Renal Failure 0/113 (0%) 3775 (4%) p=0.032

12:15pm Room 31ABC

Update on STS Clinical Practice Guidelines on Surgical Ablation
Vinay Badhwar, Pittsburgh, PA
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11:30 Am - 12:30 Pm Room 33ABC
Adult Cardiac Session: Heart Failure

Moderators: Robert L. Kormos, Pittsburgh, PA, and Matthew A. Romano, Ann Arbor, M1
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 on each abstract.

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 33ABC
Debate: Axial vs Centrifugal Flow Left Ventricular Assist Devices

Axial: James W. Long, Salt Lake City, UT

Centrifugal: Edwin C. McGee Ji, Chicago, IL

COMMERCIAL RELATIONSHIPS E.C.McGee: Consultant/Advisory Board, HeartWare International Inc; J. W. Long: Other,
"Thoratec, Educational program support

REGULATORY DISCLOSURE 'This presentation will address the HeartWare MVAD and Thoratec HeartMate I11, which
have FDA statuses of investigational. This presentation will also discuss the off-label use of the Thoratec HeartMate II for
destination therapy.

12:00 Pm Room 33ABC
Preoperative Predictors of Right Ventricular Failure Requiring Mechanical Support
Following Continuous-Flow Left Ventricular Assist Device Implantation as a Bridge to
Transplantation

N. P, Patil, A. Sabashnikov, P. Mohite, A. Weymann, D. Dhar, D. Garcia Saez, B. Zych,

C. Bowles, R. Hards, A. Moza, F. De Robertis, I Bahrami, M. Amrani, S. Rahman-Haley,

N. Banner, A. Popov, A. Simon

Royal Brompton and Harefield NHS Foundation Trust, London, United Kingdom

COMMERCIAL RELATIONSHIPS R. Hards: Consultant/Advisory Board, HeartWare International Inc; A. Simon: Consultant/
Advisory Board, HeartWare International Inc, Thoratec Corporation

Purpose: Outcomes of ventricular assist device (VAD) therapy remain limited by right
ventricular failure (RVF). We sought to define predictors of RVF requiring mechanical
support following continuous-flow left VAD (CF-LVAD) implantation and evaluate its

impact on longer-terrn outcomes.

Methods: Perioperative clinical, echocardiographic, hemodynamic, and laboratory data of
CF-LVAD recipients for last 10 years were analyzed, comparing patients who developed
severe RVF requiring right VAD (RVAD) to the rest of the patient cohort. April 1,2014,
was chosen as the cut-off date for observations. Multivariate logistic regression analysis was
performed on univariate predictors for severe RVF with an entry criterion of p < 0.05.

Results: Between July 2003 and June 2013, 164 CF-LVADs were implanted as bridge to
transplantation in 151 patients: 73 (44.5%) HeartMate II, 68 (41.5%) HeartWare, and 23
(14.0%) Jarvik 2000. The overall postoperative incidence of severe RVF requiring RVAD
support was 23.2% (n=38). RVAD implantation did not significantly affect eventual
transplantation (p = 0.336) or longer-term survival (p = 0.318). Multivariate analysis revealed
female gender (p = 0.013,95% CI 2.034-433.671, OR 29.698), lesser tricuspid annular
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plane systolic excursion (TAPSE) (p = 0.008, 95% CI 0.387-0.865, OR 0.579), and smaller
left atrial diameter (p = 0.027,95% CI 0.739-0.982, OR 0.852) as independent predictors
of RVAD implantation postoperatively. Preoperative right ventricular diameter (RVD),
pulmonary regurgitation (PR), and alanine transaminase levels were univariate predictors

(p < 0.001, p = 0.012 and p = 0.048 respectively), while RVD and PR trended toward (but
did not meet criteria for) significance (p = 0.060 and p = 0.063, respectively) as independent
predictors for RVAD implantation in multivariate analysis.

Conclusions: Female gender, lesser TAPSE, and smaller left atrial diameter are independent
predictors of severe RVF requiring mechanical support following CF-LVAD implantation.
RVAD implantation does not adversely affect eventual transplantation or survival following

CF-LVAD implantation.
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Adult Cardiac Session: Heart Failure — Continued

12:15pm Room 33ABC
Do Concomitant Procedures at the Time of Left Ventricular Assist Device Implantation

Impact Long-Term Outcomes? Implications by Device Type and Indication
8. Maltais’, F: D. Pagan#®, N. Haglund', M. E. Davis', J. Schirger, J. M. Stulak’

"Vanderbilt Heart and Vascular Institute, Nashville, TN, ? University of Michigan Hospital,
Ann Arbor, >Mayo Clinic, Rochester, MIN

COMMERCIAL RELATIONSHIPS  S. Maltais: Consultant/Advisory Board, HeartWare International Inc

Purpose: Guidelines for performing concomitant procedures (CPs) in patients undergoing
continuous-flow left ventricular assist device (CF-LVAD) implantation are unclear. Studies
have not analyzed the impact of increased surgical intervention complexity on long-term

outcomes in a contemporary CF-LVAD cohort.

Methods: From May 2004 to December 2013, 614 patients (499 male, 81%) underwent CF-
LVAD implant at our institutions (HeartMate 11=492, 80%; HeartWare=122, 20%). Median
age was 57 years + 13 years and 364 (59%) were bridge to transplantation (BTT). Survival
and device-related complications were analyzed and stratified based on the complexity of the
surgical intervention.

Results: Follow-up was available in all patients (median, 13 months) for a total of 984
patient-years of support. Overall survival was 76%, and 398 patients (65%) underwent
CF-LVAD implantation without CPs. The remaining patients (35%, n=216, Table 1) were
grouped according to the complexity of the CPs, including: 1) LVAD + TV procedure
(n=166,27%),2) LVAD + AV procedure (n=24, 4%), and 3) LVAD + two valve procedures
(n=26,4%). Survival (Figure 1) and time to any device-related adverse event or death were
comparable between groups and not influenced by the complexity of the intervention

(p = 0.67; p = 0.27, respectively), indication for implant (BT'T, p = 0.75), or device type

(p = 0.90). Regression analysis revealed increased age (p = 0.03), preoperative renal
dysfunction (RD) (p = 0.002), cardiopulmonary bypass time (p = 0.03), and decreased body
mass index (p = 0.03) were predictors of mortality, while only age (p = 0.006) and a prior
sternotomy (p = 0.02) were related to adverse device-related events.

Conclusions: Performing CPs is common and leads to comparable survival and device-related
outcomes after implant. The decision to perform CPs should be similar between device types
and indications for implant, but balanced with age, RD, and projected complexity of surgery.
Further collaborative efforts are needed to refine CPs indications.
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11:30 Am - 12:30 Pm Room 30E
Basic Science Research: Adult Cardiac

Moderators: Afshin Ehsan, Newton, MA, and Thomas G. Gleason, Pittsburgh, PA

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 on each abstract.

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 30E

The Z-score Normalization of Regional Contractile Function in Dilated
Cardiomyopathy Confirms Heterogeneous Contractile Injury

M. Henn, C. Lawrance, J. Kar, B. Cupps, S. Joseph, H. Craddock, K. Wallace, G. Ewald,
M. K. Pasque

Barnes Jewish Hospital/Washington University, St Louis, MO

COMMERCIAL RELATIONSHIPS M. K. Pasque: Ownership Interest, CardioWise, LLC; B. Cupps: Ownership Interest,
CardioWise, LLC; G. Ewald: Consultant/Advisory Board, HeartWare International Inc, Thoratec Corporation

Purpose: In dilated cardiomyopathy, symmetrical geometric changes suggest a homogeneous
distribution of injury. The objective of this study was to evaluate the distribution of
subregional myocardial contractile function in patients with dilated cardiomyopathy utilizing
high-resolution cardiac magnetic resonance imaging (MRI).

Methods: One hundred normal test subjects underwent cardiac MRI with multiple 3D
strain parameters calculated from tissue tag-plane displacement data. 15,300 LV grid
points contributed to a normal human strain database. Twenty-three patients with dilated
cardiomyopathy underwent cardiac MRI. Normalized z-scores for three strain parameters
at each of the LV grid-points were calculated by comparing raw strain values to the normal
database. The multiparametric strain z-scores were averaged over six LV regions at basilar,
mid, and apical levels (18 subregions).

Results: Average multiparametric strain z-scores were calculated for each of the 18
subregions. The anteroseptal and posteroseptal subregions in the mid and basil levels (n=4
subregions) composed the most consistently and heavily injured subregions and were
combined as “sentinel” regions. The average multiparametric strain z-score from these four
subregions in the 23 dilated cardiomyopathy patients was compared to the average z-score
for the rest of the LV (14 subregions) and the average of the lateral wall (six subregions).
Sentinel z-scores were significantly larger (worse) than those for the rest of the ventricle
(2.85 +1.65 vs 1.43 + 0.59; p < 0.001) and for those in the lateral wall (2.85 + 1.65 vs

1.17 £ 0.60; p < 0.001) (Figure).

Conclusions: Despite homogeneous LV geometrical changes in dilated cardiomyopathy,
contractile injury occurs in a heterogeneous distribution with basal- and mid-septal regions
being affected the most. Targeting this region using MRI-based metrics of microregional
contractile function may supply a more accurate method to track response to surgical therapy
in dilated cardiomyopathy.
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Basic Science Research: Adult Cardiac — Continued

11:40 Am Room 30E

The Impact of Prolonged Atrial Fibrillation on Atrial and Ventricular Functionin a
Porcine Model

T. Kazui’, M. Henn', C. Lawrance', Y. Watanabé, 8. Okadd?, J. Greenberg?, R. Schuessler’,
R. Damiand®

! Barnes Jewish Hospital/Washington University, St Louis, MO, ? Washington University School of
Medicine, St Louis, MO

COMMERCIAL RELATIONSHIPS R.Damiano: Consultant/Advisory Board, AtriCure, Inc; Speakers Bureau/Honoraria, Edwards
Lifesciences Corporation

Purpose: The impact of prolonged episodes of atrial fibrillation (AF) on atrial and ventricular
function has been poorly characterized. The purpose of this study was to investigate the
influence of AF on left atrial (LA) and ventricular (LV) function in a 6-week rapid pacing
porcine model of AF.

Methods: A control group of pigs (group 1, n=8) underwent LA and LV conductance catheter
studies and fibrosis analysis. A second group (group 2, n=8) received a baseline cardiac
magnetic resonance imaging (cMRI) scan to characterize LA function as determined by the
fractional contributions of reservoir, booster, and conduit volume to total LV stroke volume.
Pacemakers were then implanted, and the animals’ right atria were rapidly paced into AF for
6 weeks. The animals then received a second cMRI followed by conductance catheter studies
and fibrosis analysis.

Results: In group 2, 6 weeks of AF resulted in a significantly higher LA reservoir volume and
lower LA booster pump volume compared to baseline (Figure). After the chronic pacing, the
cMRI demonstrated a decreased LV ¢jection fraction (LVEF) (58 + 8 vs 29 + 9;

2 < 0.001). Contractility in the LA as measured by the end systolic pressure-volume
relationship (ESPVR) was significantly lower in group 2 compared to group 1 (1.1 + 0.5

vs 1.7 + 1.0; p = 0.041), while compliance measured by the end diastolic pressure volume
relationship (EDPVR) was unchanged (1.5 + 0.9 vs 1.6 + 1.3; p = 0.733). However, LV
ESPVR and LV EDPVR in both groups showed no significant differences (1.9 + 1.9 vs
1.4+1.0;p=0.339,1.9 £2.0,1.6 + 1.5; p = 0.968). The LA in group 2 showed a significantly
higher percentage of fibrosis throughout the LA compared to group 1 (Table).

Conclusions: In a chronic pacing model of AF, the LA demonstrated significant structural
remodeling and decreased contractility. LV functional impairment was less than the observed
LA functional impairment, although there was a significant drop in LVEF. These data
suggest that early intervention in patients with persistent AF would be beneficial.
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Table
Control group Pacing group
value
(n=8) (n=8) e
Left Atrial Fibrosis
LA Appendage (%) 145 21t4 0.017
LA Free Wall (%) 1516 2142 0.02
LA Posterior Wall (%) 17 +6 26+2 0.013
LA Roof (%) 19+7 26+2 0.024
Left Lower PV (%) 1615 30+5 <0.001
Left Upper PV (%) 16+4 29+5 <0.001
Right Lower PV (%) 1445 26+4 0.005
Right Upper PV (%) 1645 26+4 0.001
Right Atrial Fibrosis
RA Appendage (%) 122 24+5 <0.001
RA Free Wall (%) 1245 2315 0.001
Left Ventricle Fibrosis (%) 9+5 9+3 0.799
All values listed as mean + standard deviation, LA = left atrial, RA=right atrial, PV = pulmonary
vein
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Basic Science Research: Adult Cardiac — Continued

11:50 Am Room 30E

AKT2 Regulates Bone Marrow Cell-Mediated Aortic Protection in Mice
8. 4. LeMaire, S. Zou, P Ren, L. Zhang, J. 8. Coselli, Y. Shen

Baylor College of Medicine, Houston, TX

COMMERCIAL RELATIONSHIPS J. S. Coselli: Consultant/Advisory Board, Medtronic, Inc, Vascutek a Terumo Company;
Research Grant, Edwards Lifesciences Corporation, GlaxoSmithKline, Medtronic, Inc, W. L. Gore & Associates, Inc;
S. A. LeMaire: Consultant/Advisory Board, Baxter International, Inc, Medtronic, Inc

Purpose: Insufficient aortic protection and repair contribute to the development of aortic
aneurysms and dissections (AAD). AKT?2 is a multifunctional kinase that plays an important
role in protecting the aortic wall. We tested the hypothesis that AKT?2 regulates bone
marrow cell (BMC)-mediated aortic repair and, thus, protects against AAD.

Methods: Irradiated wild-type (WT) mice received transplanted GFP+ BMCs from WT
mice (WT BMCs) or from A%#2-/- mice (Akt2-/- BMCs) and were later challenged with
continuous angiotensin II (Ang II) infusion for 4 weeks. We compared the incidence of
AAD, bone marrow-derived cell recruitment and proliferation, and apoptosis within the
aortic wall in WT BMC recipients (n=14) vs 44#2-/- BMC recipients (n=14). We performed
cell co-culture experiments to assess the effects of WT BMCs and 4%#2-/- BMCs on the
survival of SMCs subjected to oxidative stress.

Results: After Ang I infusion, none (0/14) of the mice that received WT BMCs developed
AAD; in contrast, 64% (9/14) of the mice that received 4422-/- BMCs developed AAD

(p = 0.002). Compared to aortas from WT BMC recipients, aortas from 4kz2-/- BMC
recipients had significantly reduced BMC recruitment (Figure 1A) and impaired BMC
proliferation. Aortas from A4%#2-/- BMC recipients had significantly fewer bone marrow-
derived NG2+ progenitor cells and FSP-1+ fibroblasts and significantly more TUNEL+
apoptotic cells (Figure 1B) than did aortas from WT BMC recipients. In co-culture, WT
BMC:s promoted SMC survival; this protective effect was significantly diminished with
Akt2-/- BMCs.

Conclusions: In mice subjected to Ang II infusion, AKT?2 regulates BMC—mediated aortic
protection and repair by promoting recruitment of bone marrow-derived progenitor cells and
preventing apoptosis. Defects in this pathway may impair aortic repair mechanisms and allow
progressive degeneration during AAD development.
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Basic Science Research: Adult Cardiac — Continued

12:00 pm Room 30E
Enoximone Protects Myocardial Mitochondrial ATP-Production by Limitation of
H+-leak-dependent Improvement of AWm-Stability in Ischemia Reperfusion Injury

§. Sommer, M. Leistner, I. Aleksic, C. Schimmer, C. Scheler, R. Leyb, S. Sommer

University Hospital Wiirzburg, Germany

Purpose: We previously demonstrated the impact of Enoximone (Enox) on mitochondrial
respiratory chain function (RCF), membrane potential (A¥m), and mPTP-function.
Suspecting further impact of Enox on ATP-content, we analyzed mitochondrial ATP-
production combined with comprehensive analysis of A¥m-stability in rat hearts undergoing
ischemia reperfusion injury (IR).

Methods: Hearts were divided into four groups and subjected to 30 minutes of reperfusion
without (IR0/30) or with Enox application (Enox-IR0/30). Groups were mirrored with
40 minutes of stop-flow induced warm global ischemia (IR40/30; Enox-IR40/30).
Myocardial function was determined by left ventricular pressure (mean, max, dp/dt max)
and coronary flow. Interfibrillar/subsarcolemmal mitochondria IFM/SSM) were analyzed
regarding electron transport chain (ET'C) coupling to complex V, ATP-production
(chemiluminescence), ADP-challenged AWm repolarization (Fluorescence, Rho123), and
H+-leak (swelling assay).

Results: IR depressed myocardial function. As demonstrated earlier, IR reduced activities
of respiratory chain complexes with concomitant uncoupling from complex V (Resp. Q) of
SSM at complex I-V respiration (SSM: p = 0.07; IFM: p = 0.13). Regarding IR-dependent
1-V function, Enoximone promoted uncoupling (SSM: p = 0.045; IFM: p = 0.099).
Non-IR mitochondria demonstrated loss of coupling at complex I-V (SSM: p = 0.099;
IFM: p > 0.1), too. ADP-challenge after energizing mitochondria consumed A¥m;

Enox improved repolarization determined by Rhodamin123 demonstrated in SSM at I-V
respiration and IFM at I- and II-V respiration. Enox significantly reduced IFM/SSM H+-
leak. Consequently, Enox stabilized ATP-content/production, predominately during IR, in
SSM (II-V: p = 0.06) and IFM (I-V: p < 0.05,II-V: p = 0.06).

Conclusions: Enoximone stabilizes myocardial mitochondrial ATP-content due to limitation
of H+ leak in combination with improved respiratory chain activity. However, impaired
coupling of the respiratory chain to complex V after Enox is evident and needs further
investigation.
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Basic Science Research: Adult Cardiac — Continued

12:10pPm Room 30E

Cardioplegia and Cardiopulmonary Bypass Decrease Activation of Signal Transducer
and Activator of Transcription 3 Pathway in Diabetic Human Myocardial Tissue

A Wang, 8. Sakamuri, K. Owais, 1. Huang, A. Pal, J. Hubbard, K. R. Khabbaz, F. Mahmood,
R. Matyal

Beth Israel Deaconess Medical Center, Boston, MA
COMMERCIAL RELATIONSHIPS K. R. Khabbaz: Speakers Bureau/Honoraria, Medtronic, Inc

Purpose: Signal Transducer and Activator of Transcription 3 (STAT3) pathway has been
shown to be of critical importance for cardioprotection in animal studies. We assessed the
magnitude of activation of STAT3 and its effects on cell survival in the diabetic myocardium
undergoing cardioplegia and cardiopulmonary bypass (CP/CPB) in comparison with non-
diabetic.

Methods: Right atrial tissue was collected from type II diabetics with HbAlc >6.5 (25)
and non-diabetic (25) male patients undergoing non-valvular cardiac surgery before

and after CP/CPB. The tissue was evaluated for phosphorylation of STAT3, STATS,
pro-apoptotic markers, anti-apoptotic markers, and leptin with Western blotting and
immunohistochemistry. Serum was also collected before and after CP/CPB for microarray
analysis.

Results: No significant differences in demographics, comorbidities, or cross-clamp and bypass
times were observed between the two groups. Despite equal levels of STATS3 in both groups,
diabetics had significantly less phosphorylated STAT3 compared to non-diabetic patients

(p = 0.003) on Western blot and staining post-CP/CPB. Level of leptin,a pSTAT3
stimulator, was significantly increased in non-diabetics (p = 0.028) post-CP/CPB compared
to pre-CP/CPB value. Inflammatory marker NF-xp was significantly higher (p < 0.001)

in diabetics post-CP/CPB compared to pre-CP/CPB value. The levels of pro-survival

Bcl-2 and Mcl-1 were significantly decreased in diabetic patients (p = 0.015 and 0.003
simultaneously) while Caspase3, a pro-apoptotic marker, was significantly higher in diabetic
patients (p = 0.003). There was no difference in the levels of pSTATS in both groups. The
microarray data also showed significantly decreased levels of Bcl-2 in diabetic patients

(p = 0.042) and increased levels of pro-apoptotic pSTAT1 (p = 0.001) and caspase 9

(p = 0.001).

Conclusions: As compared to non-diabetics, reduced phosphorylation of STAT3 and
increased activation of pSTAT in diabetics possibly results in attenuation of cardioprotective
effects and increased apoptosis. The possibility of modulating STAT3 pathway to improve
outcomes in this patient population merits further investigation.
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Basic Science Research: Adult Cardiac — Continued

12:20 Pm Room 30E

Alcohol and the Heart: A Proteomics Analysis of Pericardium and Myocardium in a
Swine Model of Chronic Myocardial Ischemia
N.Y. Elmadbun’, A. Sadek?, A. Sabe', A. D. Lassaletta’, . W, Sellke’

1Beth Israel Deaconess Medical Center, Boston, MA, ? Cardiovascular Research Center, Warren
Alpert Medical School of Brown University, Providence, RI, *Brown Medical School/Rhode Island
Hospital, Providence

COMMERCIAL RELATIONSHIPS F. W. Sellke: Consultant/Advisory Board, The Medicines Company, CLS Behring

Purpose: Although epidemiologic studies have demonstrated that low to moderate

alcohol consumption is cardioprotective, the mechanism is not fully understood. Using
proteomic analysis, we sought to objectively investigate the effects of daily moderate alcohol
consumption in the pericardium and myocardium in a swine model of chronic myocardial
ischemia.

Methods: Fourteen male swine underwent placement of an ameroid constrictor to induce
chronic myocardial ischemia. Animals were supplemented with 90 mL of ethanol daily
(ETOH) or 80 g of sucrose of equal caloric value (SUC). After 7 weeks, the ischemic

myocardium and pericardium were harvested for proteomics analysis.

Results: Pericardial proteomics analysis yielded 397 proteins, of which 23 were unique to
SUC and 52 were unique to ETOH. Of the 322 common proteins, 71 were statistically
significant and 23 were characterized (p < 0.05). Alcohol supplementation increased proteins
related to chaperones, structural proteins, and decreased immune protease inhibitors in the
pericardium (Figure, p < 0.01). Myocardial proteomics analysis yielded 589 proteins, of which
32 were unique to SUC and 21 were unique to ETOH. Of the 523 common proteins, 85
were significant and 32 were characterized (p < 0.05). Alcohol supplementation decreased
cardiac remodeling proteins, cell death proteins, and motor proteins, and increased metabolic

proteins (Figure, p < 0.05).

Conclusions: The results suggest that daily moderate alcohol consumption affects numerous
pathways that contribute to cardioprotection, including cardiac remodeling, metabolism,
and cell death. Our findings reveal the biosignature of myocardial and pericardial protein
expression in the setting of chronic myocardial ischemia and daily moderate alcohol
consumption. This comprehensive protein expression profile may clarify the mechanisms by
which alcohol is cardioprotective and facilitate future biomarker research.
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11:30 Am - 12:30 Pm Room 29D
Basic Science Research: General Thoracic

Moderators: Andrew C. Chang, Ann Arbor, M1, and Michael J. Weyant, Aurora, CO

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 on each abstract.

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 29D

Using 3D Printing Technology as a Tool for Tracheal Tissue Engineering
T. Goldstein’, ]. Schwartz?, D. Grandé’, S. . Kwor?, L. Smith?, D. Zeltsman®

North Shore-LI] Health System, Manbasset, NY, > Feinstein Institute for Medical Research,
Manbhasset, NY, *North Shore-LI] Health System, Great Neck, NY, *North Shore-LI] Health
System, New Hyde Park, NY

REGULATORY DISCLOSURE This presentation will address 3D printed tissue that is not FDA approved.

Purpose: The fabrication of a tissue-engineered, 3D—printed, biodegradable tracheal
segment, containing the patient’s own cells, will be used as an avenue for complex tracheal
reconstruction. This proof of concept study seeks to address reconstructive techniques that
require donor tissues from secondary surgery sites.

Methods: A 3D-CAD template was created from human CT images. The 3D rendering
was modified to generate a printable scaffold containing a chondrocyte specific bio-ink. The
tracheal segments were printed on a modified MakerBot® Replicator® 2X Experimental
3D Printer in a biological safety cabinet out of polylactic acid (PLA) and the chondrocyte
specific bio-ink. Each segment contains ~10,000 cells per mm3 that were suspended in the
bio-ink prior to printing. The segments were incubated in a bio-incubator at 370C for 2,7,
14,21, and 28 days. The samples were analyzed for viable cell-numbers/proliferation assay,
histological staining, and mechanical testing.

Results: Thirty scaffolds were divided into three groups: two empty scaffolds, two non-
cellular controls, and two cell seeded segments. The bio-printed cells were tested for viability,
proliferation, and gene expression. The cells survived the printing process, were able to
continue dividing, and produced the extracellular matrix expected of tracheal chondrocytes.
There was no significant difference between the proliferation rates of the experimental group
compared to the controls grown in T150 cell culture flasks. The segments retained their
strength, contour, and rigidity/flexibility compared to the non-cellular controls. In addition,
quantities of extracellular matrix increased as time progressed. Histological staining with Fast
Green / Safranin O expressed formation of cartilage components within the segment.

Conclusions: The fabrication of a tissue-engineered, 3D—printed, biodegradable tracheal
segment can address an unmet clinical need in tracheal reconstruction. Although further
development is necessary for a viable clinical treatment, this proof-of-concept model
indicates that this technology is a feasible alternative to traditional treatments.
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11:45 am Room 29D

Triptolide Inhibits Lung Cancer Cell Migration, Invasion, and Metastasis
T Reno, Y. Li, J. Y. Kim, D. J. Raz

City of Hope National Medical Center, Duarte, CA
COMMERCIAL RELATIONSHIPS D.]. Raz: Consultant/Advisory Board, Cireca Theranostics, LLC

Purpose: Triptolide is an extract from Tripterygium wilfordii, which has been used in
traditional Chinese medicine to treat autoimmune disorders. Triptolide has anticancer
effects in vitro and has been reported to impair cancer cell migration through modulation of
chemokine expression. We studied whether triptolide inhibits lung cancer cell migration and
metastasis.

Methods: We tested the effects of triptolide on migration and invasion of H460 and A549
human lung cancer cells using Transwell filters coated with fibronectin and Matrigel,
respectively. Imaging was used to quantify migrated cells. Western blots were used to
compare expression of cell migration genes before and after 10 nM triptolide treatment.
Tail vein injections using H460 and A549 cells were performed in groups of five NSG mice,
which were treated with 1 mg/kg triptolide or vehicle by IP injection daily. The number of
lung and liver metastases was compared at 5 weeks. Means of groups were compared using a
t-test.

Results: Triptolide significantly decreased both the migration and invasion of human lung
cancer cells from approximately 10 cells to two cells per 20X field (p < 0.01). In H460

and A549 cells, we found that triptolide decreases Focal Adhesion Kinase (FAK) protein
expression. Downregulation of FAK caused a decrease in phosphorylated paxillin, which
leads to impairment of the migration machinery. Finally, triptolide treatment of mice injected
with human lung cancer cells significantly decreased metastatic colony formation in the lungs

and liver (p < 0.01) (Figure).

Conclusions: Triptolide significantly decreases lung cancer cell migration and invasion in vitro
and inhibits metastatic tumor formation in mice. Triptolide suppresses FAK, which causes
deregulation of the migration machinery. These results suggest that triptolide inhibits lung
cancer metastasis and should be investigated as a novel lung cancer therapy.
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Basic Science Research: General Thoracic — Continued

12:00 Pm Room 29D

Pulmonary Metastases Exhibit Epigenetic Clonality: Implications for Precision
Therapy

E. Reardon’, D. Straughar?, J. Hong’, M. Zhang’, M. Rac?, D. Schrump?

National Cancer Institute, Bethesda, MD, > National Institutes of Health, Bethesda, MD

Purpose: Development of efficacious therapies for cancer may be limited by intratumoral
epigenetic heterogeneity as a manifestation of therapeutic resistance and clonal evolution
during tumor dissemination. Limited information is available regarding epigenetic
landscapes of pulmonary metastases. This study sought to characterize epigenetic signatures
of pulmonary metastases and identify novel therapeutic targets.

Methods: RNA and DNA were extracted from 80 pulmonary metastases resected from 16
patients (seven with sarcomas, nine with epithelial malignancies). qRT-PCR techniques were
used to evaluate expression levels of cancer-testis genes (NY-ESO-1, BORIS, MAGE-3,
MAGE-9, MAGE-12, SSX-1, SSX-2), tumor suppressors (RASSF1A, p16, DKK1, DAPK,
p53), and epigenetic enzymes (DNMT1, DNMT3b, EZH2 and EED) aberrantly expressed
in malignancies. Pyrosequencing techniques were used to quantitate DNA methylation
levels in LINE1 and NBL2 repetitive elements, and confirm promoter methylation status of
differentially regulated genes. Results of these analyses were compared to a standardized pool
of RNA and DNA from normal human respiratory epithelia.

Results: Pulmonary metastases exhibited global DNA demethylation evidenced by
hypomethylation of LINE-1 and NBL2. Epigenetic signatures were remarkably consistent
among metastases from the same patient irrespective of time of resection (synchronous/
metachronous) or anatomic location. Although histology-specific gene alterations (ie,
activation of NY-ESO-1 in synovial sarcomas) were occasionally detected, significant inter-
patient variability was observed even among patients with similar histologies. EZH2 and/
or EED (core components of polycomb repressive complex-2 [PRC-2]) were upregulated in
the majority of metastases.

Conclusions: Pulmonary metastases exhibit patient-specific epigenetic clonality, which may
be exploited for precision therapies targeting aberrant cancer-testis or tumor suppressor gene
expression. PRC-2 may be a shared target for epigenetic therapy of pulmonary metastases.
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12:15pm Room 29D

Human Lung Fibroblast Inhibits Metastatic Lesion Formation in 4D Lung Cancer
Model Seeded With Human Lung Cancer Cell Line
8. Compean’, D. Mishra’, M. Thrall', X. Lir?, E. Massarell?, J. Kurie’, M. P. Kim’

' Houston Methodist Hospital Research Institute, TX, *The University of Texas, MD Anderson
Cancer Center, Houston > The Methodist Hospital - Weill Cornell Medical College, Houston, TX

COMMERCIAL RELATIONSHIPS M. P. Kim: Speakers Bureau/Honoraria, Ethicon, Inc; Other, Applied for a patent for
4D model

Purpose: We have shown that a 4D lung cancer model allows isolation of tumor cells at
different phases of tumor progression: primary tumor, circulating tumor cells, and metastatic
lesion formation. We plan to determine the impact of human fibroblasts in metastatic lesion
formation in a 4D lung cancer model.

Methods: Human fibroblasts were isolated from the primary tumor (cancer-associated
fibroblast, CAF) and the normal lung far away from the tumor (normal lung fibroblast,

LF) from a lobectomy specimen using fluorescence-activated cell sorting of patients. The

ex vivo 4D metastatic lung cancer model was seeded with the human lung cancer cell

line (H460) alone, with CAF, or with LF. We measured the primary tumor’s size and

the number of circulating tumor cells (CTC) during the study period. We performed
immunohistochemistry (IHC) on the primary tumor with the fibroblast marker a-SMA. We
counted the number of tumor cells per high-power field to analyze the metastatic lesion and
compared the groups using a student’s t-test.

Results: Primary tumor nodules formed in the lung of the 4D model with H460 alone, H460
with LE or H460 with CAF and the nodules grew over time. CT'C were present starting on
day 3 and they increased over time. Gross metastatic lesions were seen in all three conditions
on day 12 and day 15. The H&E showed no significant difference in the growth of the tumor
cells in the primary tumor among the three conditions. The IHC of the primary tumor
showed the presence of a-SMA positive cells for H460 with LF and H460 with CAF but

no positive cells with H460 alone. There were metastatic lesions seen on the H&E of the
lobectomy specimen for all three time points and all three conditions. H460 with LF had
significantly fewer metastatic lesions per high power field than H460 alone or H460 with
CAF for day 12 and day 15 (p < 0.002).

Conclusions: The normal human lung fibroblasts obtained from lobectomy specimens from
lung cancer patients formed significantly fewer metastatic lesions when grown in the 4D
model with the human lung cancer cell line than the lung cancer cell line alone or when
grown with the cancer-associated fibroblast. This model may be used to determine the role of
different components of the tumor’s microenvironment in metastatic lesion formation.
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11:30 am - 12:30 Pm Room 30AB
Congenital Session: Adult Congenital

Moderators: Andrew C. Fiore, St Louis, MO, and Brian E. Kogon, Atlanta, GA

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 on each abstract.

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 30AB
Anomalous Aortic Origin of the Coronary Artery With Inter-arterial Course: Selection
for Surgical Repair With Anatomic- and Function-Based Follow-Up

E. N. Feins, D. Defaria Yeh, A. Bhatt, B. Ghoshhajra, 1. Inglessis-Azuaje, R. Liberthson,

1" E. MacGillivray

Massachusetts General Hospital, Boston

Purpose: Anomalous aortic origin of the coronary artery (AAOCA) is a rare congenital
anomaly. Indications for surgery are debated, and repair techniques have evolved. We have
managed 269 adult patients with AAOCA over 40 years. Our multidisciplinary treatment
algorithm includes anatomic- and functional-based surveillance for selection of surgical
candidates. We reviewed the subset of adults who underwent surgical repair and analyzed
anatomic and functional outcomes.

Methods: We queried our heart center database to obtain the names of all patients with
AAOCA managed at our institution between 1974 and 2014. We performed a retrospective
chart review.

Results: Two hundred sixty-nine adult patients were managed for AAOCA. Fifty-one
patients underwent surgery. Twenty-two with associated coronary atherosclerosis were
excluded. Four were excluded due to incomplete follow-up. Twenty-five patients with a
“malignant” inter-arterial course of their anomalous coronary artery underwent surgical
repair. Mean age was 43.3 years + 15.3 years. Nineteen patients (76%) had right AAOCA.
Five (20%) had left AAOCA. One (4%) had anomalies of both coronary arteries. Repair
techniques included: 17 unroofings (68%), four reimplantations (16%), four coronary
artery bypass grafts (CABG) (16%). Median follow-up was 15 months (2 to 164 months).
There was no early or late mortality. Follow-up anatomic testing with CT angiography was
performed on 12 patients. All 12 had widely patent coronary arteries. Functional testing
was performed on 17 patients. Sixteen had no evidence of ischemia. One, who underwent
CABG, had reversible ischemia; angiogram revealed an atretic internal mammary arterial

graft.

Conclusions: We use a treatment algorithm to select which adults with AAOCA should
undergo surgical repair. Based on this, only a small subset of patients require surgery, and we
favor unroofing and reimplantation techniques. With this paradigm, outcomes are excellent,
as validated with anatomic- and functional-based testing.
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11:45 am Room 30AB

An Empirically Based Tool for Analyzing Mortality Associated With Adult Congenital
Heart Surgery

8. M. Fuller', ]. P Jacobs’, M. L. Jacobs’, S. K. Pasqual?’, J. Gaynor*, C. E. Mascio®, K. HilF,

X He, Y. Kim®

Children’s Hospital of Philadelphia/University of Pennsylvania School of Medicine, *Jobns Hopkins
All Childrens Heart Institute, St Petersburg, FL, *The Johns Hopkins School of Medicine, Baltimore,
MD, *The Children’s Hospital of Philadelphia, PA, *Duke Clinical Research Institute at Duke
Uniwversity, Durham, NG, *University of Pennsylvania, Philadelphia, " University of Michigan,
Ann Arbor

Purpose: Adjustment for differences in case-mix is critical to accurate outcomes analysis.
While empirically based tools for case-mix adjustment exist in pediatric/congenital heart
surgery, they are lacking for the rapidly expanding field of adult congenital heart surgery. We
developed such a tool for this population.

Methods: Mortality risk was estimated for 52 types of operative procedures or groups of
closely related procedures using data from 12,842 operations in The Society of Thoracic
Surgeons Congenital Heart Surgery Database (STS-CHSD) on adults 218 years of

age between January 2000 and June 2013. Procedure groups with n<30 were excluded.
Procedure-specific mortality risk estimates were calculated using a Bayesian model that
adjusted for small denominators. Each procedure or group of similar procedures was assigned
a numeric score ranging from 0.1 to 5.0 based on the estimated mortality risk (STS Adult
Congenital Heart Surgery Mortality Score).

Results: An increasing number of procedures on adult patients were reported to the
STS-CHSD from 2000 (n=85) to 2012 (n=1,961). Overall unadjusted mortality across
all procedures analyzed was 1.8%. The model-based estimate of mortality for procedures
or groups of closely related procedures was lowest for repair of atrial septal defect (0.2%)
and partial anomalous pulmonary venous return (0.4%) and highest for coronary artery
intervention (5.5%), Fontan procedures (6.0%), and Fontan revision (7.3%). Also accounting
for significantly high mortality were heart (7.2%) and lung (6.6%) transplant. When
compared to previously established pediatric/congenital mortality risk stratification, some
procedures common to both cohorts have widely disparate mortality risk (eg, adult mitral
valve replacement 3.6% vs all ages congenital 7.3%). The most prevalent adult congenital
procedures are listed in Table 1 together with their mortality scores.
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Conclusions: These derived mortality scores for adult congenital cardiac surgery are exclusively
based on adult congenital data, as pediatric risk scores cannot be accurately extrapolated to
adults. Risk models incorporating these unique measures for adult congenital heart surgery
may be used to compare mortality outcomes across institutions with differing case mixes.

Continued on next page
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Abstract continued from previous page

Table 1. Most commonly performed adult congenital heart surgeries

N Unadjusted Model- Based Mortality
Estimate Estimate Score
(95% Ci*1) (95% CI*2)

Pulmonary valve replacement 1605 | 0.4% (0.1%, 0.8%) | 0.4% (0.2%, 0.8%) 0.3
Pacemaker procedure 986 | 0.3% (0.1%, 0.9%) | 0.4% (0.1%, 0.9%) 0.2
Atrial septal defect repair 780 [ 0.0% (0.0%, 0.5%) | 0.2% (0.0%, 06%) 01
Atrial arrhythmia ablation 604 | 2.3% (1.3%, 3.9%) | 2.3% (1.3%, 3.6%) 1.5
Aortic valve replacement 481 1.6% (0.7%, 3.2%) | 1.7% (0.8%, 2.9%) 1.0
Pacemaker implantation 401 1.0% (0.3%, 2.5%) | 1.1% (0.4%, 2.2%) 0.7
Conduit reoperation 398 | 1.3% {D.4%, 2.9%) | 1.3% (0.5%, 2.6%) 0.8
Non-valve sparing aortic root EXR] 3.5% (1.8%, 6.1%) | 3.4% (1.8%, 5.5%) 22
replacement

PAPVC repair 325 | 0.0% (0.0%, 1.1%) | 0.4% (0.0%, 1.1%) 0.2
Aortic aneurysm repair 325 1.5% (0.5%, 3.6%) | 1.6% (0.6%, 3.1%) 1.0
Mitral valvuloplasty 313 | 0.6% (0.1%, 2.3%) | 0.8% (0.2%, 2.0%) 0.5

Cf* 1=Exact Binomial Confidence Interval for Unadjusted Estimate
12 =Bayesian Credible Interval for Model-Based Estimate
PAPVC = Partial Anomalous Pulmonary Venous Connection
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12:00 pm Room 30AB
Durability of Bioprostheses in Tricuspid Position in Patients With Congenital Heart
Disease

M. Burri, J. Hoerer, M. Vogt, J. Cleuziou, J. Kasnar-Samprec, R. Lange, C. Schreiber

German Heart Centre Munich
COMMERCIAL RELATIONSHIPS R. Lange: Consultant/Advisory Board, Medtronic, Inc

Purpose: The aim of the study was to determine valve function and need for reoperation in
patients with congenital heart disease (CHD) following tricuspid valve replacement (T'VR)
with a bioprosthesis.

Methods: Between 1990 and 2013, 54 patients with CHD underwent 68 TVR using a
bioprosthesis. Median age at operation was 29 years. Underlying pathology was Ebstein’s
anomaly in 34 (63%) patients. Implanted valves included 46 pericardial, 15 porcine, and
seven transcatheter pericardial valves. All available echocardiographic examinations (n=725)
were reviewed. Dysfunction was defined with > moderate regurgitation or a mean diastolic
gradient > 8 mm Hg. Freedom from death, reoperation, and prosthetic valve dysfunction
were estimated using the Kaplan-Meier method.

Results: Early mortality (30 day) was 6%. Estimated survival at 1 and 10 years was 85% and
79%, respectively. Freedom from prosthetic valve dysfunction at 1, 5, and 10 years was 86%,
58%, and 52%, respectively. Main reason for dysfunction was insufficiency (73%). A lower
indexed Effective Orifice Area was not a risk factor for valve dysfunction. 5-year freedom
from dysfunction was 54% for pericardial valves and 75% for porcine valves (p = 0.087).
Freedom from reoperation at the tricuspid valve at 1,5, and 10 years was 98%, 80%, and 66%,
respectively.

Conclusions: In patients with CHD undergoing TVR with a bioprosthesis, valve dysfunction
may occur only a few years after implantation. In our cohort, nearly half of the implanted
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Congenital Session: Adult Congenital — Continued

12:15pm Room 30AB
Patterns of Aortopathy and Valve Pathology Differ in Children and Young Adults With
Bicuspid Aortic Valve and Marfan’s Syndrome

M. Ruzmetov

Children’s Hospital of Illinois, Peoria

Purpose: Patients with bicuspid aortic valve (BAV) and patients with Marfan syndrome
(MFS) are both at increased risk for aortic dilation and dissection. The purpose of this study
is to compare patterns of aortopathy, aortic valve pathologies, and rates of aortic surgical
intervention in patients with either BAV or MFS.

Methods: We performed a retrospective review of all patients older than 10 years of age who
presented to our center with either BAV or MES from 1990 to 2014. Moderate or greater
aortic stenosis (AS) was defined as a valve gradient >3.5 m/s; aortic insufficiency (AI) was
quantified using standard criteria. Aortic diameter was measured at three levels, and Z-scores
were computed. Freedom from aortic root repair or replacement was determined using long-
rank calculations.

Results: Four hundred thirty-two patients were identified: BAV n=358, MFS n=74. Median
age was 17 years (10-40), with patients with BAV being younger (Table). Moderate or
greater AS and moderate or greater Al were observed most often in patients with BAV.
Conversely, dilation of the aortic root or ascending aorta was more common in patients with
MEFS. The two patient populations had different patterns of aortic dilatation. Patients with
MEFS had greater dilatation, as measured by Z-scores, of the sinus of Valsalva and sinotubular
junction while patients with BAV had greater enlargement of the ascending aorta (Figure).
Valve-sparing aortic root replacement (David, Yacoub) was performed in 12 patients (BAV,
n=7; MFS, n=5) and aortic root replacement (Bentall, Ross) was performed in 45 patients
(BAV, n=34; MFS, n=11). Freedom from surgical intervention on the aortic root at 30 years
of age was significantly better in the BAV group (BAV, 92% vs MFS, 80%; p = 0.003).

Conclusions: Patients with BAV and MFS have different patterns of aortopathy and aortic
valve pathology. Dilation of the ascending aorta and aortic valve pathology is more common
in patients with BAV while dilation of the aortic root is seen more frequently in patients with
MES. Our data may help inform disease-specific patient counseling and follow-up.

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



J MONDAY, JANUARY 26, 2015

Z Score

BAV Marfan
P val
{mean+SD) {mean+5D) ' \raﬂ

f330200 “;i’f;“g 19414 <0.001
Sinotubular ' I

| =0.001

21115 junction 32420 0,001 |

«—— 11414 Sifuie o 1—{ 28121 | <0.001
 Bowiterid] Valsalva |

| | BAV{(n=358) | MFS(n=74) | PValue
Age (years) 18+7.3 21:86 | <0.001
Gender (male/female) 65%/35% 54%/46% 0.11

AS 113 (32%) 0 <0.001
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Mean age at surgical repair on aortic root (yrs) 25411 2149 0.15
Freedom from intervention on aortic root 92% 80% 0.003
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11:30 Am - 12:30 Pm Room 30CD
Critical Care

Moderators: James M. Isbell, Charlottesville, VA, and Glenn J. R. Whitman, Baltimore, M[D
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 on each abstract.

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 30CD
Feasibility, Effectiveness, and Safety of Activated Recombinant Factor VIl Use for

Intractable Bleeding During Extracorporeal Life Support in Adults
H. A. Welp, A. Rukosujew, H. Deschka, M. Scherer, S. Martens

University Hospital Muenster, Germany
COMMERCIAL RELATIONSHIPS M. Scherer: Consultant/Advisory Board, Thoratec Corporation

Purpose: Some reports describe an “off-label” use of activated recombinant factor VII
(rFVIIa) to control excessive hemorrhage in cardiac surgery patients. Especially in patients
requiring extracorporeal membrane oxygenation (ECMO) support, concerns about the safety
of rFVIIa have been raised since circuit thromboses were described.

Methods: We retrospectively reviewed our database and identified all patients receiving
rFVIIa for life-threatening intractable bleeding while on ECMO support. The following
parameters were analyzed: demographic data, preexisting medical history, surgical parameters,
anticoagulation therapy before, during, and after ECMO therapy, surgical interventions
while on ECMO, length of stay on ICU, patient outcome, and incidence of thrombotic
complications.

Results: From June 2001 until July 2013, a total of 330 patients were treated with ECMO
in our ICU. In 10 of those, a successful rescue attempt to stop bleeding with rFVIIa was
conducted. In none of the patients who received rF'VIIa was an oxygenator thrombosis
detected. Furthermore, no thromboembolic events, such as cardiac thrombosis, peripheral
venous/arterial thrombosis, mesenterial ischemia, infarction of the liver, spleen, or kidney,
or pulmonary embolism were detected. Two patients suffered from a stroke, which cannot
uncritically be attributed to rFVIIa.

Conclusions: The use of rFVIIa to control excessive bleeding during ECMO support
appears effective to reduce blood loss and transfusion requirements. In accordance with our
results, concerns about clotting of the circuit and thromboembolic complications cannot be
supported.
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11:45 am Room 30CD

Rotational Thromboelastometry Decreases Blood Product Transfusion in High-Risk
Patients Undergoing Cardiac Surgery
K. Yount, L. T Yarboro, R. Thiele, R. K. Ghanta, I. L. Kron, G. Ailawadi, . A. Kern, C. L. Lau

University of Virginia Health System, Charlottesville

COMMERCIAL RELATIONSHIPS G. Ailawadi: Consultant/Advisory Board, Abbott, Edwards Lifesciences Corporation,
Mitralign; Speakers Bureau/Honoraria, St Jude Medical, Inc; J. A. Kern: Consultant/Advisory Board, SORIN GROUP;
Speakers Bureau/Honoraria, CorMatrix, Edwards Lifesciences Corporation

Purpose: Most transfusion algorithms rely on tests hampered by long turnaround times and
interference with heparin and protamine, and the additional value of thromboelastography
(TEG) to such algorithms has long been debated. Our objective was to assess a recently
introduced point-of-care coagulation test, rotational thromboelastometry (ROTEM®), in
patients undergoing cardiac surgery.

Methods: Between January 1 and July 1,2013, 213 patients undergoing cardiac surgery at

a single institution were prospectively screened to be at high-risk for bleeding and selected
for ROTEM® to guide transfusions. Screening criteria included anticoagulation, renal
failure, redo sternotomy, bleeding disorder, combined procedure, emergent procedure,

bypass time >120 minutes, circulatory arrest, or assist device implantation. This cohort was
then procedure-matched to the most recent 213 patients meeting high-risk criteria who
underwent cardiac surgery prior to the introduction of ROTEME® at our institution. The two
cohorts were compared on differences in transfusion patterns, transfusion-related costs, major
complications, and mortality.

Results: Although the proportion of patients receiving a transfusion with any blood product
was not significantly reduced with ROTEM® (p = 0.230), transfusion volumes were
significantly reduced (6.22 vs 4.96 units per patient, p = 0.046). There were no significant
differences in the proportion or volumes of intraoperative transfusion; however, postoperative
transfusions (< 24 hours following surgery) were significantly decreased with specific
reductions in postoperative red blood cell, plasma, and platelet transfusions (p < 0.001).
Transfusion-related costs were reduced by $484 per patient. Across all operation types, there
was a lower incidence of stroke (p = 0.028), but an increased incidence of renal failure (p =
0.049). There were no significant differences in hospital length of stay or operative mortality.
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Conclusions: Selective use of ROTEM® in high-risk patients undergoing cardiac surgery is
associated with decreased transfusions, an altered transfusion pattern, and reduced costs.
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Critical Care — Continued

12:00 pm Room 30CD
Race Is Associated With Mortality in Patients Undergoing Extracorporeal

Cardiac Support

T: Chan, J. Di Gennaro, R. Farris, M. Radman, D. McMullan

Seattle Children’s Hospital, Washington

Purpose: Previous studies have demonstrated an association between non-Caucasian race and
poor outcomes following cardiac surgery. This study aims to examine the association of race/
ethnicity in patients undergoing extracorporeal membrane oxygenation (ECMO) for cardiac
support using the Extracorporeal Life Support Organization (ELSO) registry.

Methods: All patients in the ELSO registry who received ECMO for cardiac support
between 1989 and 2012 were included and categorized as postoperative, myocarditis/
cardiomyopathy, structural heart disease without a procedure, other cardiac disease (including
pulmonary embolism and myocardial infarct), and no identifiable heart disease. Logistic
regression models examining race/ethnicity and hospital mortality, adjusting for diagnosis,
cannulation site, pre-ECMO acidosis, type of ECMO support, age group, and year, were

constructed.

Results: Of 14,951 patients utilizing cardiac ECMO, Caucasians composed the largest

racial group (48%), while Asian (11%), Black (10%), and Hispanic ethnicity (9%) composed
the other identifiable races/ethnicities. After adjusting for covariates, multivariate analysis
identified Black race (Odds Ratio [OR]: 1.25, 95% Confidence Interval [CI]: 1.11-1.42) and
Hispanic ethnicity (OR: 1.22; 95% CI: 1.07-1.40) as independent risk factors for mortality.
Black race (OR: 1.26,95% CI 1.08-1.47) and Hispanic ethnicity (OR: 1.36,95% CI: 1.16-
1.60) were associated with increased odds of experiencing a neurologic complication, the
complication type most strongly associated with mortality. However, Black race and Hispanic
ethnicity remained independently associated with hospital mortality, despite adjustment for
complications.

Conclusions: Black race and Hispanic ethnicity are independently associated with mortality in
patients who require cardiac ECMO. Racial variation in rates of neurological injury may be
an important determinant of increased mortality in Black and Hispanic patients.
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Table: Multivariate Logistic Regression Maodels for Hospital Maortality, Adjusting for Cannulation Site,
Type of ECMO, Age, Pre-ECMO Acidasis, Year

Characteristic Ddds Ratio | 95% Confidence Intendal
Pre-ECMO Model

Race/Ethnicity

Caucasian Reference

Hispanic 132 1.07-1.40
Asian 1.13 0.99-1.29
DOther 1.00 0.B4-1.20
Missing 122 099-1.49
Diagnostic Category

STAT 1-3 Reference

STATA 089 0.78-1.00
STATS 1.12 096131
Unknown Procedure 119 1.00-1.42
Muscle Disease 069 0.59-0.E1
Structural Heart Disease, Mo Procedures 099 0.84-1.17
Other Cardiac Disease 118 1.01-1 38
No Structural Heart Disease 1.02 0.B6-1.21

ECMO Complications Model

| Rawe/Ethnbcity

Caucasian Reference

Black 123 109-1.39

Hispanic 173 1.0E-1.39

Asian 083 0.79-1.01

Other 0.99 0LE3-1.17 =
Missing 135 116158 =
Complications E
Any Cardiac Complication 1.15 LO7-1.25 =
Any Hematologic Comiplication 124 115133 =
Any Infectious Complicathon 1.22 108138 E
Any Metabaolic Complication 129 1L1E-141 =
Any Neurologic Complication 307 2.76-3.40

Any Pulmonary Complication 156 135181

Any Renal Complication 198 163213

Hours on ECMO 1.00 1.00-1.00

*STAT: Sockety of Thorack: Surgeons-European Association for Cardio-Thoracie Surgery Mortality
Categories
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Critical Care — Continued

12:15pm Room 30CD
Long-Term Survival and Predictors of Mortality in Patients Needing Prolonged
Intensive Care Unit Stay Post-Cardiac Surgery

R. Manji’, B. Hicher?, R. Arora’, M. Moon®, D. Freed’, A. H. Menkis’

'LH. Asper Clinical Research Institute, Winnipeg, Canada, > Winnipeg Regional Health
Authority Canada, > St Boniface General Hospital, Winnipeg, Canada, *University of Alberta,
Edmonton, Canada

COMMERCIAL RELATIONSHIPS R. Arora: Research Grant, Manitoba Health Research Council (MHRC), Manitoba Medical
Service Foundation (MMSF), Research Salary Award (MHRC/MMSF), Pfizer Canada Inc, TECHVALUENET

Purpose: Long-term survival and predictors of mortality for patients needing prolonged
length of stay in the ICU (prLOSICU)—defined as staying 25 days post-cardiac surgery
(CS)—are not well defined.

Methods: Data of patients with prLOSICU from January 1,2000, to September 30, 2011,
were extracted from clinical and provincial databases. Cox proportional regression analysis
was done to determine predictors of mortality post-discharge home.

Results: There were 862 out of a total 9,711 CS patients (8.9%) who had prLOSICU and
790/862 patients (91.6%) survived to ICU discharge. The patients had many comorbidities
(including mental illness), were acutely ill (high-risk score), came from lower income quintile
neighborhoods within the province, and primarily had CABG or CABG + Valve procedures
done. Post-ICU hospital survival rate was 88.5%, and 1, 3, and 5 year post-discharge home
survival rates were 88.6%, 78.7%, and 72.6%, respectively. Cox proportional hazard regression
analysis revealed factors associated with mortality post-discharge home were (n=699):
preoperative cardiac arrest (OR=2.52,95% CI [1.53-4.16], p < 0.001), preoperative social
assistance requirement (OR=2.22, 95% CI [1.13-4.34], p = 0.021), preoperative infection
(OR=1.80,95% CI [1.18-2.76], = 0.007), diabetes mellitus (OR=1.49, 95% CI [1.12-1.99],
2 =0.006), chronic obstructive pulmonary disease (OR=1.47,95% CI [1.03-2.11], p = 0.036),
congestive heart failure (OR=1.41,95% CI [1.02-1.94], p = 0.036), and age (OR=1.02, 95%
CI [1.01-1.04], p = 0.005 for each year of age since surgery).

Conclusions: Following cardiac surgery, 8.9% of patients have prLOSICU with reasonable
long-term survival rates. Long-term mortality is related more to comorbidities, initial
presentation (eg, preoperative cardiac arrest), and socioeconomic status rather than having a
complex cardiac operation. This information may prove useful in determining goals of care in
“sick” cardiac surgery patients “struggling” in the ICU.
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11:30 Am - 12:30 Pm Ballroom 20D
General Thoracic Session: New Techniques

Moderators: Melanie A. Edwards, St Louis, MO, and K. Robert Shen, Rochester, MIN

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 on each abstract.

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 Ballroom 20D

Angiopoietin Il in Donor Lungs Is an Indicator of Graft Quality and Is Associated With
Primary Graft Dysfunction After Lung Transplantation
G. Singh’, J. Costa®, M. Biscotti IIT, J. Van Hassel" J. R. Sonett’, M. Bacchetta’

"New York Columbia Presbyterian, NY, ?Columbia University Medical Center, New York, NY

Purpose: Primary graft dysfunction (PGD) is associated with poor outcomes after lung
transplantation (L'Tx). Studies have shown high levels of Angiopoietin II (ANG II) in acute
lung injury and acute respiratory distress syndrome. Elevated levels in donor lung grafts could
be associated with poor graft quality and the development of PGD.

Methods: At the time of organ evaluation, bronchoalveolar lavage was performed following
general inspection of the tracheobronchial tree and installation of 20-30 mL of room
temperature normal saline. The recovered volume of fluid (15-20 mL) was placed on ice and
transported back to our institution. Upon arrival, the samples were then placed in storage at
-80°C until subsequent analyses. The BAL was thawed and centrifuged to remove alveolar
macrophages and any particulate matter. ANG II was measured using a commercially
available ELISA kit following the manufacturer’s instructions. The clinical parameters for 19
recipients were collected retrospectively.

Results: ANG II levels were markedly higher in 10 lungs that were rejected for
transplantation based on well-established criteria for evaluation of grafts. Of the 19 recipients
that were implanted, 10 were double lung implants and nine were single lung implants.

The mean age of these patients was 56.8 years + 3.09 years; nine were male and 10 were
female. The mean ischemic time for the double lung implants was first lung: 288.7 minutes

+ 22.7 minutes and second lung: 393.2 minutes + 27.9 minutes. The mean ischemic time for
single lung implants was 233.3 minutes + 16.7 minutes. ANG II levels were higher in the
grafts implanted into patients who developed postoperative PGD. Out of 19 recipients, six
developed PGD grade 2 and 3 at 24 hours and 72 hours. In this study, 17 out of 19 patients
survived to discharge, one patient is hospitalized, and one patient died.

Conclusions: Recipients may be at higher risk for developing PGD if they receive donor lungs
that have higher levels of ANG II. Further investigation is needed in the role of ANG II as a
biomarker of endothelial injury in donor lungs prior to LTx and in patients with PGD after
LTx.
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General Thoracic Session: New Techniques — Continued

11:45 am Ballroom 20D
Ex Vivo Evaluation of the Effectiveness of Pulmonary Artery Sealing Using the
HARMONIC ACE®+ Shears (HS) for Video-Assisted Thoracoscopic Surgical (VATS)
Lobectomy

M. A. Liberman’, M. Khereba', B. S. Nasir', E. Goudie', A. Danind’, J. Giof’, N. Nizard’,

R. Hadjeres’, V. Thiffault', N. Farreng', P. Ferraro'

'CHUM Endoscopic Tracheobronchial and Oesophageal Center (CETOC), University of
Montreal, Canada, *University of Montreal, Canada

COMMERCIAL RELATIONSHIPS M. A. Liberman: Research Grant, Ethicon Endo-Surgery, Inc

REGULATORY DISCLOSURE ‘This presentation describes the off-label use of the Ethicon Harmonic Ace+, which is not indicated
for sealing vessels greater than 5 mm in diameter.

Purpose: The standard technique for pulmonary arterial (PA) branch sealing in VAT'S
lobectomy consists of vascular endostaplers. We aimed to evaluate the immediate efficacy of
an ultrasonic energy vessel sealing device for sealing PA branches and compare it to the gold
standard (endostapler) in an ex vivo pulmonary artery sealing model.

Methods: Prospective cohort study. Patients undergoing anatomical lung resection or lung
transplantation were recruited. Immediately following anatomical lung resection, PA vessel
sealing was achieved using either the HARMONIC ACE®+ Shears (ACE) sealing device
or a vascular endostapler (VES) in a 3:1 ratio based on vessel diameter. The vessel was slowly
pressurized and the bursting pressure (BP) was recorded. The unburst side of each sealed
vessel was examined histologically by electron microscopy and was tested for collagen:elastin
ratio.

Results: One hundred thirty-seven PA branches were sealed in specimens from 44 patients.
There were 90 vessels sealed with ACE and 47 sealed with VES. The mean PA branch
diameter was 6.0 mm (range: 1.7 mm — 24.0 mm, SD=3.1). The mean BP in the ACE group
was 333.0 mm Hg (84.0 mm Hg — 1415.1 mm Hg, SD=231.4). The mean BP in the VES
group was 114.2 mm Hg (0 mm Hg — 840.0 mm Hg, SD=124.7) (p < 0.001). There were no
complete sealing failures in the ACE group. Electron microscopy of ACE sealed PA vessels
demonstrated adventitial sealing with partial preservation of the collagen bundles (Figure
1A) and media with a sealed matrix of melted collagen (Figure 1B).

Conclusions: PA branches sealed using the HARMONIC ACE®+ in a simulated ex vivo
model were able to sustain high intraluminal pressures. ACE sealed vessels burst at mean
bursting pressures equal to or greater than endostapled vessels. Further research is needed to
determine the in vivo and long-term safety of PA branch ultrasonic energy sealing.
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__ Table 1 - Mean Burst Pressure by Size of Vessel
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e
Vessel Diameter | Number of | Mean (SD) Burst | Mean +(SD) Burst | p-value
(mm) Vessels Pressure (mmHg) | Pressure (mmHg)

- ACE - VES

11-2.0 2 205.0 198.2 -
21-3.0 12 474.8 (240.3) 246.9 (396.4) 0.342
31-4.0 13 291.0 (136.4) 139.5 (75.9) 0.019
41-5.0 20 303.4 (195.8) 120.0 (87.6) 0.002
51-6.0 21 2886 (313.4) 64.0(30.4) 0.012
6.1-7.0 19 407.0 (278.0) 96.0(32.1) 0.001
7.1-80 9 268.1 (89.6) 97.9(7.4) 0.002
8.1-9.0 7 260.5 (75.0) 108.3 (75.5) 0.051

>9.0 18 2783 (220.1) 88.6 (56.4) 0.273

SD = Standard Deviation, ACE = HARMONIC ACE®+ Shears, VES = Vascular Endostapler,
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General Thoracic Session: New Techniques — Continued

12:00 Pm Ballroom 20D
Initial Experience and Outcome With Peroral Endoscopic Myotomy (POEM) by a
Thoracic Surgeon

S. G. Worrelll, E. Alicuben?, S. DeMeester’

!University of Southern California, Los Angeles, *Keck School of Medicine of USC, Los Angeles, CA

Purpose: Peroral endoscopic myotomy (POEM) is a new option in the treatment of achalasia.
Our objective was to assess our initial experience and outcomes with POEM.

Methods: A retrospective chart review was performed of all patients who underwent
POEM. The procedure was performed using the ERBE hybrid knife. Patients were assessed

postoperatively with endoscopy and timed barium swallow.

Results: Since October 2012, 25 patients underwent POEM—12 male and 13 female
(Table). The median age was 53 years (range 25-83). Prior endoscopic therapy (Botox or
balloon dilatation) had been performed prior to POEM in 12 patients (48%). One patient
had a previous laparoscopic myotomy. Follow-up was available for 14 patients at a median of
20 weeks. Heartburn symptoms were present in six patients and were relieved with proton
pump inhibitor medication. Dysphagia was improved or resolved in all patients.

Conclusions: POEM provides excellent relief of dysphagia for all manometric types of
achalasia and after failed prior procedures. POEM is associated with a short hospital stay
and few complications. Minor erosive esophagitis is common on follow-up endoscopy and
resolves with acid suppression therapy. Long-term follow-up will be important to confirm
the role of POEM in patients with achalasia.
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12:15pm Ballroom 20D

Clinical Utility of Endobronchial Ultrasound-Guided Transbronchial Needle Aspiration
(EBUS-TBNA) for the Evaluation of Mediastinal Lymphadenopathy Concerning for
Lymphoma

K. §. Nason, M. J. Schuchert, |. D. Luketich, N. A. Christie, L. Pantanowitz, A. Karunamurthy,

8. Monaco

Uniwversity of Pittsburgh Medical Center, PA
COMMERCIAL RELATIONSHIPS J. D. Luketich: Research Grant, Accuray Incorporated; Ownership Interest, Intuitive Surgical,

Inc; Express Scripts, Inc

Purpose: Endobronchial ultrasound-guided transbronchial needle aspiration (EBUS-
TBNA) is increasingly used as the initial diagnostic modality to evaluate mediastinal
lymphadenopathy. While the role for EBUS-TBNA for metastatic carcinoma is well
described, the utility of EBUS-TBNA in lymphomas is not as well defined. Our aim was
to study the utility of EBUS-TBNA in the diagnosis and management of mediastinal
lymphadenopathy concerning for lymphoproliferative disorders.

Methods: We reviewed all EBUS-TBNAs procured at our institution over a 6-year period
(n=462 patients with 766 specimens; 2007 to 2013). Cases were reviewed for the indication
for the procedure, cytological diagnosis, histological follow-up, and available ancillary studies.
Intraoperative rapid onsite evaluation was performed for all cases.

Results: Of the 766 specimens from 462 patients, 102 (22%) underwent mediastinal tissue
sampling to evaluate mediastinal lymphadenopathy without a history of lung cancer,

and the final diagnoses are listed in Table 1 for these cases. Of the 17 cases where a final
diagnosis of lymphoma was confirmed by histology and/or ancillary studies (11 Non-
Hodgkin lymphomas, five Hodgkin lymphoma, and one posttransplant lymphoproliferative
disorder), EBUS-TBNA was diagnostic in 10 cases (58%) and indeterminate in three (18%),
unsatisfactory in three (18%), and negative in one (false-negative rate=6%). Histological
follow-up was available in eight cases (47%). When rapid onsite evaluation deemed the
specimen adequate for diagnosis, sensitivity for lymphoma was 91%.

Conclusions: EBUS-TBNA has high sensitivity and a low false-negative rate for
lymphoproliferative disorders when specimens are adequate for analysis and provides
alternative diagnoses in most cases, thus reducing the need for mediastinoscopy.
Ideally, EBUS-TBNA is performed in the operating room, facilitating conversion to
mediastinoscopy when needed based on onsite cytopathologic evaluation.
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Table 1: Follow-up of EBUS-TBNA cases performed for mediastinal lymphadenopathy without
definitive lung mass or history of lung cancer
| B LT
Total cases 462 (100%)
EBUS-TBNA for mediastinal lymphadenopathy 102 (22%)
Final Diagnosis Negative or NonDx 40 (39%)
Granulomatous inflammation 19 (19%)
Lymphoma 17 (17%)
Non-small cell carcinoma 17 (17%)
Small cell carcinoma 9 (9%)
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11:30 am - 12:30 Pm Room 32AB
@ STS/CATS/CSCS: Current and Future Workforce Issues in Cardiothoracic Surgery—

Staff and Resident Perspectives From Canada and the US

The objective of this session, offered by ST'S, the Canadian Association of Thoracic Surgeons,

and the Canadian Society of Cardiac Surgeons, is to discuss workforce issues pertinent

to Canadian and American cardiothoracic (CT) surgeons. Experiences and differences in

training and certification of CT surgeons in North America will also be reviewed. Leaders in

workforce planning research, as well as resident leaders, will provide in-depth perspectives on

issues that may impact future workforce planning.

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

* Discuss current issues affecting CT surgery workforce planning in North America

* Describe the difference in training between Canadian and American CT training
programs

* Review future issues affecting CT surgery workforce planning in North America

* Recognize models for predicting whether there will be sufficient jobs in North America
for CT trainees in the future

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 professionalism and patient care and
procedural skills. 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 John S. Tkonomidis, Charleston, SC
11:30 Am Introduction

11:35 Am General Thoracic Surgery in Canada: Staff Perspective
Sean C. Grondin, Calgary, Canada

11:45 Am General Thoracic Surgery in Canada: Resident Perspective
Janet P Edwards, Calgary, Canada

11:50 Am Cardiac Surgery in Canada: Staff Perspective
Christopher M. Feindel, Toronto, Canada

12:00 pm Cardiac Surgery in Canada: Resident Perspective
Maral Ouzounian, Halifax, Canada

12:05 pm CT Surgery in the United States: Staff Perspective
Richard J. Shemin, Los Angeles, CA

12:15pm CT Surgery in the United States: Resident Perspective
David D. Odell, Pittsburgh, PA

12:20 pm Panel Discussion
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12:30pm - 1:15pPm

BREAK—Visit Exhibits and Scientific Posters
Complimentary coffee available in Exhibit Hall
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1:15pm-5:15pm Room 33ABC

@ AccesTs
'This session, presented by STS and the American College of Cardiology, will concentrate on
a 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, this year’s session will concentrate on the multidisciplinary
approach to coronary artery disease (CAD), mitral regurgitation (MR), and atrial fibrillation.
Course components include invited technical videos featuring procedural expertise in these
disease processes, a critical review of the literature, and an invited lecture regarding research
from the STS/ACC TVT Registry™, as well as original scientific abstracts. This session also
will utilize patient presentations describing difficult clinical scenarios, followed by an invited
commentary.

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

* Discuss the controversies surrounding the management of CAD

* Review and describe the indications and contraindications for the treatment of
ischemic MR

* 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 in those patients with specific case
scenarios who are evaluated for coronary artery bypass grafting, MR, and atrial
fibrillation

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 on each abstract.

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 American College of Cardiology.

Moderators: Hersh S. Maniar, St Louis, MO, Patrick T. O’Gara, Boston, MA, Richard W,
Smalling, Houston, TX, and Vinod H. Thourani, Atlanta, GA
COMMERCIAL RELATIONSHIPS R.W. Smalling: Research Grant, Abbott Vascular; V. H. Thourani: Research Grant, Edwards

Lifesciences Corporation, Medtronic, Inc, SORIN GROUP; Consultant/Advisory Board, Boston Scientific, St Jude Medical,
Inc; Ownership Interest, Apica Cardiovascular

1:15pm Introduction
Patrick T O’Gara, Boston, MA, and Vinod H. Thourani, Atlanta, GA

COMMERCIAL RELATIONSHIPS V. H. Thourani: Research Grant, Edwards Lifesciences Corporation,
Medtronic, Inc, SORIN GROUP; Consultant/Advisory Board, Boston Scientific, St Jude Medical, Inc;
Ownership Interest, Apica Cardiovascular

Multidisciplinary Management of Coronary Artery Disease (CAD)

1:17 pm Current Status of Percutaneous CAD Treatment: What to Expect in the
Next 5 Years
Patrick T O’Gara, Boston, MA
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Technical Video for Multiple Arterial Coronary Bypass Grafting (CABG)
Surgery
Joseph E. Sabik 111, Cleveland, OH

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

Putting Together the Long-Term Results of the Randomized SYNTAX
Trial

Michael J. Mack, Dallas, TX

COMMERCIAL RELATIONSHIPS M. J. Mack: Nonremunerative Position of Influence, Abbott Vascular,

Edwards Lifesciences Corporation
Discussion

Putting Together the Results of Large National Registry Databases
Comparing Percutaneous Coronary Intervention (PCl) and CABG
Surgery

TBA

Case Presentation of CAD and Poor Ejection Fraction
Jeffrey 8. Miller, Atlanta, GA

Optimal Evaluation and Intervention for Patients With CAD and Low
Ejection Fraction
Dawid R. Holmes Jr, Rochester, MIN

Discussion
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ACC @ STS — Continued

2:15pm Room 33ABC
Comparison of Hybrid Coronary Revascularization vs Coronary Artery Bypass
Grafting With Bilateral or Single Internal Mammary Artery Use

J. Rosenblum’, R. Harskamp?, N. Hoedemaker’, H. Liberman’, R. de Winter’, T A. Vassiliades’,
J. Puskas®, M. E. Halkos

'Emory University, Atlanta, GA, *Duke University, Durbam, NG, *Academic Medical Center,
Amsterdam, The Netherlands, *Mount Sinai Beth Israel, New York, NY, °Medtronic, Inc,
Mounds View, MIN

COMMERCIAL RELATIONSHIPS M. E. Halkos: Consultant/Advisory Board, Intuitive Surgical, Inc, Medtronic, Inc;
T. A. Vassiliades: Employment, Medtronic, Inc

Purpose: Hybrid coronary revascularization (HCR) combines a minimally invasive left
internal mammary artery to left anterior descending artery (LIMA-LAD) bypass with
percutancous intervention of non-LAD vessels. The purpose of this study was to compare
short- and long-term outcomes of HCR to conventional CABG using either single (SIMA)
or bilateral internal mammary artery grafting (BIMA) for patients with multivessel coronary
disease.

Methods: From October 2003 to September 2013, 303 consecutive patients who underwent
HCR were compared to 8,411 patients who underwent CABG with either SIMA (7,542,
86% of total) or BIMA (869, 10%) at a US academic center. The primary outcome was

a composite of 30-day death, myocardial infarction, and stroke (MACCE). Secondary
outcomes included 5-year all-cause mortality, in-hospital complications, and recovery
parameters. Logistic regression and Cox-regression models were used to determine short-
and long-term outcomes, respectively.

Results: Compared to BIMA and HCR, patients undergoing SIMA had a higher STS
predicted risk of mortality score (SIMA=1.1%, BIMA=0.7%, HCR=0.9%, p < 0.001).
Thirty-day MACCE events were equivalent in all three groups (HCR=9, 3.0%; BIMA=19,
2.2%; SIMA=256, 3.4%), whereas in-hospital complications were significantly higher

in SIMA and BIMA groups compared to HCR, adjusted for STS morbidity score

(Table). A significantly higher percentage of HCR patients had length of stay less than

5 days, compared to BIMA and SIMA patients (HCR=159, 52.5%; BIMA=370, 42.6%;
SIMA=2,655,35.2%, p < 0.05) when adjusted for ST predicted risk of prolonged length of
stay score. Cox-proportional modeling showed no difference between HCR and SIMA for
all-cause mortality at 5 years (HR=0.87, p = 0.57). BIMA patients had a trend toward lower
probability of mortality compared to HCR (HR=1.46, p = 0.15) (Figure).

Conclusions: HCR is a safe minimally invasive alternative to traditional CABG and has an
equivalent mortality and morbidity profile. Long-term outcomes may be improved with
BIMA compared to HCR or CABG with SIMA, but only a randomized trial could address
this possibility.
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A KAFLAN-MEIER CURVE FOR ALL-CAUSE MOATALITY B COX PROPORTIAL HAZARD REGRESSION CURVES

HCR versus SIMA: Hazard ratio= 0.87 (0.57-1.33}, p=0.57
HCR versus BIMA: Hazard ratio= 1.46 (0.87-2.46), p=0.15
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Table: Shori-term outcomes and recovery parameters

HCR vs BIMA HCR vs SIMA
OR. (95% CI) P-value | OR (95% CI) | P-value
MACCE (30 days), % 1.21(0.33-2.75) | (.65 0.98 (0.50-1.93) | 0.96
All-cause mortality 1.75 (0.44-6.93) | 043 1.06 (0.39-2.92) | 0.90
Myocardial infarction 0.79 (0.17-3.76) | 0.77 0,97 (0.24-4.02) | 0.97
Permanent stroke 1.39(0.34-5.61) | 0.65 0.62 (0.20-1.98) | 0.42
Tn-hospital complications, % 0.42(0.26-0.67) | <0.001 | 0.53 (0.34-0.80) | 0.003
Renal failure 0.53(0.18-1.59) | 0.26 | 0.54 (0.22-1.32) | 0.18
Prolonged ventilation (>24h) 034 (0190613 | <0001 | 0.42 (0.25-0.71) [ 0.001
Reoperation 1.35 (0.66-2.76) 041 0,93 {0.51-1.68) [ 080
Bleeding events
CABG-related bleeding 107 {0.60-1.913 | 0.82 0.73 (0.46-1.16) | 0.18
Need for =5 units blood 0.77(0.36-1.67) | 0.51 0.53 (0.29-0.97) | 0.038
Recovery paramelers
Post-op Length of Stay = 5 days | 196 (1.47-2.600 | <0.001 | 1.85 (L.44-2.38) | <0.001
Post-op Length of Stay > 10 days | 0.53 (0.22-1.24) | (.14 0.47 (0.22-1.01) | 0,052
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Mitral Regurgitation (MR)

2:30Pm

2:38pPm

2:43 Pm

2:51pPm

2:59pPm

3:04 Pm

3:09 Pm

3:17 Pm

3:22pPm

3:30Pm

3:38pPm

Therapy for Functional MR Guidelines: Appropriate Evaluation and
Who We Should Be Treating

Robert O. Bonow, Chicago, IL
REGULATORY DISCLOSURE 'This presentation will discuss the off-label use of Abbott’s MitraClip for

management of secondary (functional) mitral regurgitation.
Discussion

Technical Video for the Treatment of Severe Ischemic MR
Steven F. Bolling, Ann Arbor, MI

Decision Making for Repair vs Replacement in Severe Ischemic MR:
Update From the NIH CTSN Severe IMR Trial

Michael A. Acker, Philadelphia, PA

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

HeartWare International Inc
Discussion

Case Presentation of Moderate Ischemic MR With Concomitant CAD
Jacob DeL.aRosa, Pocatello, ID

Current Management of Moderate Ischemic MR: Update From the NIH
CTSN Moderate IMR Trial
Vinod H. Thourani, Atlanta, GA

COMMERCIAL RELATIONSHIPS V. H. Thourani: Research Grant, Edwards Lifesciences Corporation,
Medtronic, Inc, SORIN GROUP; Consultant/Advisory Board, Boston Scientific, St Jude Medical, Inc;
Ownership Interest, Apica Cardiovascular

Discussion

The Optimal Patient for the Percutaneous MitraClip Technique for
Degenerative MR

Saibal Kar, Los Angeles, CA
COMMERCIAL RELATIONSHIPS S. Kar: Research Grant, Abbott Vascular; Consultant/Advisory Board,
Abbott Vascular

The Percutaneous MitraClip Technique for Functional MR: Update
From the European Registries and the COAPT Trial
Francesco Maisano, Milan, Italy

COMMERCIAL RELATIONSHIPS F. Maisano: Research Grant, Abbott Vascular, Valtech Cardio Ltd
REGULATORY DISCLOSURE 'This presentation will discuss the off-label use of the Abbott Vascular
MitraClip for FMR patients.

Discussion
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3:43 rm Room 33ABC

Determinants of Late Outcomes in Women Undergoing Repair of Myxomatous
Degeneration
V. Chan, E. Elmistekawy, M. Ruel, ! G. Mesana

University of Ottawa Heart Institute, Canada
COMMERCIAL RELATIONSHIPS M. Ruel: Research Grant, Medtronic, Inc

Purpose: Studies have consistently shown that women have worse perioperative outcomes
following cardiac surgery compared to men. Few data are available that explain these
divergent gender outcomes, especially in patients undergoing mitral surgery. This study was
conducted to determine if women with degenerative mitral valve disease present to surgery
with more advanced disease than men and if these differences influence long-term clinical
outcomes.

Methods: Seven hundred forty-three patients underwent repair of mitral regurgitation
(MR) due to myxomatous degeneration between 2001 and 2014. Of these, 325 (44%) were
female, and concomitant coronary bypass grafting was performed in 103 (14%). Mean
clinical follow-up was 2.8 years and extended to 11.1 years. A total of 1,729 postoperative
echocardiograms were available for these 743 patients at a mean of 2.9 years following
surgery.

Results: Perioperative mortality was 0.1%. Preoperatively, women had a larger indexed left
atrial diameter (27.4 = 5.7 mm/m2 vs 25.3 + 4.8 mm/m2, p < 0.001), larger indexed left
ventricle end-systolic dimension (20.5 + 5.5 mm/m2 vs 19.5 + 4.9 mm/m2, p = 0.01), and
higher right ventricular systolic pressure (44.4 + 14.4 mm Hg vs 41.7 + 13.3 mm Hg,

2 =0.03) compared to men. Five-year survival and freedom from recurrent MR 22+ was
88.7% = 1.8% and 90.7% * 1.6%, respectively. Although gender was not associated with
survival (hazard ratio 1.6 + 0.5, p = 0.2), women were more likely to develop recurrent MR
22+ at follow-up compared to men (hazard ratio 1.9 + 0.5, p = 0.01).

Conclusions: In this large series, female patients with degenerative mitral valve disease
presented with echocardiographic markers suggestive of more advanced disease at the time
of surgery. Although there was no difference in early or late survival between groups, female
patients were more likely to develop recurrent MR 22+ over the course of follow-up. Earlier
surgical referral of female patients may therefore be advised.
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3:58 pm Break

Management of Atrial Fibrillation
4:14pm Technique for Biatrial Cox-MAZE IV
Vinay Badhwar, Pittsburgh, PA

4:22pm Guidelines for Medical or Surgical Management of Atrial Fibrillation:
Who, When, and Techniques Used
Patrick T O’Gara, Boston, MA

4:30 Pm Discussion
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ACC @ STS — Continued

4:35pPm Room 33ABC

Detection of Atrial Fibrillation Following Surgical Ablation: Conventional vs
Continuous Monitoring

R. J. Damiano’, C. Lawrance!, L. Saint', M. Henn!, L. Sinn’, J. Krusé®, M. Gleva’,
H.§. Maniar’, R M. McCarthy’, R. Lee

! Barnes Jewish Hospital/Washington University, St Louis, MO, *Northwestern Memorial Hospital,
Chicago, IL, * Washington University School of Medicine, St Louis, MO, *St Louis University, MO
COMMERCIAL RELATIONSHIPS R.]. Damiano: Consultant/Advisory Board, AtriCure, Inc; Speakers Bureau/Honoraria,

Edwards Lifesciences Corporation; M. Gleva: Research Grant, BIOTRONIK, Medtronic, Inc, St Jude Medical, Inc; Speakers
Bureau/Honoraria, BIOTRONIK

Purpose: Current guidelines recommend 24-hour Holter monitoring at 6-month intervals
to evaluate the recurrence of atrial fibrillation (AF) following surgical ablation. In this
prospective multicenter study, conventional intermittent methods of AF monitoring were
compared to continuous monitoring using an implantable loop recorder (ILR).

Methods: From August 2011 to August 2013, 47 patients receiving surgical treatment for AF
at two institutions had an ILR placed at the time of surgery. Each atrial tachyarrhythmia
(ATA) of 2 or more minutes was saved. Patients transmitted ILR recordings bimonthly or at
any symptomatic event. Up to 27 minutes of data were stored before files were overwritten.
Patients also received ECG and Holter monitoring at 3, 6, and 12 months. ILR compliance
was defined as any transmission between 0-3 months, 3-6 months, or 6-12 months. Freedom
from AF was calculated for each detection method and compared.

Results: ILR compliance at 3, 6, and 12-month time points was 91% (41/45), 93% (42/45),
and 91% (31/34) compared to a 12-month ECG and Holter compliance of 84% (26/31)
and 74% (23/31) respectively. ILR devices reported a total of 20,538 ATAs. Of these, 2,128
episodes (10%) were available for review and 949 (45%) were confirmed as AF. Reported
freedom from AF was lowest among the ILR group (Figure). Symptomatic events were
triggered in 32% (15/47) of patients, consisting of 138 episodes. However, only 16% (22/138)
were confirmed as AF. In patients whose AF was detected by ILR monitoring, the mean
calculated AF burden at 12 months was 0.61% (range 0.37%-0.85%). The longest episode of
recorded AF in this subgroup was 24 minutes.

Conclusions: ILRs increased compliance and detected more episodes of AF when compared
to Holter or ECG. However, the high rate of false positives and limited number of events
available for review present barriers to broad implementation for this form of monitoring.
Interestingly, very few symptomatic events were actually AF upon review.

Freedom from AF by Device
* Ed
2%

4%

EERREREER 2R

6
Time {months)

mECG mHolter miLR
*p <0.05 when compared to ILR group at same time point
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Clinical Case Scenarios: My Worst Recent Scenario and What | Would Have Done
Differently
4:50 pm Two Cases | Wish | Had Sent to Surgery

E. Murat Tuzcu, Cleveland, OH

5:03 pm Two Cases | Wish | Had Sent for a Percutaneous Procedure
Gorav Ailawadi, Charlottesville, VA

COMMERCIAL RELATIONSHIPS G. Ailawadi: Consultant/Advisory Board, Abbott, Edwards Lifesciences
Corporation, Mitralign; Speakers Bureau/Honoraria, St Jude Medical, Inc

5:11pm Discussion
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1:15pm - 5:15pm Room 29AB

© Evidence and Quality Reshaping Practice

@ The STS National Database has been a valuable tool for outcomes assessment in
cardiothoracic surgery since 1989. The Database continues evolving to meet the changing
needs of physicians in a complex health care delivery system. This program will address new
science and evidence that impacts clinical cardiac and thoracic surgery, data-driven public
reporting, quality measurement, and clinical practice guideline development. In addition, this
important program will describe ways in which the robust data from the Database can be
used to implement quality improvement initiatives and drive reimbursement.

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

* Discuss implications and strategies for physician-level reporting

* 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

* Create a plan to establish a regional quality improvement collaborative

* Describe how STS utilizes data from its National Database to support thoracic surgery
relative value recommendations to CMS

* Identify the evidence recommendations in current and future clinical practice
guidelines, such as “Arterial Conduits for Coronary Artery Bypass Grafting” and “The
Role of Multimodality Treatment for Cancer of the Esophagus and Gastroesophageal
Junction”

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 on each abstract.

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
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1:20 Pm Room 29AB

The STS Composite Performance Measure for Surgeons: A Report of the STS Quality
Measurement Taskforce

D. M. Shabian®, X. He', 8. O'Brien’, R A. Kurlansky’, V. Badhwar’, J. C. Cleveland Ji*,

F L. Fazzalar?, G. Filardo’, A. P Furnary’, M. . Maged', J. 8. Rankin’, K. F. Welke",

J. P Jacobs”

Duke Clinical Research Institute, Durbham, NC, °Florida Heart Research Institute, Miami,
SUniwversity of Pittsburgh, PA, *University of Colorado, Aurora, > University of Michigan Medical
School, Rochester, *Institute for Health Care Research and Improvement, Dallas, TX, ”Starr-Wood
Cardiac Group of Portland, PC, OR, *HCA North Texas Division, Dallas, *Vanderbilt University,
Nashville, TN, "°Children’s Hospital of Illinois, Peoria, ' Johns Hopkins All Children’s Heart
Institute, St Petersburg, FL, Massachusetts General Hospital, Boston

COMMERCIAL RELATIONSHIPS ' A. P. Furnary: Consultant/Advisory Board, Edwards Lifesciences Corporation, Glumetrics

Inc, GlySure, OptiScan; Speakers Bureau/Honoraria, Edwards Lifesciences Corporation; J. S. Rankin: Ownership Interest,
BioStable Science and Engineering, Inc

Purpose: Because of sample size concerns and the team nature of cardiac surgery, STS
currently analyzes performance only at the hospital or practice level. In response to increasing
national interest in physician-level performance, STS has now developed a valid, reliable
composite metric for surgeons.

Methods: The development cohort included 2,607 STS National Database participating
surgeons who performed isolated CABG (n=441,669), isolated AVR (n=82,651) and

AVR + CABG procedures (n=54,224) between July 1,2010, and June 30, 2013. An overall
composite measure was developed for these three procedures using four domains:

(1) risk-adjusted mortality; (2) risk-adjusted major morbidity (stroke, renal failure,
reoperation, deep sternal infection, or prolonged ventilation); (3) IMA use in isolated CABG;
and (4) medication bundle use in isolated CABG. Performance categories were determined
using 98% Bayesian credible intervals.

Results: Overall observed median mortality and occurrence of major morbidity were 2.1%
and 14.3%; in isolated CABG patients, median failure to use an IMA was 1.8% and median
medication bundle failure was 9.9%. Performance was classified below average (1 star) for
8.3% (217/2,607) of surgeons, average (2 star) for 78.8% (2,055/2,607), and above average
(3 star) for 12.9% (335/2,607). The higher the surgeon performance category, the lower

the observed adverse event rates in every quality domain (mortality [4.0%, 2.4%, 1.1%];
morbidity [22.7%, 14.7%, 9.4%]; failure to use an IMA [7.1%, 2.6%, 1.6%]; and medication
bundle failure [23.1%, 11.8%, 6.5%]). Measure reliability was 0.73.
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Conclusions: ST'S has developed a four-domain, three-procedure, multiyear composite
measure that reliably discriminates surgeon-level performance. This new metric mitigates
sample size issues encountered when estimating surgeon performance using single metrics

(eg, risk-adjusted mortality) or procedures (eg, isolated CABG).

Continued on next page
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Evidence and Quality Reshaping Practice — Continued
Abstract continued from previous page

Table: Distribution of model-based estimates of surgeon performance

Composite DMortality Morbidity IMA Medications

10% 0.941 0.961 0.784 0.938 0.735

S0% 0.962 0.977 0.857 0.981 0.903

90% 0.976 0.987 0.908 0.994 0.974
mean 0.960 0.975 0.850 0.971 0.875
1:28 pm Discussant

Joseph E. Bavaria, Philadelphia, PA
COMMERCIAL RELATIONSHIPS ]. E. Bavaria: Research Grant, W. L. Gore & Associates, Inc
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1:35pPm Room 29AB

Successful Linking of STS and CMS Medicare Data to Examine the Penetration,
Completeness, and Representativeness of the STS Adult Cardiac Surgery Database
J- P, Jacobs', D. M. Shahian®, X. HZ, S. O’Brien’, R. Dokholyar?, E. Peterson?, V. Badbhwar’,
J- C. Cleveland Jr*, A. P Furnary’, P A. Kurlansky’, J. S. Rankin’, K. . Welke®, M. J. Magee’,
G. Filardo™, J. Han', D. McDonald", D. Schmitz", F: H. Edwards”, R. L. Prager”,

FE L. Grover'®

Johns Hopkins All Childrens Heart Institute, St Petersburg, FL, ’Duke Clinical Research Institute,
Durham, NC, *University of Pittsburgh, PA, *University of Colorado, Aurora, > Starr-Wood
Cardiac Group of Portland, PC, OR, °Florida Heart Research Institute, Miami, "Vanderbilt
University, Nashville, TN, * Children’s Hospital of Illinois, Peoria, "HCA North Texas Division,
Dallas, “Institute for Health Care Research and Improvement, Dallas, TX, "' The Society of Thoracic
Surgeons, Chicago, IL, ** University of Florida, Jacksonville, > University of Michigan Hospitals,
Ann Arbor, " University of Colorado, Aurora, * Massachusetts General Hospital, Boston

COMMERCIAL RELATIONSHIPS = A. P. Furnary: Consultant/Advisory Board, Edwards Lifesciences Corporation, Glumetrics

Inc, GlySure, OptiScan; Speakers Bureau/Honoraria, Edwards Lifesciences Corporation; F. L. Grover: Consultant/Advisory
Board, Somahlution Ing; J. S. Rankin: Ownership Interest, BioStable Science and Engineering, Inc; E. Peterson: Research

Grant, Eli Lilly & Company, Janssen Pharmaceutical, Inc; Consultant/Advisory Board, Boehringer Ingelheim GmbH, Janssen
Pharmaceutical, Inc, Merck & Co, Inc, sanofi-aventis

Purpose: The CMS Medicare Database has been successfully linked to the STS National
Database. This linkage complements the STS National Database by facilitating comparative
effectiveness research and providing information about long-term follow-up and

cost. The present study uses this link to determine the completeness, penetration, and
representativeness of the STS National Database.

Methods: The Duke Clinical Research Institute used variables common to both the STS
and CMS databases to link ST'S operations to CMS inpatient claims data for all coronary
artery bypass grafting (CABG) discharges (isolated or combined) between 2000 and 2011,
inclusive, for patients >65 years enrolled in traditional fee-for-service Medicare. For each
CMS CABG hospitalization, it was determined whether or not a matching ST record

existed.

Results: Patient-level penetrance (number of CMS-CABG cases linked to STS records
divided by total number of CMS-CABG cases) increased from 51% to 94% from 2000

to 2011.1n 2011, 77,988 of 82,890 CMS-CABG admissions (94%) were at an ST'S site.
Center-level penetrance (number of CMS sites with at least one matched ST'S record divided
by total number of CMS-CABG sites) increased from 45% to 89% from 2000 to 2011.

In 2011, 974 of 1,091 CMS-CABG sites (89%) were linked to an ST'S site. Completeness
of case inclusion at ST'S sites (number of CMS-CABG cases at ST'S sites linked to ST'S
records divided by total number of CMS-CABG cases at ST sites) increased from 86% to
98% from 2000 to 2011.In 2011, 75,035 of 76,946 CMS-CABG hospitalizations at STS
sites (98%) were linked to an ST'S record. Table 1 compares linked and unlinked CABG
operations in 2011 at ST sites.
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Conclusions: Linkage of the STS and CMS databases demonstrates high and increasing
penetrance and completeness of the STS National Database. Slightly higher mortality
was observed for unmatched cases at ST'S sites; the reasons for this are unclear and bear
further investigation. Linking STS and CMS data will facilitate the study of long-term
cardiothoracic surgery outcomes.

Continued on next page
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Evidence and Quality Reshaping Practice — Continued
Abstract continued from previous page

Figume 1.
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Table 1. Representativeness of STS Data in 2011°
[Not matched to 8TS (n=1.911) [Matched to STS (n=75.035) |p Value
Age, years, mean i % quartile) 73.0 (68.0, 78.0) 73.0 (69.0, 79.0) 0.0218
Sex, male 1,285 (67.2%) 51.902 (69.2%) 0.0716
Race <0.001
White 1,668 (87.3%) 68,005 (90.8%)
Black 150 (7.8%) 3.615 (4.8%)
Other/unknown 93 (4.9%) 3,325 (4.4%)
Admission type 0.0057
Emergent 467 (24.4%) 17,500 (23.3%)
Urgent 378 (19.8%) 17.366 (23.1%)
Elective 1,053 (55.1%) 39,778 (53.0%)
Other/unknown 13 (0.7%) 391 (0.5%)
Mortality”
In-hospital 105 (5.5%) 2,480 (3.3%) <.0001
30-day (Kaplan-Meier) 7.8% (6.6%, 9.0%) 5.0% (4.8%, 5.1%) =0.001
SD = standard deviation; STS = The Society of Thoracic Surgeons
a = Only includes admissions during months of STS participation. Sample size (n = 76,946)
b = Mortality is for all coronary artery bypass graft surgery (CABG) cases: isolated CABG and
CABG combined with other operations

1:43 pm Discussant
Sara K. Pasquali, Ann Arbor, MI
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1:50 Pm Room 29AB

The Impact of Modifiable Clinical Variables on Length of Stay Following First-Time
Cardiac Surgery
N.Ad, S. Holmes', G. Pritchard', A. M. Speir’, L. Halpin'

'Inova Heart and Vascular Institute, Falls Church, VA, * Cardiac, Vascular & Thoracic Surgery
Associates, Falls Church, VA

COMMERCIAL RELATIONSHIPS N. Ad: Speakers Bureau/Honoraria, AtriCure, Inc, Medtronic, Inc; Consultant/Advisory
Board, AtriCure, Inc, Medtronic, Inc; A. M. Speir: Consultant/Advisory Board, Medtronic, Inc

Purpose: Recent financial challenges highlight the importance for accurate prediction of
length of hospital stay (LOS). Our aims were to assess reliability of STS risk prediction for
extended and shorter LOS and examine whether modifiable clinical variables are associated
with LOS in first-time cardiac surgery patients.

Methods: Aortic valve, mitral valve, and coronary artery bypass grafting surgery patients since
2008 were included in analyses (n=3,503). Multivariate linear regression evaluated modifiable
and non-modifiable predictors of LOS in days. Variables were chosen a priori based on
clinical experience and relevant literature.

Results: Mean age was 63.8 years + 11.3 years, EF was 54.6% + 11.7%, emergent status in
3%, male (76%), and Caucasian (75%). Median [IQR] LOS was 4 [3-6] days. Predicted STS
risk for long LOS (>14 days) was 6.1% = 7.1% and 48.1% = 20.4% for short LOS (<6 days).
STS mortality risk was 1.9% + 3.3%. Observed long LOS in 5.2% of patients (O/E=0.85).
Observed short LOS was better than predicted (67.8%; O/E=1.40). Inclusion of potentially
modifiable clinical variables to the model was significant (p < 0.001) with modifiable
predictors including lower preoperative Het, higher HgbAlc, major perioperative morbidity,
and blood transfusion (Table). When applying the model to an average patient, predicted
LOS was 5.0 days. Holding all other factors constant, addition of blood transfusion increased
predicted LOS to 7.7 days, an increase in preoperative Het from 27 to 39 predicted LOS
reduced by 1 day, and decrease in HgbAlc from 8% to 6% predicted LOS reduced by a half
day.

Conclusions: This study demonstrated that STS predictions for LOS are accurate. However,
it is lacking the important ability to predict exact LOS in days. Accounting for potentially
modifiable clinical variables, such as low Hct and its association with blood transfusion,
especially in elective patients, should lead to shorter LOS, higher satisfaction, and reduce
financial burden.
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Evidence and Quality Reshaping Practice — Continued
Abstract continued from previous page

Non-modifiable Factors B p-value
Age (vrs) 0.03 0.001
Female -0.24 0.241
Caucasian =002 0.907
Married -0.26 0.128
Ejection Fraction 0.004 0.463
Emergent 1.88 0.001
Chronic Pulmonary Disease 0.43 0.048
IABP 1.56 0.001
CPB Time (mins) 0.001 0.622
STS Risk for Long LOS 0.15 0,001
Modifiable Factors B p-value
Preoperative Hematoerit -0.06 0.002
HgbAle 0.15 0.017
Body Mass Index 0.0002 0.987
Major Morbidity 7.46 <0001
Blood Transfusion 2.68 0.001
Active Smoker 0.04 0.870
1:58 pm Discussant

Thomas E. MacGillivray, Boston, MA
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2:05 pm Room 29AB

Late Operating Room Start Times Impact Mortality and Cost for Nonemergent
Cardiac Surgery

K. Yount, C. L. Lau, L. T Yarboro, R. K. Ghanta, I. L. Kron, J. A. Kern, G. Ailawadi
University of Virginia Health System, Charlottesville, VA,

COMMERCIAL RELATIONSHIPS G. Ailawadi: Consultant/Advisory Board, Abbott, Edwards Lifesciences Corporation,
Mitralign; Speakers Bureau/Honoraria, St Jude Medical, Inc; J. A. Kern: Consultant/Advisory Board, SORIN GROUP;

Speakers Bureau/Honoraria, CorMatrix, Edwards Lifesciences Corporation

Purpose: Given the increased focus on improving systems-based practices, there is growing
concern over the effect of starting elective cases later in the day on patient outcomes and
efficient resource utilization. Our objective was to determine the differences in patient
outcomes for patients undergoing non-emergent cardiac surgery after 3:00 pm.

Methods: All non-emergent cardiac operations performed at a single institution from July
2008 to 2013 were reviewed. Cases were stratified based on “early start” or “late start,” defined
by incision time before or after 3:00 pm. Operations were further categorized by attending,
case type, and year. Data were also collected on case order and the number of consecutive
hours the surgeon had been operating. Rates of observed and risk-adjusted mortality,

major complications, and costs were compared on a univariate basis for all patients and via
multivariable linear and logistic regression for patients with a valid STS Predicted Risk of
Mortality (PROM).

Results: A total of 3,395 non-emergent cardiac operations were reviewed, including 418 late
start cases. Compared to cases starting earlier, mortality was significantly higher for patients
undergoing late operations (3.2% vs 5.2%, p = 0.046), despite similar preoperative risk (STS
PROM 3.3% vs 3.8%) and major complication rates (18.2% vs 18.3%). Importantly, total
hospitalization costs were 8% higher with late start cases ($47,641 vs $51,576, p < 0.001).
After controlling for case type, surgeon, year,and STS PROM, starting after 3:00 pm resulted
in higher mortality (odds ratio 2.04, p = 0.041) despite slightly shorter operative duration (16
min, p < 0.001). The number of consecutive hours the surgeon had been operating was not a
significant predictor of outcomes.

Conclusions: Absolute and risk-adjusted mortality is higher in patients undergoing non-
emergent cardiac surgery later in the day. Operative factors alone do not appear to explain
these differences. Consequently, systems must focus not only to ensure on-time starts but also
to strengthen care delivery for late starts and arrivals to intensive care.
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2:13em Discussant
V. Seenu Reddy, Nashville, TN
COMMERCIAL RELATIONSHIPS V. S. Reddy: Speakers Bureau/Honoraria, AstraZeneca, CryoLife, Inc
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Evidence and Quality Reshaping Practice — Continued

2:20 pm Room 29AB
Development, Implementation, and Feasibility of Surgeon-Specific Outcome Reports
and of a Surgeon-Led, Continuous Quality Improvement Program in Thoracic Surgery
J- Tvanovid, C. Anstee, T: Ramsay’, P J. Villeneuve, §. Gilber’, D. Maziak, F. Shamyj#,

R. Sundaresan’, A. J. Seely’

"University of Ottawa, Canada, > The Ottawa Hospital, Canada, > Ottawa Hospital Research
Institute, Canada

COMMERCIAL RELATIONSHIPS  S. Gilbert: Ownership Interest, Bristol-Myers Squibb Company, Eli Lilly & Company, Merck
& Co, Inc, Pfizer Inc, Sanofi Sponsored ADR

Purpose: Using the Thoracic Morbidity & Mortality (TM&M) classification of adverse
events, we created surgeon-specific outcome reports (SSORs) to enable self-assessment and
implemented a divisional, surgeon-led, continuous quality improvement (CQI) program as a
means to assess and improve clinical performance.

Methods: Mixed-methods study within a division of six thoracic surgeons involving:
development of real-time, web-based, risk-adjusted SSORs built upon the TM&M platform;
implementation of CQI seminars (n=6; 09/13-06/14) to review results, select quality
indicators, discuss quality improvement strategies based on identification of positive outliers
along with best practice measures, and select topics for subsequent discussion; and in-person
interviews to identify facilitators/barriers of using SSORs and CQL. Interview transcripts
were analyzed using thematic analysis.

Results: Through iterative development, anonymous, dynamic SSORs were created.
Interviews revealed that all surgeons believed SSORs can lead to improvements in care
through knowledge of personal outcomes with divisional comparison and can be used for
continuous professional development and maintenance of certification. Perceived limitations
of SSORs included limited understanding of risk adjustment, resistance to change, and
belief that knowledge of sensitive data could lead to punitive actions. All surgeons believed a
program of CQI led to collegial interactions and discussions. Perceived limitations of a CQI
program included quorum participation and failing to circle back on actionable items.

Conclusions: Real-time performance feedback using SSORs can motivate surgeons to
improve their practice, while a CQI program offers the opportunity to review and interpret
results, and address issues in a collegial and supportive environment. Whether SSORs and
CQI can lead to improvements in postoperative M&M rates is a matter of ongoing research.

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



J MONDAY, JANUARY 26, 2015

All Diseases AlL Priorities ALl Incisions Lobectomy with AllL Systems Prolonged Air Leak: Oct-2012 to Jan-2014

Praw

Complications

Pts w Minor
Complications

Pis w Major
Complications

Pis w Grade V'
Complications

Surgeon A Surgean B Surgean C Surgean D Surgeon E Surgeon F Divisional Avg  p value
[Divislonal  (Yates' p value)
Total]

% 7% 43% 12% 12% 5% & in 25 (23%) 0.0
@4In152(22%)]  0.24)

% % 3% 12% 12% 25% & In 25 (24%) 0.20
[33in 152 (22%]]  (0.43)

0% 0% 5% 0% % % 1in 25 (4%} 0.9
[3in 152 (2%} (100

0% 0% % 0% [ 0% 0in 25 (0%) 100
[0in 152 (0711 1.00)

AlL Diseases All Priorities AlL Incisions Lobectomy with ALL Systems Prolonged Alr Leak: Oct-2012 to Jan-2014

NSQIP Surgeon A Surgeon B Surgeon C Surgean D Surgeon E Surgeon F Divisional Avg
Maler: 049 04y 022 o0 055 [13.78 048
Wasserman 030-048 029069 [RERY KL 018036 03z-0m 050-124
(Occurence)
5% Q
Maker- 04y o o2 034 055 106 a.s7
Wasserman 030-048 0.46 - LOB 013-03 023-045 032-0.78 0.41-15
(Severity)
/R a
EVAD Surgeon A Surgeon B Surgeon € Surgeon D Surgeon E Surgeon P Divisional Awg
{Age, DLCD,
FEVT)
o/ 0.4 032 022 oW 045 049 038
5% 038-107 094 -139 029-100 043-100 037-10 0.44-133
DynamicAisk  Surgeon A Surgeon B Surgeon C Surgeon D Surgeon E Surgeon F  Divisional Awg
Pick
uq:s:usn:m‘:
ol ]
Complicathons - as 044 026 024 055 oy 0.48
O/ 0.49-135 132-194 035-120 053-123 0.46-1.36 0B4-176
5% 0
=
2:28 pm Discussant =
Daniel L. Miller, Marietta, GA S
-<
COMMERCIAL RELATIONSHIPS D. L. Miller: Consultant/Advisory Board, Ethicon Endo-Surgery, Inc, =
Bard Medical 3
m
=
2:35pm Moderated Panel Discussion: New Perspectives on STS Clinical Practice [
Guidelines =

3:00pm

3:15pm

O Audience Poll

Gabriel 8. Aldea, Seattle, WA, Alex G. Little, Tucson, AZ, and John D. Mitchell,
Aurora, CO

COMMERCIAL RELATIONSHIPS ]. D. Mitchell: Speakers Bureau/Honoraria, Covidien Ltd; Consultant/
Advisory Board, MAQUET, Varian Medical Systems Inc

Break

Moderated Panel Discussion: New Perspectives of the STS National
Database

Marshall L. Jacobs, Newtown Square, PA, Benjamin D. Kozower, Charlottesville,
VA, and Richard L. Prager, Ann Arbor, MI
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Evidence and Quality Reshaping Practice — Continued

3:45pm Quality Measurement—Past, Present, and Future
Dawid M. Shahian, Boston, MA

3:55 M Transparency and Public Reporting
Jeffrey P, Jacobs, St Petersburg, FIL
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4:05 rm Room 29AB

Risk-Adjusted Bundled Care in Cardiac Surgery: Is It Feasible?
K. Yount, |. M. Isbell, Z. Dietch, G. Ailawadi, I. L. Kron, J. A. Kern, C. L. Lau

University of Virginia Health System, Charlottesville

COMMERCIAL RELATIONSHIPS  G. Ailawadi: Consultant/Advisory Board, Abbott, Edwards Lifesciences Corporation,
Mitralign; Speakers Bureau/Honoraria, St Jude Medical, Inc; J. A. Kern: Consultant/Advisory Board, SORIN GROUP;
Speakers Bureau/Honoraria, CorMatrix, Edwards Lifesciences Corporation

Purpose: Policy experts have proposed risk-adjusted bundled care to enable reimbursement
tied to value rather than to quantity of services. The purpose of our study was to assess the
relationship between risk and cost to develop a model for forecasting our institution’s cardiac
surgery costs under a bundled care payment scheme.

Methods: All patients undergoing adult cardiac operations for which there was a Society of
Thoracic Surgeons (STS) Predicted Risk of Mortality (PROM) score over a 5-year period
(2007-2012) at a tertiary care, university hospital were retrospectively reviewed for clinical
and cost data. A multivariable regression model was developed to analyze the relationship
between preoperative risk and log-transformed costs after controlling for surgeon, year, and
case type. After grouping patients according to preoperative risk as a basis for negotiating
risk-adjusted bundles, Monte Carlo simulation of this model was performed to forecast year
2013 costs and then compared to actual costs.

Results: Among the 2,514 patients included in our analysis, preoperative risk was strongly
correlated with perioperative hospital costs (p < 0.001) after controlling for surgeon, year,
and case type. However, forecasting models using individual ST'S PROM scores were able
to explain only 28% (RR=0.28) of the variation in costs among individual patients. Using
bundling to diffuse and adjust for risk improved prediction to only 33% (RR=0.35). Actual
costs in 2013 were $21.6M compared to predicted costs of $19.3M = $350K, which is well
outside the 95% confidence interval of the forecast.

Conclusions: Even among the most common cardiac operations, much of the variation in
costs cannot be explained by risk, and risk-adjusted bundling only moderately improved
forecasting models. Consequently, surgeons should re-examine whether individual practices
or insurance agencies are best suited to manage this financial risk before widespread adoption
of bundled care.
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Evidence and Quality Reshaping Practice — Continued
Abstract continued from previous page

Histogram of Forecasted 2013 Adult Cardiac Surgery Costs

Mean Forecast: $19.3M
Standard Deviation: $350K
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4:13 pm Discussant
Frank L. Fazzalari, Rochester, M1

4:20 pm Supporting Cardiothoracic Surgery Reimbursement With STS Data:
The Relative Value Scale Update Committee (RUC)
Peter K. Smith, Durbam, NC

4:30 pm Moderated Panel Discussion: The STS Adult Cardiac Surgery Database
and the Genesis, Evolution, and Sustainability of Local and Regional
Quality Collaboratives
Baron L. Hamman, Dallas, TX, William C. Nugent, Lebanon, NH, and Alan M.
Speir, Falls Church, VA
COMMERCIAL RELATIONSHIPS A. M. Speir: Consultant/Advisory Board, Medtronic, Inc
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1:30 Pm - 3:30 PM Room 31ABC
Adult Cardiac Session: Aortic
Moderators: Michael P. Fischbein, Stanford, CA, and Wilson Y. Szeto, Philadelphia, PA

COMMERCIAL RELATIONSHIPS W.Y. Szeto: Research Grant, Edwards Lifesciences Corporation, Medtronic, Inc, SORIN
GROUP; 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 on each abstract.

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.

1:30 pm Management of Aortic Arch Aneurysms: How Should It Be Done in ER
Patients? Total Open
Thomas E. MacGillivray, Boston, MA

1:45 pm Management of Aortic Arch Aneurysms: How Should It Be Done in ER
Patients? Total Endovascular
Francois Dagenais, Quebec City, Canada

REGULATORY DISCLOSURE 'This presentation will address the off-label use of custom-made arch
grafts, including branch arch grafts, fenestrated arch grafts, and tunnel and periscope use of approved
Cook devices.

2:00 pm Management of Aortic Arch Aneurysms: How Should It Be Done in ER
Patients? Hybrid
G. Chad Hughes, Durham, NC

COMMERCIAL RELATIONSHIPS G. Hughes: Consultant/Advisory Board, W. L. Gore & Associates, Inc;
Speakers Bureau/Honoraria, Medtronic, Inc

REGULATORY DISCLOSURE 'This presentation will address the off-label use of Bolton, Cook Medical,
Medtronic, and W. L. Gore thoracic endografts for repair of aortic arch pathology.
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2:15prm Room 31ABC

Stent Grafting Acute Aortic Dissection: Comparison of DeBakey Extent IIIA vs 11IB
A. A. Arafat, E. E. Roselli, V. Menon, M. Eagleton

Cleveland Clinic Foundation, OH

COMMERCIAL RELATIONSHIPS M. Eagleton: Consultant/Advisory Board, Bolton Medical, Inc, Cook; E. E. Roselli: Speakers
Bureau/Honoraria, Medtronic, Inc, Terumo Medical Corporation; Consultant/Advisory Board, Edwards LifeSciences
Corporation; Nonremunerative Position of Influence, SORIN GROUP

REGULATORY DISCLOSURE 'This presentation will address the use of Medtronic, Cook, and W. L. Gore thoracic stentgrafts in
aortic dissection. Some of these are now approved for use in dissection; however, they were off-label at the time of use in these
patients.

Purpose: Thoracic stent grafting is effective for acute dissection in select patients, but most
remain at risk for reintervention. Influence of the extent of dissection on outcome is unclear.
Objectives are to describe patients with DeBakey extent IITA and IIIB dissection and
compare outcomes after TEVAR.

Methods: From 2005 to 2013, 520 patients presented with acute aortic syndrome. One
hundred eight (41 IIIA, 67 IIIB) underwent thoracic endovascular aortic repair (TEVAR).
Data were collected from a prospective registry and chart review, and 3D imaging analysis
was performed. Patients with IIIB dissection were younger (59.5 + 13 years vs 69.9 + 10
years), more often male (67% vs 46%), and larger (BMI 30 6.9 vs 25.5 + 4.8) than ITIA.
Dissection length was 447 mm + 83 mm (IIIB) vs 202 mm + 88 mm (IIIA), and 46 IIIB
(69%) had dissected abdominal branches. Most common indication for TEVAR was
ischemia in IIIB (65.7%) and pain in IITA (34.1%).

Results: Rupture was more common in ITTA (24.3% vs 1.5%). IIIB patients had smaller true/
false lumen ratio (0.58 vs 1.33) and wider proximal tear (9.5 mm + 7.1 mm vs 5.9 mm *

3.1 mm), and it occurred closer to subclavian (41 mm + 40 mm vs 62 mm #* 55 mm). Interval
to intervention was 9.5 days + 9.8 days for IITA vs 4.4 days + 6 days for ITIB. Stent graft
coverage was 152 mm * 42 mm for ITIA vs 212 mm = 85 mm for ITIB. Five (12%) IITA

and 20 (30%) IIIB received additional branch stents, and seven had infrarenal stenting. Early
mortality and complications were more common for IIIB vs IIIA patients: mortality

13.4% vs 4.8%, permanent paralysis 1.5% vs 0.0%, renal failure 4.4% vs 0.0%, respectively,
except for stroke, which was more common in ITIA (4.8%) than IIIB (2.9%). Mean follow-
up was 30 months + 28 months. Fifteen percent of ITIIA (6/39) required reintervention for
aneurysm (n=2), ascending dissection (n=2), and endoleak (n=1), and 24% of IIIB patients
(14/58) required 17 interventions for endoleak (n=5), endoleak (n=2), aneurysm (n=7),
rupture (n=1), and ascending dissection (n=3). Survival at 1, 3, and 5 years was 84%, 65%,
and 38% for IIIA, and 70%, 66%, and 59% for IIIB, respectively.

Conclusions: In patients undergoing TEVAR for acute dissection, both patient factors
and detailed aortic morphology differ by extent of dissection. Those with DeBakey I1IB
dissection are at higher early risk from the intervention, probably related to morphologic
features. Survival curves cross at about 3 years, which may be explained by differences in
patient characteristics.
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Adult Cardiac Session: Aortic — Continued

2:30pPm Room 31ABC

Decision Making for the Management of Type A Dissection Repair in Octogenarians
N. Desai, R. Menon, W.Y. Szeto, J. Gottret, P Moeller, P Vallabhajosyula, J. E. Bavaria

Hospital of the University of Pennsylvania, Philadelphia

COMMERCIAL RELATIONSHIPS N. Desai: Consultant/Advisory Board, St Jude Medical, Inc; Speakers Bureau/Honoraria,
Medtronic, Inc, W. L. Gore & Associates, Inc; W. Y. Szeto: Research Grant, Edwards Lifesciences Corporation, Medtronic,
Inc, SORIN GROUP; Consultant/Advisory Board, Micro Interventional Devices, Ing; J. E. Bavaria: Research Grant,

W. L. Gore & Associates, Inc

Purpose: Octogenarians are frequently denied surgery for type A aortic dissections due to
concerns about very high mortality rates and morbidity. We sought to determine a clinical
threshold where the risks posed by surgery may become excessive.

Methods: From 1988 to 2013, 696 consecutive type A dissection repairs at our institution
were reviewed. Of these, 81 (12%) were performed on patients >80 years of age, with 58
(8%) being 80 to 85 years and 23 (4%) being 285 years. All patients typically underwent
sternotomy, aortic valve resuspension, and open distal hemiarch under circulatory arrest with
cerebral perfusion. Standard univariate, survival, logistic regression, and Cox proportional
hazards modeling methods were employed. This is, to our knowledge, the largest review of
type A dissections in the octogenarian population to date.

Results: Thirty-day mortality among patients >80 and <80 years was 22% and 9% (p = 0.003),
respectively. Among octogenarians, perioperative mortality was similar for patients aged 80
to 85 (21%) and 285 (26%), p = 0.4.The incidence of complicated dissections (defined as
presenting with malperfusion, shock, and/or hemopericardium/tamponade) at presentation
were similar among the <80, 80 to 85, and 285 groups (46%, 47%, and 40%, respectively).
Early (30-day) mortality within these groups, however, was 18%, 33%, and 44%, respectively
(p < 0.001). Five-year mortality among all octogenarians was 59%: 80 to 85 years (55%) and
285 years (70%).

Conclusions: Overall, octogenarians have acceptable outcomes following open repair for type
A aortic dissection. Patients 285 years with complicated presentation have substantially
poorer outcomes and open aortic surgery may not be superior to medical therapy. These
patients may benefit from emerging endovascular therapies.

Perioperative (30d) Mortality by Complication

p = <0.001
60
=
—
®
E 40 Uneomplicated
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20
*Preseated with
0 | ! ! malperfusion, shack, or
tampenade.
<80 years 80<85 years =85 years
n=615 n=58 n=23
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2:45pm Room 31ABC
Effects of Dual Arterial Perfusion on Outcome of Patients With Acute DeBakey Type |
Aortic Dissection

8. Song, T Kim, K. Yoo

Gangnam Severance Hospital/Yonsei University College of Medicine, Seoul, Republic of Korea

Purpose: Few issues remain when performing emergency repair of acute DeBakey type I
aortic dissection (ATAD). The arterial perfusion strategies in which all the philosophies, such
as optimal temperature, brain protection, and visceral protection, are included will determine

the outcome of AIAD.

Methods: We reviewed 218 consecutive patients (mean age, 57 years) with AIAD who
underwent surgical repair using different arterial cannulation (1997-2010). Arterial perfusion
was either by single (axillary or femoral, n=136, 62%) or dual (axillary and femoral at the
same time, n=82, 38%) cannulation. The outcomes were compared between the two groups.

Results: Dual perfusion significantly reduced cooling time, circulatory arrest time,
cardiopulmonary bypass time, and total operation time (p < 0.001). The in-hospital mortality
was 20% (27 of 136) in the single and 7% (6 of 82) in the dual group (p < 0.05). All-cause
postoperative morbidities were significantly lower in the dual group (p = 0.003). Permanent
neurologic complications occurred in 16 patients (7.3%), with statistically significant
difference between the groups (10% in the single and 2% in the dual group; p < 0.05). Also,
the peak level of postoperative serum creatinine was significantly lower in the dual group
(2.74 mg/dL vs 1.98 mg/dL;; p = 0.015). Dual perfusion also enabled aortic repair under
progressively warmer systemic hypothermia (from 13°C to 30°C).

Conclusions: Dual arterial perfusion confers better neurologic and visceral outcomes in
patients with ATAD, if used with antegrade selective cerebral perfusion and retrograde
intermittent lower body perfusion.
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Adult Cardiac Session: Aortic — Continued

3:00 Pm Room 31ABC

Thoracic Endovascular Aortic Repair Promotes False Lumen Thrombosis and
Remodeling of the Thoracic Aorta in Acute Complicated Type B Aortic Dissection
J. Gottret, W.Y. Szeto, P Vallabhajosyula, R. Menon, P. Moeller, G. Wang, B. Jackson,

R. M. Fairman, J. E. Bavaria, N. Desai

Hospital of the University of Pennsylvania, Philadelphia

COMMERCIAL RELATIONSHIPS . E. Bavaria: Research Grant, W. L. Gore & Associates, Inc; N. Desai: Consultant/Advisory
Board, St Jude Medical, Inc; Speakers Bureau/Honoraria, Medtronic, Inc, W. L. Gore & Associates, Inc; W.Y. Szeto:
Research Grant, Edwards Lifesciences Corporation, Medtronic, Inc, SORIN GROUP; Consultant/Advisory Board, Micro
Interventional Devices, Inc

Purpose: Endovascular stent grafting for the treatment of complicated acute type B aortic
dissections has emerged as an effective therapy and has gained rapid clinical adoption. This
study presents the efficacy of thoracic endovascular aortic repair (TEVAR) in promoting
thrombosis of the false lumen and remodeling of the acutely dissected thoracoabdominal
aorta.

Methods: From 2005 to 2014, 143 patients underwent TEVAR for the treatment of acute
complicated type B dissection. Thoracic and abdominal false lumen patency was assessed and
total aortic, true, and false lumen diameters were measured at different anatomic locations.
True and false lumen indices were calculated to evaluate the impact of TEVAR on aortic
remodeling. Early postop (<1 month postop) and most recent follow-up (>1 year postop)
CTA scans were considered.

Results: In-hospital and 30-day mortality was 5.6% and 8.3%, respectively. Endovascular
therapy stabilized the descending aorta size and remodeled the thoracic aorta in 72% of
patients. TEVAR significantly expanded the true lumen (average increase 3 mm,

2 =0.024) and reduced the false lumen (average decrease 3.9 mm, p = 0.014). Total false
lumen thrombosis, thoracic false lumen thrombosis, and stented portion false lumen
thrombosis was achieved in 30.7%, 61.5%, and 69.2% of patients, respectively. Of the 77
patients that presented initially with thoracoabdominal dissections, abdominal false lumen
remained patent in 61% and 86.4% on early postop and follow-up CT, respectively.

Conclusions: TEVAR is effective in stabilizing and remodeling the acutely dissected thoracic
aorta. Abdominal false lumen patency is maintained in patients with DeBakey 3b dissections.
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Adult Cardiac Session: Aortic — Continued

3:15pm Room 31ABC

Complex Cusp Repair in Patients Undergoing David’s Procedure—Is It Worth It?
H. Baumbacl’, K. Wachter’, R. Nagit?, R.Yadav', U. Franke’

Royal Brompton Hospital, London, United Kingdom, ’Robert Bosch Hospital, Stuttgart, Germany

COMMERCIAL RELATIONSHIPS H. Baumbach: Research Grant, Edwards Lifesciences Corporation; Consultant/Advisory
Board, Edwards Lifesciences Corporation

Purpose: Even though valve-sparing aortic root replacement has already proven its excellent
long-term results with low valve-related complications, the question of whether an additional
expanded cusp repair is an alternative still needs to be discussed.

Methods: Data of 192 elective patients who underwent valve-sparing aortic root replacement
were prospectively recorded. Patients with systemic disorders or aortic dissection were
excluded. Fifty-eight patients (30.2%) received an isolated aortic root replacement (group I);
134 patients (69.8%) received additional complex cusp repair (group II), such as plication of
the free margin (n=96), decalcification (n=45), and/or pericardial patch (n=39). Cumulative
follow-up was 480 patient years, with a mean of 2.5 years + 1.5 years.

Results: Mean age was 60 years (range 2285 years) and 76.6% were men. In-hospital
mortality was 3.4% (2/58) in group I compared to 0.0% in group II. Freedom from cardiac
death at 5 years was 83% vs 98% (p = 0.058). Freedom from moderate or severe aortic
insufficiency at 5 years (Kaplan-Meier estimation) was 100.0% in group I vs 93% in group II
(CI 95%: 86-97%), respectively. Seven patients required reoperation for aortic insufficiency or
stenosis: re-repair (n=3), Ross procedures (n=2), and biological aortic valve replacement (n=2).
Freedom from reoperation at 5 years (Kaplan-Meier estimation) was 96% in group I vs 89%

in group II (p = 0.305).

Conclusions: Overall survival and freedom from reoperation after valve-sparing aortic root
replacement, even with additional complex cusp repair, provides excellent mid-term results.
The low risk of valve-related complications and the absence of anticoagulation therapy
should provide encouragement for this complex procedure.
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1:30 Pm - 3:30 PM Room 32AB

Adult Cardiac Session: Ischemic
Moderators: James R. Edgerton, Dallas, TX, and Frank W. Sellke, Providence, RI

COMMERCIAL RELATIONSHIPS F. W. Sellke: Consultant/Advisory Board, The Medicines Company, CLS Behring
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 on each abstract.

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 32AB

Total Arterial Coronary Revascularization Is Achievable and Prognostically Effective:
A Multi-institutional Analysis
J- Tatoulis’, B. Buxtor®, R. Wynné’, P Skillington’

! Private Medical Centre, Victoria, Australia, > The University of Melbourne, Australia, Royal
Melbourne Hospital, Australia

Purpose: Total arterial revascularization (TAR) is a strategy adopted to overcome late vein
graft atherosclerosis, occlusion, and the need for reoperation. The uptake of TAR, however,
remains generally low, despite several reports suggesting superior freedom from reoperation
and recurrent angina. Previous studies primarily involve single site samples and short-term
follow-up. We report the influence of TAR on long-term survival in a large Australian
patient cohort.

Methods: We reviewed 63,592 cases from an audited, collaborative Australian cardiac surgical
database. A total of 34,181 patients undergoing first-time isolated coronary artery bypass
grafting (CABG) surgery from 2001 to 2012 in 24 Australian hospitals were identified.
Data were linked to the National Death Index. We compared outcomes in patients who
underwent TAR (n=12,271) with those who did not (n=21,910). The influence of TAR on

all-cause mortality was assessed using propensity score analyses in 6,232 matched pairs.

Results: Crude 30-day mortality was 0.8% for TAR (96/12,271) and 1.8% for non-TAR
(398/21,910) (p < 0.001), and late mortality was 7.5% for TAR (918/12,271) and 8.9% for
non-TAR (1,952/21,910) (p < 0.001). Mean follow-up was 4.9 years. In the propensity-
matched cohort, perioperative mortality was 0.9% in the TAR group (53/6,232) vs 1.2%
(76/6,232). Kaplan-Meier survival in the matched cohort at 1, 5, and 10 years was 97.2%,
91.3%, and 85.4% for the TAR group and 96.5%, 90.1%, and 81.2% for non-TAR,
respectively (log rank, p < 0.001). Late mortality was 8.0% for TAR (n=500) and 10.0% for
non-TAR (n=622) (p < 0.001). Cox proportional hazards models showed lower all-cause
mortality in the TAR group (hazard ratio 1.25,95% CI: 1.10-1.41, p < 0.001).

Conclusions: TAR is achievable in a high proportion of CABG patients, is associated with
lower perioperative mortality, and, importantly, improved long-term survival. More liberal use
of TAR may result in further prognostic benefit.
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Figure 1: Comparison of Kaplan-Meier survival for propensity-matched patients (log rank, p < 0.001).
CABG = coronary artery bypass grafts; TAR = total arterial revascularization.
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Adult Cardiac Session: Ischemic — Continued

1:45 pm Room 32AB
Multi vs Single Arterial Coronary Artery Bypass Surgery Across the Left Ventricular
Ejection Fraction Spectrum: A Multi-institutional Analysis

T. A. Schwann’, L. Al-Shaar’, R. F: Tranbaugl’, K. R. Dimitrova’, D. M. Hoffman’, C. Geller’,
M. Engoren®, M. R. Bonnell', R. H. Habit?

"University of Toledo Medical Center, OH, American University of Beirut, Lebanon, *Beth Israel
Medical Center, New York, NY, °Mount Sinai Beth Israel, New York, NY, ¢ University of Michigan,
Ann Arbor

Purpose: Multiarterial coronary artery bypass grafting (CABG) surgery, based on left internal
thoracic artery with radial artery (LITA/RA), is associated with improved long-term survival
compared to the traditional single arterial plus saphenous vein (LITA/SV) approach. We
assessed the hypothesis that this multiarterial advantage is true irrespective of left ventricular
ejection fraction (LVEF) status.

Methods: We retrospectively analyzed the primary, nonemergent, nonsalvage, multigraft
CABG experience (n=11,621; 64.4 years + 9.4 years, 70.4% men) from two institutions
(1995-2011). Risk-adjusted 15-year survival was pairwise compared for the LITA/RA vs
LITA/SV grafting approaches within three LVEF subcohorts [>50%: n=4,833 (44% RA);
36%-50%: n=4,465 (39% RA); and <35%: n=1,963 (34% RA)] using covariate adjusted Cox
regression (all patients) and Kaplan-Meier analysis in propensity-matched comparisons
Results: Propensity matching yielded 1,317 (>50%), 1,179 (36%-50%), and 471 (<35%)
well-matched grafting method pairs. LITA/RA was uniformly associated with better
15-year survival compared to LITA/SV for all EF categories [Figure-Left]. The associated
matched adjusted risk ratios (95% confidence intervals) were consistent across EF groups
at 0.79 (0.68-0.93), 0.80 (0.69-0.93), and 0.82 (0.66-1.0), respectively [Figure-Right].
Covariate-adjusted RR in all patients concurred with matched results.

Conclusions: Multiarterial grafting with LITA/RA enhanced long-term survival compared
to single arterial (LITA/SV) CABG, regardless of the degree of left ventricular (LV')
dysfunction. These results support adopting multiarterial CABG as the therapy of choice by
the heart team, even in patients with a limited prognosis due to LV dysfunction.
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Adult Cardiac Session: Ischemic — Continued

2:00 Pm Room 32AB

Hospital-Level Variation in Infection Rates After Coronary Artery Bypass Grafting
Surgery: An Analysis From The Society of Thoracic Surgeons Adult Cardiac Surgery
Database

D. 8. Likosky', A. Wallace’, R. L. Prager, . P Jacobs’, 8. D. Harringtor®, P. Saha-Chaudburi,
P, E Theurer', A. Fishstrom', R. Dokholyan’, J. S. Rankin®, D. M. Shahian®

!Uniwersity of Michigan Health System, Ann Arbor, >Johns Hopkins All Childrens Heart Institute,
S8t Petersburg, FL, *Advanced Cardiothoracic Surgeons, Clinton Township, MI, *Vanderbilt
University, Nashville, TN, * University of Pittsburgh Medical Center, PA, *Duke University
Medical Center, Durbam, NC, ’Duke Clinical Research Institute, Durbham, NC, * Massachusetts
General Hospital, Boston

COMMERCIAL RELATIONSHIPS D. S. Likosky: Research Grant, Agency for Healthcare Research and Quality (AHRQ);
Speakers Bureau/Honoraria, SpecialtyCare; Consultant/Advisory Board, American Society of Extracorporeal Technology;
J. S. Rankin: Ownership Interest, BioStable Science and Engineering, Inc

Purpose: Patients undergoing coronary artery bypass grafting (CABG) surgery are at risk for
developing a spectrum of infections. While investigators have focused on predictors of these
adverse sequelae, less work has been paid to characterizing hospital-level variability in these
outcomes.

Methods: A total of 365,686 patients in the ST'S Adult Cardiac Surgery Database underwent
isolated CABG across 1,084 hospitals between 2011 and 2013. Hospital-acquired infections
(HATs) were defined as: pneumonia, sepsis/septicemia, deep sternal wound infection/
mediastinitis, vein harvest/cannulation, or thoracotomy. Hospitals were ranked based on
their HAT rate: Low (<10th percentile) vs Medium (10th-90th percentile) and High (>90th
percentile). Differences in perioperative factors and composite morbidity/mortality endpoints
were made across these groups using Wilcoxon-Rank sum and chi-square tests.

Results: HAIs occurred among 4.27% of patients, although rates varied across hospital
groups (Low: <0.84%, Medium: 0.84%-8.41%, High: >8.41%). Pneumonia (3.25%) was
the most common HAI, followed by sepsis/septicemia (0.88%), Table. Patients at high-
rate hospitals were more often smokers, had diabetes, chronic lung discase, were NYHA
Class III-1V, received blood products, and had appropriate timing of antibiotic prescribing/
discontinuation, p < 0.001. However, patients at high-rate hospitals had fewer appropriate
antibiotic prescriptions, p < 0.001. Differences in these characteristics were small relative to
the base rate of HAIs. Patients at high HAT rate hospitals had higher composite endpoint
rates, p < 0.001 (Figure).

Conclusions: Substantial hospital-level variation exists in postoperative HAIs among patients
undergoing CABG, driven predominantly by pneumonia. Given the relatively small absolute
differences in comorbidities across hospital groups, our findings suggest that factors other
than case mix may explain the observed variation in HAI rates.
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Figure: Risk of Composite Endpoint by Strata of Hospital-Acquired Infections Among 1084

Participating Hospitals
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Table 1: Distribution and Types of Hospital-Acquired Infections Across 1084 Participating

Hospitals
Hospital Groups Based on HAI Rate

Mean Low Medium High
Pneumonia 3.25% <().38% 0.38-6.67% >6.67%
Sepsis/Septicemia 0.88% 0.00% 0.00-2.04% >2.04%
WVein Harvest/Cannulation 0.37% 0.00% 0.00-1.06% =>1.06%
DSWI/Mediastinitis 0.31% 0.00% 0.00-0.89% >0.89%
Thoracotomy =0.00%

0.02% 0.00% 0.00-0.00% (max 1.61%)
Overall HAI Rate 4.27% <0.84% | 0.84-8.41% >8.41%

Hospital-acquired infections (HAIs) were defined as: pneumonia, sepsis/septicenua, deep
sternal wound infection/mediastinitis, vein harvest/cannulation, or thoracotomy.
Thoracotomy: incisional infection involving thoracotomy or parasternal site; Vein
Harvest/Cannulation: infection involving a conduit harvest or cannulation site.
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Adult Cardiac Session: Ischemic — Continued

2:15pm Room 32AB

Greater Volume of Acute Normovolemic Hemodilution May Aid in Reducing Blood
Transfusions After Cardiac Surgery

J. Goldberg", T Paugh?, T. A. Dickinsor?’, J. Fuller’, G. Paoné’, R F. Theurer’, K. Shann’,

T M. Sundt’, R. L. Prager’, D. S. Likosky’

"Massachusetts General Hospital/Harvard Medical School, Boston, > University of Michigan Health
System, Ann Arbor, *SpecialtyCare, Nashville, TN, *St John Providence Health System, Detroit,
M1, >Henry Ford Hospital, Detroit, MI, *Massachusetts General Hospital, Boston

COMMERCIAL RELATIONSHIPS D. S. Likosky: Research Grant, Agency for Healthcare Research and Quality (AHRQ);

Speakers Bureau/Honoraria, SpecialtyCare; Consultant/Advisory Board, American Society of Extracorporeal Technology; T.
M. Sundt: Consultant/Advisory Board, Thrasos Therapeutics

Purpose: Perioperative red blood cell (RBC) transfusions are associated with increased
morbidity and mortality after cardiac surgery. Acute normovolemic hemodilution (ANH) is
recommended for reducing perioperative transfusions; however, supporting data are limited
and conflicting. We describe the relationship between ANH and RBC transfusions after
cardiac surgery using a multicenter database.

Methods: A total of 6,515 patients underwent coronary artery bypass grafting (CABG)
surgery between 2010 and 2013 at 21 hospitals in the state of Michigan participating in a
prospective cardiovascular perfusion database. The volume of ANH (no ANH, <400 mL,
400-799 mL, =800 mL) was recorded and linked to each center’s surgical data. We report
adjusted odds ratios (ORadj) reflecting the association between the use and amount of ANH
and odds of perioperative RBC transfusion. Results were adjusted for baseline risk and
additionally accounted for factors that may impact the use and volume of ANH (ie, body
surface area and preoperative hematocrit), Table.

Results: ANH was used in 8.4% of patients (545/6,515). Volume of ANH was inversely
related to transfusion rate (ptrend=0.01), Table and Figure. Transfusion rates were not
impacted by those with ANH volume <800 mL. However, patients with 2800 mL of ANH
had a 62% reduced odds of transfusion relative to patients not receiving ANH (ORadj 0.38,
2 < 0.001), Figure.

Conclusions: There is a significant association between increased volume of ANH and reduced
RBC transfusions, even after adjustment. Our findings suggest the use and volume of ANH
should be considered as a part of a center’s overall blood conservation strategy.
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Perioperative Transfusion Rate by Use and Amount of ANH
Among 6,515 Isolated CABG Procedures
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Table. Association between ANH use and RBC Transfusion
ANH Use Patients (#)  Transfusion (%) Odds Ratio_, p-value
None 5970 36.6 Ref
<400m] 113 28.3 1.0 0.88
400-799ml 265 29.1 1:1 0.65
R00ml+ 167 13.2 0.38 <0.001
Overall 6.515 356 0.87 ptrend=0.01

Adjusted for: patient demographics, comorbid conditions (including body surface area,
sevenity of cardiac disease), previous interventions, medication use, hemodynamics or findings
from cardiac catheterization, acuity, use of mechanical cardiac assist devices, pre-operative
hematocrit and medical center
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Adult Cardiac Session: Ischemic — Continued

2:30pPm Room 32AB

Red Blood Cell Transfusions Impact Pneumonia Rates After Coronary Artery Bypass
Grafting Surgery

D. 8. Likosky’, G. Paon, S. D. Harringtor’, R F. Theurer', A. Delucia IIT, A. Fishstrom’,

R. L. Prager’

"University of Michigan Health System, Ann Arbor, ’Henry Ford Hospital, Detroit, M1, *Advanced
Cardiothoracic Surgeons, Clinton Township, MI, *Bronson Methodist Hospital, Kalamazoo, MI

COMMERCIAL RELATIONSHIPS D.S. Likosky: Research Grant, Agency for Healthcare Research and Quality (AHRQ);
Speakers Bureau/Honoraria, SpecialtyCare; Consultant/Advisory Board, American Society of Extracorporeal Technology

Purpose: Pneumonia, a known sequelae of coronary artery bypass grafting (CABG)

surgery, significantly increases a patient’s risk of morbidity and mortality. While not well
characterized, red blood cell (RBC) transfusions may increase a patient’s risk of pneumonia.
We describe the relationship between RBC transfusion and postoperative pneumonia after
CABG surgery.

Methods: A total of 16,182 consecutive patients underwent isolated CABG surgery between
2011 and 2013 at any of 33 hospitals in the state of Michigan. We used propensity scoring
to match (based on age, sex, body mass index, history of smoking, congestive heart failure,
chronic obstructive pulmonary disease, diabetes, prior cardiac surgery, vascular disease,
ejection fraction, preoperative hematocrit, and preoperative pneumonia) 4,585 patients
receiving RBCs to 9,612 not receiving RBCs (ntotal=14,197). We report adjusted odds ratios
(ORadj), estimated from logistic regression, reflecting the association between the number of
RBC units (none, 1,2 3,4, 5, 6+) transfused and postoperative pneumonia.

Results: After propensity matching, 450 (3.2%) patients developed pneumonia and 4,585
(32.3%) received RBC transfusion. There was a significant association between any RBC
transfusion and pneumonia (ORadj 4.0, p < 0.001). There was a dose-response between
number of units and odds of pneumonia, Figure and Table. Patients receiving only one or two
units of RBCs had a nearly twofold (ORadj 1.8, p < 0.001) increased odds of pneumonia.

Conclusions: We found a significant, volume-dependent association between an increasing
number of RBCs and odds of pneumonia, which persisted after adjusting for preoperative
patient characteristics. One strategy to reduce pneumonia following CABG surgery may be
through the utilization of restrictive RBC transfusion practices.
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Rate of Pneumonia by Number of RBC Units After Isol CABG Surgery
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_Table. Association between Number of RBC units and Pneumonia

Number of | Patients (#) Pneumonia Odds Ratm.—.d. p-value
RBCs (%)

None 9,612 1.7 Ref

1 unit 1,202 2.5 1.6 0.02

2 units 1,614 3.7 2.1 <(.001

3 units 606 7.1 4.9 <0.001

4 units 452 8.0 5.5 <0.001

5 units 207 12.6 8.9 <0.001

6+ units 504 19.6 144 <0.001
Overall 14,197 3.2 4.0 ptrend<0.001
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Adult Cardiac Session: Ischemic — Continued

2:45pm Room 32AB

Impact of Comprehensive STS Quality Improvement on Outcomes and Failure to Rescue
D. Chu, P Chan, L. M. Wei, C. C. Cook, T" G. Gleason, V. Morell, V. Badhwar

University of Pittsburgh Medical Center, PA
Purpose: The Society of Thoracic Surgeons (STS) quality benchmarks guide operative and

perioperative outcome improvement in cardiac surgery. Failure to rescue (F'TR) from major
postoperative morbidity is a proposed metric of program quality. We examined the impact of
a programmatic quality improvement initiative guided by STS quality measures on clinical
outcomes and FTR.

Methods: After excluding cases of shock, endocarditis, and transplantation, prospectively
collected STS data on 3,065 consecutive patients who underwent nonemergent cardiac
operations at a quaternary US institution from January 1,2010, to January 31,2014, were
retrospectively analyzed. On January 1,2012, a program guided by evidence-based STS
measures on preoperative optimization and protocolized postoperative management was
implemented. Clinical outcomes and FTR rates were compared between operations
performed before (Group A) and after (Group B) implementation.

Results: ST'S predicted preoperative mortality (PROM) and composite of
mortality+morbidity (PROMM) were similar in both Group A and Group B (2.9% * 3.7%
vs 3.1% + 4.0%, p = 0.21; 17.8% + 12.1% vs 18.3% + 12.4%, p = 0.24, respectively). However,
the observed mortality and composite mortality+morbidity was lower in Group B vs Group
A (31/1,576 [2.0%] vs 46/1,489 [3.1%], p = 0.05; 168/1,576 [10.7%)] vs 301/1,489 [20.2%],
= 0.0001, respectively). Despite clinical outcome improvement, no differences in FTR rates
were observed across all seven major morbidity indicators (Table 1). These findings remained
consistent during procedural subgroup analysis for isolated coronary artery bypass grafting
(CABG) surgery (Figure 1).

Conclusions: Implementation of evidence-based improvement initiatives derived from STS
quality measures significantly improves cardiac surgical outcomes without impacting FTR
rates. Future studies involving national data would be needed to determine if FTR proves to
be a useful quality instrument over existing adult ST'S metrics.

Isolated CABG
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Table 1 |

Study Period (all cases)

Group A Group B

(n=1,489) (n=1,576)
Outcome Measure Incidence p value
STS PROM 2.9% = 3.7% 3.1% = 4.0% 0.21
Observed Mortality 46/1,489 (3.1%) 31/1,576 (2.0%) 0.05
STS Composite PROMM 17.8% + 12.1% 18.3% = 12.4% 0.24
Observed Mortality/ 301/1,489 (20.2%) | 168/1,576 (10.7%) | 0.0001
Morbidity
Complication Failure to Rescue Rates p value
Reoperation for bleeding 5/44 (11.4%) 1/33 (3.0%) 0.23
Deep Sternal Wound 0/2 (0.0%) 0/3 (0.0%) 1
Infection
Cerebral Vascular Accident 5/29 (17.2%) 1/24 (4.2%) 0.2
Prolonged Ventilation 29/202 (14.4%) 17/97 (17.5%) 0.5
Pneumonia 13/80 (16.3%) 10/45 (22.2%) 0.47
Renal Failure 21/82 (25.6%) 7/32 (21.9%) 0.81
Dialysis 13/38 (34.2%) 5/21 (23.8%) 0.56
Any Complication 35/290 (12.1%) 19/156 (12.2%) 1

3:00 Pm Room 32AB

Debate: 65-Year-Old Diabetic Female With Triple Vessel Disease and BMI of 35

Bilateral IMA: TBA

LIMA and Veins: Robert A. Guyton, Atlanta, GA
COMMERCIAL RELATIONSHIPS R. A. Guyton: Consultant/Advisory Board, Medtronic, Inc
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1:30pm - 3:30 Pm Room 30CD
Congenital Session: Pediatric Congenital |

Moderators: Christopher A. Caldarone, Toronto, Canada, and Sitaram M. Emani, 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 on each abstract.

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.

1:30pPm Room 30CD
Over 2 Decades of a Single-Institution Experience With the Ross Procedure:

Lessons Learned

Z.Y. Al Halees, B. Fadel, M. Al Shahid, M. Al Amri, Z. Al Bulbul, A. Alomrani, M. Al Ahmadi,
J Alburaiki

King Faisal Specialist Hospital and Research Center, Riyadh, Saudi Arabia

Purpose: The Ross procedure is an attractive option for aortic valve replacement (AVR),
particularly in the young. Controversy exists on long-term outcomes in this age group,
particularly in reference to aortic root dilatation and subsequent need for reoperation.

Methods: From January 1990 to December 2012, 532 patients underwent the Ross procedure
at our institution for various aortic valve pathologies (67% rheumatic). Mean age was 18
years + 13 years with 46 patients less than 2 years of age and the rest 2-52 years. Neonates
and infants who required complex concomitant procedures like arch reconstruction and/or
mitral valve repair were not included. The autograft was implanted as a full standing aortic
root with coronary transfer. Seventy-four patients had mini-Ross—Konno procedures. Mean
follow-up was 9.6 years + 9 years.

Results: Hospital mortality was 1.2%. Freedom from all events excluding reoperation was
97% + 2%. Eighty-six patients required 91 reoperations and these were mostly in rheumatic
patients with aortic regurgitation and dilated aortic roots (>27 mm) from our early
experience. The risk of autograft failure increased in the presence of concomitant rheumatic
mitral valve disease requiring concomitant repair. Patients with aortic stenosis (AS) and
congenital aortic valve disease, with AS being the main hemodynamic manifestation, had
almost no autograft-related reoperations. Infants and children who required a mini-Ross—
Konno procedure showed no AR, no recurrence of left ventricular outflow obstruction, and a
growth that paralleled somatic growth with no significant neoaortic root dilatation. Survival
in all groups was excellent.

Conclusions: Autograft failure is higher in patients with preoperative AR and dilated aortic
roots, particularly with rheumatic etiology. Patients with AS and congenital aortic valve
disease showed excellent outcomes and are probably the best candidates for the procedure.
Currently, they constitute our main indication for the procedure.
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1:45pm Room 30CD

Transcatheter Pulmonary Valve Replacement With the Melody Valve in Children
and Adults With Right Ventricular Outflow Tract Conduit Dysfunction After the Ross
Procedure

M. Gillespie’, D. McElbinney', J. Kreutzer’, W, Hellenbrand’, H. EI-Said®, P Ewer?’,

L. Bergersen®, J. Rhodes’, L. Sondergaard®, T' Jones’

'NYU Medical Center, New York, *German Heart Centre Munich, *The Children’s Hospital of
Philadelphia, PA, "Yale New Haven Hospital, CT, > Children’s Hospital San Diego, CA, °Children’s
Hospital Boston, MA, "Miami Children’s Hospital, FL, XRig.v/yospitalez‘—Copenbagen University
Hospital, Denmark, *Seattle Children’s Hospital, WA

COMMERCIAL RELATIONSHIPS T Jones: Research Grant, Medtronic, Inc; Consultant/Advisory Board, Medtronic, Inc;

D. McElhinney: Consultant/Advisory Board, Medtronic, Inc; M. Gillespie: Research Grant, Medtronic, Inc; Consultant/

Advisory Board, Medtronic, In; J. Kreutzer: Consultant/Advisory Board, Medtronic, Inc; Research Grant, Medtronic, Inc; W.
Hellenbrand: Consultant/Advisory Board, Medtronic, Inc; L. Sondergaard: Consultant/Advisory Board, Medtronic, Inc

Purpose: In reported series, the most common reasons for reoperation of the Ross procedure
(RP) were right ventricular outflow tract (RVOT) conduit dysfunction and autograft

regurgitation. Transcatheter pulmonary valve replacement (TPVR) could alter the impact of
conduit dysfunction and the risk-benefit balance for the RP in general.

Methods: The inception cohort for this study included all 358 patients who underwent
catheterization with the intent to implant a Melody TPV as part of three prospective studies
that included 21 international sites. The 67 patients (19%; median age 17 years) who had a
prior RP comprised the study cohort for this analysis.

Results: TPVR was performed in 56 patients for RVOT obstruction (22), pulmonary
regurgitation (PR) (21), or both (13). In 11 patients, a valve was not implanted due to risk
of coronary artery (CA) compression (5), favorable hemodynamics (4), and other (2). One
patient underwent emergent surgery for CA compression after TPV implant. The RVOT
gradient decreased after TPVR, from 38 mm Hg to 13 mm Hg (median; p < 0.001), and
there was no/trivial PR in all but three patients with mild PR. At a median follow-up (FU)

of 4 years, there was one death from sepsis. Twelve patients underwent RVOT reintervention:

in six, the TPV was explanted (three for endocarditis with conduit obstruction, one for

stent fracture and conduit stenosis, two at reoperation for other reasons); eight patients had
transcatheter reintervention for stent fracture and stenosis (two later underwent explant).
Freedom from explant was 87% * 5% at 4 years. Overall, there was no significant change in
RVOT gradient or right ventricular pressure from early to later FU, and only one patient was
found to have >mild PR.

Conclusions: TPVR with the Melody valve provides good acute outcomes and durable valve
function in the majority of RP patients. Recurrent RVOT obstruction associated with TPV
stent fracture was the main reason for reintervention. CA compression is an important
potential complication.
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Congenital Session: Pediatric Congenital I — Continued

2:00 Pm Room 30CD

The Valved Polytetrafluoroethylene Conduits for Right Ventricular Outflow Tract
Reconstruction: Clinical Experience and Mechanical Properties of Bulging Sinuses
T. Shinkawa’, F: Watanabe, T. Miyazaks’, M. Yamagishi’, M. Imamura®

"Arkansas Children’s Hospital, Little Rock, > University of Arkansas, Little Rock, ’Kyoto Prefectural
University of Medicine, Japan

REGULATORY DISCLOSURE 'This presentation describes the off-label use of the W. L. Gore PRECLUDE Pericardial
Membrane, which was used for heart valve leaflet in this study.

Purpose: The purposes of this study were to review our early outcomes of the expanded
polytetrafluoroethylene (ePTFE) valved conduit with or without bulging sinuses as

right ventricle to pulmonary artery conduit for congenital heart disease, and to examine
mechanical strength and surface appearance of the ePTFE material after creating bulging
sinuses.

Methods: This is a retrospective review of all patients receiving the ePTFE valved conduit
between January 2008 and March 2014 at a single institution. Major outcomes studied
included conduit survival and function. The mechanical wall strength and the surface
appearance after creating bulging sinuses were investigated by unidirectional pull test and by
scanning electron microscopy.

Results: There were 108 right ventricle to pulmonary artery conduit operations with ePTFE
valved conduit with or without bulging sinuses. The median age and weight at the operation
was 6.3 years (0.0-36.5 years) and 21.7 kg (2.6-96.5 kg). Eighty-three operations were
reoperation for right ventricular outflow tract. Conduit size varied from 12 mm to 24 mm.
There were two early deaths and one late death, two orthotopic heart transplantations,

and four conduit reoperations during the median follow-up of 2.7 years (0.2 to 6.1 years).
Freedom from conduit reoperation at 5 years was 92.9%. Among the patients followed more
than a year, the conduit insufficiency was less than mild in 78% of patients (51/65) with
mean pressure gradient of 26 mm Hg. The pull tests and the scanning electron microscopy
images showed no obvious difference in mechanical strength for radial and longitudinal
direction and in surface appearance between the ePTFE grafts with or without bulging.

Conclusions: The ePTFE valved conduit with or without bulging sinuses showed excellent
early outcomes. The unidirectional pull test and scanning electron microscopy examination
showed no obvious difference in mechanical property after creating bulging sinuses on

ePTFE graft.
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Congenital Session: Pediatric Congenital I — Continued

2:15pm Room 30CD

Hybrid Procedure as an Alternative to Surgical Palliation of High-Risk Infants With
Hypoplastic Left Heart Syndrome and Its Variants: Mid-Term Outcomes

M. O. Murphy, H. Bellsham-Revell, G. Morgan, 1" Krasemann, E. Rosenthal, S. Qureshi,

C. Salib, C. Austin, D. Anderson

Guy’s & St Thomas/Ewvelina London Children’s Hospital, United Kingdom

Purpose: Hybrid procedures (HP) offer patients with severe congenital heart disease an
alternative initial procedure to conventional surgical reconstruction. We report the mid-
term outcomes of a cohort of neonates who had HP for variants of hypoplastic left heart

syndrome (HLHS).

Methods: Between December 2005 and January 2013, 41 neonates at high-risk for Norwood
procedure (NP) underwent bilateral pulmonary artery banding followed by ductal stenting
via sternotomy. Thirty-five patients had HLHS, while six had aortic stenosis (AS) with
severe left ventricular (LV) hypoplasia. Primary indications for HP was low birth weight in
18, borderline LV for biventricular repair (BVR) in six, intact atrial septum in five, and poor
preoperative condition in 13. Echocardiographic, angiographic, operative, and clinical data
were reviewed. Outcomes were summarized with descriptive statistics and risk factors for

mortality identified.

Results: At a median of 6 days and 2.6 kg, 25 males and 16 females underwent HP. All but
six patients had an antenatal diagnosis and 24 patients were from other congenital cardiac
centers. Nine patients had perioperative balloon aortic valvuloplasty (BAV), one patient had
fetal BAV, and 17 patients had intervention to their atrial septum (41.4%). There were nine
inpatient deaths (21.9%) and four inter-stage deaths (9.8%). Twenty-eight patients survived
to undergo either NP (11), comprehensive stage IT (CS2) (14), or BVR (3). No patients had
heart transplantation. There were two early deaths, two late deaths prior to Fontan, and one
late death after Fontan completion after CS2. All patients who had subsequent NP or BVR
were mid-term survivors. Overall survival was 56.1% at a median follow-up of 32.0 months.
By univariate analysis, patient factors, diagnosis of HLHS, and CS2 as the first procedure
after HP were associated with non-survival.

Conclusions: HP as an alternative to NP offers good mid-term survival in patients deemed
high-risk for neonatal reconstruction.
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2:30 Pm Room 30CD

Distal Transverse Arch to Left Carotid Artery Ratio Helps Identify Neonates With
Aortic Arch Hypoplasia
M. E. Swartz, B. Simon, J. Cholette, N. Atallah-Yunes, G. M. Alfieris

University of Rochester-Strong Memorial Hospital, NY

Purpose: The differentiation between coarctation (Co) with or without aortic arch hypoplasia
(AAH) is critical to delineate the surgical approach. We defined Co+AAH when the
transverse aortic arch was less than or equal to the diameter of the left carotid artery. Based
upon our definition, we hypothesized that infants with Co+AAH would demonstrate
distinct genetic expression patterns.

Methods: In 13 infants (7 Co+AAH, 6 Co), we analyzed mRNA from the area of Co+AAH,
as well as the distal aorta. An Affymetrix 1.0 genome array identified significant genes that
were expressed between infants with Co+AAH vs Co alone. RT-PCR quantified the fold
difference in expression between the Co+AAH or Co region relative to the distal aorta.

To further validate that infants with a distal transverse arch less than or equal to the left
carotid artery represents the diagnosis of Co+AAH, we retrospectively compared the clinical
outcomes from 2000-2010.

Results: The microarray data demonstrated 407 distinct genes that were significantly
overexpressed in infants with Co+AAH, predominantly in vascular smooth muscle cell
regulation, cell division, and development. RT-PCR confirmed Co+AAH was associated
with an increased expression of genes involved in vascular development (Figure 1). Of 79
infants requiring surgical repair, 28 had Co+AAH and were repaired using a sternotomy
and 51 Co approached using a thoracotomy (Table 1). At most recent follow-up, there was

a negative mean arm:leg blood pressure within both groups (-11.8 + 21.9 mm Hg vs -12.1 =
23 mm Hg, p = 0.9). Further, only two patients were currently treated with anti-hypertensive
therapy and only one patient from the thoracotomy group required reintervention.

Conclusions: This study provides genetic evidence that the diameter of distal transverse
arch:left carotid artery can be used to identify Co+AAH. Furthermore, preoperatively
delineating infants with Co+AAH results in limited hypertension at a mid-term follow-up.
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Figure 1.
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Figure 1. Fold difference in gene expression of Fibroblast Growth Factor
18 (FGF18), Hepsin, Tbox-2, and Parlamin (PALM) from infants with
Coarctation of the aorta (CoA) + aortic arch hypoplasia(AAH) and
coarctation alone.
* Denotes p value < 0.05
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Table 1. Clinical Variables from Infants
Requiring Surgery
Aortic Arch Coarctation pvalue
Hypoplasia of the Aorta

(26) (53)

Age (Days) 16.5£14.5 21.9+19.3 0.2
Weight (Kg) 3.2+0.8 3.26+1.1 0.7
Distal Transverse Arch (mm) 2.9+0.8 3.53+0.8 0.005
Left Carotid Artery (mm) 3.240.6 3.2610.74 0.7
Distal Transverse Arch:Left 0.9+0.2 1.1+0.2 0.004
Carotid Artery

7.6%3.2 7.8+3.1 0.8

Follow-up (Years)
Arm:Leg Blood Pressure
Gradient (mmHg)

-11.8+21.9 -12.1+23.0 0.9

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



J MONDAY, JANUARY 26, 2015

2:45pm Room 30CD

Evolving Technical Approach and Results in Hypoplastic Left Heart Syndrome With
Intact or Highly Restrictive Atrial Septum

E De Rita’, A. Hermuzi', A. McBrien?, M. Chaudbari, D. Crossland', J. O’Sullivan’,

M. Griselli', A. Hasan'

' Newcastle Upon Tyne, United Kingdom, > Freeman Hospital, Newcastle Upon Tyne,
United Kingdom

Purpose: Variants of hypoplastic left heart syndrome (HLHS) with intact atrial septum
(IAS) or highly restrictive interatrial communication (HRIC) still represent a challenging
management and have long been recognized as predictors of poor survival. The purpose of
this study is to describe our current approach from fetal assessment to Norwood palliation
and report interstage results.

Methods: A retrospective review, since the institutional HLHS program started in 2005 to
date, was conducted to identify neonates with HLHS associated to IAS/HRIC, requiring
emergent/urgent left atrial decompression. All the babies had fetal assessment demonstrating
absence of atrial communication or prominent flow reversal in the pulmonary veins. Our
technical approach evolved during the time so that nowadays, delivery is accommodated in
hybrid theater: via median sternotomy, attempt of interventional defect creation/enlargement
is performed; otherwise, surgical septectomy with inflow occlusion technique is quickly viable
as backup plan.

Results: Nine neonates required left atrial decompression within the first 48 hours of

life (five immediately after birth). Four and five had IAS and HRIC, respectively. Three
neonates with HRIC had immediate clinical deterioration post failed septostomy, two
required extracorporeal membrane oxygenation (ECMO), and all three died before
Norwood operation. Of the other six, three had successful inflow occlusion septectomy, two
transatrial stent placement, and one transatrial balloon septostomy. Five out of six underwent
concomitant bilateral pulmonary artery banding. All six patients reached Norwood procedure
after 27 days + 21 days and 50% required ECMO postoperatively. There was no hospital
mortality after Norwood and current inter-stage survival is 100%: five patients successfully
underwent second-stage palliation; one of them had heart transplantation after Fontan
completion.
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Conclusions: Our experience suggests that effective postnatal left atrial decompression
can improve the outcome of HLHS patients with IAS and HRIC. A systematic
multidisciplinary approach and mechanical cardiac support facility are mandatory and
effective to cut down hospital mortality after Norwood palliation and guarantee excellent
interstage survival.
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3:00 Pm Room 30CD

Potential Molecular Mechanism of Retrograde Aortic Arch Stenosis in the Hybrid
Approach to Hypoplastic Left Heart Syndrome

N. Hibino, M. Cismowski, B. Lilly, P MaConnell, T. Shinoka, J. Cheatham, P. Lucchesi,

M. E. Galantowicz, A. Trask

Nationwide Childrens Hospital, Columbus, OH
COMMERCIAL RELATIONSHIPS 'T. Shinoka: Research Grant, GUNZE LIMITED

Purpose: Hybrid palliation for hypoplastic left heart syndrome (HLHS) has emerged as

an alternative approach to the Norwood procedure. The development of patent ductus
arteriosus (PDA) in-stent stenosis can cause retrograde aortic arch stenosis (RAAS) leading
to significant morbidity. This study aimed to identify the mechanism of RAAS development
from patients undergoing hybrid palliation.

Methods: After IRB approval, tissues from stented PDA were collected from 19 patients
undergoing timely or premature comprehensive stage 2 repair from 2009 to 2014. RNA
extracted from these samples was examined by gPCR analysis for smooth muscle cell
(SMC) differentiation, SMC proliferation, and inflammation markers. A retrospective chart
review of these patients was also performed. Patients requiring RAAS intervention based on
cardiology-surgery consensus were defined as Group I (n=12), whereas patients without any

RAAS intervention formed Group II (n=7).

Results: Patient characteristics are HLHS with aortic atresia: 8, HLLHS with aortic stenosis:
3, unbalanced atrioventricular canal (AVC): 1 in Group I; double inlet left ventricle/
transposition of the great arteries: 3, double outlet right ventricle: 2, and unbalanced AVC: 2
in Group IL. Smooth muscle cell differentiation markers, such as SM22 and calponin, were
significantly higher in Group I than in Group II (SM22: p = 0.01, calponin: p = 0.04).In

an initial study investigating potential signaling pathways known to be involved in smooth
muscle cell modulation, the expression of TGF-beta, Notch receptors, and PDGF were
significantly higher in Group I compared with Group II (TGF-beta: p = 0.03, Notch1: p =
0.01, Notch2: p = 0.04, Notch3: p < 0.01, PDGF-B: p < 0.01).

Conclusions: Increased SMC differentiation and expression of proliferation signaling markers
suggest a mechanism for inward neointimal formation in the peri-stent region; therefore,
these markers could be therapeutic targets to prevent RAAS.
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3:15pPm Room 30CD
Complex Aortic Arch Reconstruction Using Moderate Hypothermia and Antegrade
Cerebral Perfusion in Newborns and Children

B. Gupta®, A. Dodge-Khatam#®, M. Taylor’, D. Maposa’, J. Knudsor?, J. D. Salazar'

!Uniwversity of Mississippi Medical Center, Jackson, *Children’s Heart Center, Jackson, MS, *Batson
Childrens Hospital/The University of Mississippi Medical Center, Jackson

Purpose: Antegrade cerebral perfusion (ACP) is used with deep to moderate hypothermia
for cerebral protection during aortic arch surgery. Little data exist on the use of tepid
temperatures in a pediatric population. We report the clinical outcomes of newborns and
children who underwent arch reconstruction using moderate hypothermia with ACP.

Methods: Between 2010 and 2014, 56 newborns and children underwent complex aortic
arch surgery using moderate hypothermia (25.1°C + 0.2°C) with ACP and pH stat strategy.
These included 45% Norwood operations, 43% isolated arch reconstructions, 7% arch
reconstructions with other procedures, 4% comprehensive stage I+II, and 2% arch aneurysm
repairs. Median patient age at surgery was 9 days (range 3 days-16 years). Operative and
postoperative outcomes included cross-clamp time, cardiopulmonary bypass time, discharge
mortality, length of hospital stay, need for extracorporeal membrane oxygenation (ECMO),

serum peak creatinine level, need for peritoneal dialysis, seizures, and stroke.

Results: The mean cardiopulmonary bypass and cross clamp times were 211 min + 112 min
and 98 min * 70 min, respectively. ACP was performed at a flow rate of 46 mL/min/kg +
6 mL/min/kg for 54 min + 20 min. No patient required hemodialysis. None of the patients
had liver dysfunction. The postoperative outcomes are detailed in the Table below.

Conclusions: Moderate hypothermia with antegrade cerebral perfusion resulted in
encouraging early outcomes in newborns and children undergoing complex aortic arch
surgery. Further follow-up on the late clinical outcomes is needed.

Table 1. Postoperative outcomes on N = 56 newborns and children g
Postoperative outcome Value §
Discharge mortality, N 4 (7%) =
Need for ECMO, N 6 (11%) >
Length of hospital/ICU stay, days 20£17/14£13 =
Peak postop serum creatinine level, mean (mg/dL) | 0.7£0.3 (age at surgery: less than 1 year) g
0.8+0.3 (age at surgery: 1— 16 years) 8
Need for temporary peritoneal dialysis, N 2 (4%) =
Seizures, N 3 (5%)
Neurologic deficit or Stroke, % 0
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1:30pm - 3:30 Pm Ballroom 20D
General Thoracic Session: Lung Cancer |

Moderators: Jules Lin, Ann Arbor, M1, and Sandra L. Starnes, Cincinnati, OH

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 on each abstract.

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 Ballroom 20D

Free Margin Distance Does Not Influence Recurrence and Survival Rate After RO
Wedge Resection for Stage | Non-Small Cell Lung Cancer

G. Maurizi', A. D'Andrill?, A. Ciccone’, M. Ibrahim’, C. Andreett??, S. Tiernd?, C. Poggd,

F Venuta®, E. A. Rendina®

!University of Rome, Italy, *Sapienza University of Rome, Italy

Purpose: The relationship between free margin distance and recurrence rate and overall
survival after RO wedge resection (WR) for non-small cell lung cancer (NSCLC) is still
not clear. We retrospectively evaluated long-term oncological outcome of patients who
had undergone WR for NSCLC to assess the prognostic impact of margin distance in this
setting.

Methods: Between 2003 and 2013, 243 consecutive patients with functional contraindication
to major lung resection underwent WR with systematic lymph node dissection for clinical
stage I NSCLC. Only patients with pathological stage I and RO resection (182) were
enrolled in the study and divided into three subgroups according to margin distance (<1 cm,
1-2 cm, >2 cm).

Results: Histology was adenocarcinoma in 112 patients, squamous cell in 30, and other in
40. Postoperative morbidity rate was 18.7%. Postoperative mortality was 1.1%. The median
follow-up was 31 months (range 2-133 months). Locoregional (lung parenchyma, hilum,
mediastinum) recurrence rate was 26.4% (n=48). Distant recurrence rate was 11% (n=20).
Overall 5-year survival was 70.4%. Disease-free 5-year survival was 51.7%. No statistical
difference in locoregional (p = 0.92) and distant (p = 0.28) recurrence rate was found if
comparing the three patient groups. No difference was found in overall survival between the
three groups (p = 0.73).

Conclusions: WR is a viable option for surgical treatment of stage I NSCLC when lobectomy
is contraindicated. Distance between the tumor and the parenchymal suture margin does not
influence recurrence and survival rate when RO resection is achieved.
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1:45 pm Ballroom 20D

Outcomes Following Surgery in High-Risk Patients With Early Stage Lung Cancer
M. 8. Sancheti, |. Melvan, R. Medbery, F. G. Fernandez, T Gillespie, Q. Li, . Binongo,
A. Pickens, S. D. Force

Emory University, Atlanta, GA
COMMERCIAL RELATIONSHIPS  A. Pickens: Speakers Bureau/Honoraria, Ethicon Endo-Surgery, Inc

Purpose: Patients with early stage lung cancer considered high risk for surgery are
increasingly being treated with non-surgical therapies, including stereotactic body radiation
therapy. However, consensus on high-risk classification does not exist. We compared clinical
outcomes following lung cancer surgery in patients considered to be high risk to those of
standard risk patients.

Methods: Four hundred ninety patients from our institutional STS data from 2009 to 2013
underwent resection for clinical stage I lung cancer. High-risk patients were identified by
ACOSOG 24032/24099 criteria: major: forced expiratory volume (FEV1) <50% or diffusing
capacity (DLCO) <50%; minor (two of the following): age 275 years, FEV1 51-60%,

or DLCO 51-60%. Demographics, perioperative outcomes, and survival between high

and standard risk patients undergoing lobectomy and sublobar resection were compared.
Univariate analysis was performed using the chi-square test/Fisher’s exact test and the
t-test/Mann-Whitney test. Survival analysis was performed with a Cox regression model to
calculate hazard ratios and Kaplan-Meier survival curves were drawn.

Results: One hundred eighty (37%) of patients were classified as high risk. Compared to
standard risk patients, high-risk patients were older (70 years vs 65 years, p < 0.0001), had
worse FEV1 (57% vs 80%, p < 0.0001), and DLCO (47% vs 77%, p < 0.0001). High-risk
patients also had greater smoking pack years (46 vs 30, p < 0.0001) and greater incidence of
COPD (72% vs 32%, p < 0.0001). High-risk patients were more likely to undergo sublobar
resection (32% vs 20%, p = 0.001). Length of stay was longer in the high-risk group

(5 days vs 4 days, p < 0.0001). There was no difference in postoperative mortality (2% vs 1%,
2 =0.53). Nodal upstaging occurred in 20% of high-risk patients and 21% of standard-risk
patients (p = 0.79). Three-year survival was 59% for high-risk patients and 76% for standard-
risk patients (p < 0.0001) (Figure).

Conclusions: Good clinical outcomes following surgery for early stage lung cancer can be
achieved in patients classified as high risk. In our study, surgery led to upstaging in 20% of
patients and reasonable 1-, 2-, and 3-year survival. This study suggests that empiric selection
criteria may deny patients optimal oncologic therapy.
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2:00 Pm Ballroom 20D

Video-Assisted Thoracoscopic Surgery Is a Safe and Effective Alternative to Open
Approach in Anatomical Segmentectomy for Treatment of Non-Small Cell Lung
Cancer Patients

G. Ghaly, M. Kamel, A. Nasar, 8. Paul, P C. Lee, J. Port, B. M. Stiles, N. K. Altorki

New York Presbyterian Hospital/Weill Cornell Medical Center, New York

Purpose: A video-assisted thoracoscopic surgical (VAT'S) approach for segmentectomy
is technically challenging and differs from the conventional open approach. This is a
comparative study between VAT and thoracotomy for anatomical segmentectomy to
explore the feasibility and safety of VATS in the treatment of non-small cell lung cancer
(NSCLO).

Methods: We retrospectively analyzed patients undergoing anatomical segmentectomy
performed for NSCLC between 2000 and 2014. We evaluated primary outcome variables,
including perioperative course, pathology, recurrence, and survival. The probability of overall
and disease-free survival was estimated with the Kaplan-Meier method and significance was
estimated by the Log-rank test.

Results: We performed 193 segmentectomies: 91 VATS (47%) and 102 open (53%). VATS
patients were older (72 vs 68, p = 0.016) and had similar gender (63% vs 61% female,

2 =0.792), comorbidity index (1.2 vs 1.6, p = 0.505), and T-classification (90% vs 82%

T1, p = 0.228) vs thoracotomy patients. There were no significant differences for VAT'S vs
thoracotomy regarding median number of lymph nodes (7 vs 8, p = 0.112) or of mediastinal
lymph node stations sampled (2 vs 2, p = 0.2). VAT'S patients had more N1 stations sampled
(mean: 1.2 vs 0.9, p = 0.033). VAT'S was associated with decreased length of stay (4 days

vs 5 days, p = 0.001) and pulmonary complications (8% vs 20%, p = 0.033) compared to
thoracotomy (Table 1). There was no difference in final pathologic stages between groups

(p = 0.331), although patients undergoing thoracotomy had larger median tumor size

(1.7 em vs 1.5 em, p = 0.034). No significant difference was apparent in 3-year overall survival
for stage IA NSCLC, although the trend favored VAT'S (90% vs 75%, p = 0.212). Similarly,
3-year overall survival for the entire cohort favored VAT over thoracotomy (90% vs 71%,

2 =0.018).

Conclusions: VAT'S anatomic segmentectomy is a feasible and oncologically safe technique,
particularly for the treatment of stage IA NSCLC patients. VATS patients have shorter
hospital stays and fewer pulmonary complications compared to those undergoing
thoracotomy. VAT'S patients received equivalent lymphadenectomy to thoracotomy patients.
VATS patients had improved overall survival, although this may have been due to differences
in patient selection.

=
=)
=
=
]
=<
>
E=
—
m
=
=
=]
[=]
=

Continued on next page

QAudience Poll @Ticketed Event 51st Annual Meeting Abstract Book 185



MONDAY, JANUARY 26, 2015 1

General Thoracic Session: Lung Cancer I — Continued
Abstract continued from previous page

VATS Thoracotomy
Segmentectomy Segmentectomy

n= 91

0(Tis) 1(1.1%) 0
1A 71 (78%) 69 (67.6%)
Pathological stage B 13(14.35) 17 (16.7%)
1A 3(3.3%) 6(5.9%) P=0.331
1B 1(1.1%) 4(3.9%)
na 2(2.2%) 6(5.9%)
All 9(10%) 23(23%)
Complications: Pulmonary 8 (9%) 20(19.6%) P=0.033
Others 1(1%) 2(2%)
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2:15prm Ballroom 20D

Robotic Lobectomy Does Not Increase Nodal Upstaging Compared to Video-Assisted
Thoracoscopic Surgical (VATS) Lobectomy in Clinically Node-Negative Patients With
Lung Cancer

B.E. Lee, R. ]. Korst, M. Shapiro, E. Kletsman

The Valley Hospital, Ridgewood, NJ

Purpose: Recent multi-institutional published data demonstrated increased pathologic nodal
upstaging by robotic lobectomy compared to historical VATS lobectomy data. To eliminate
potential variability from having multiple surgical and/or pathological techniques, we
compared the rate of nodal upstaging at a single institution where both robotic and VATS
lobectomy are performed.

Methods: This was a retrospective, single institution review of clinically node negative patients
with lung cancer undergoing VAT or robotic lobectomy by two thoracic surgeons from
2009 to 2014. Patients with in-situ adenocarcinoma (formerly bronchioloalveolar carcinoma)
were excluded. All patients underwent preoperative CT/PET imaging. Additional staging
procedures were performed when clinically indicated. One surgeon solely performed VATS
lobectomy while the other performed both VAT and robotic lobectomy. Clinical data were
recorded in concordance with The Society of Thoracic Surgeons National Database elements.
The rates of pathological nodal upstaging, as well as disease-free and overall survival, were

calculated.

Results: A total of 211 patients met inclusion and exclusion criteria and underwent anatomic
lobectomy by VAT'S (n=158) or robotics (n=53). The two groups were statistically similar in
their clinical stage, tumor size, location, and histology. Within the VATS group, 24 patients
experienced nodal upstaging (15.2%) with 13 patients having pN1 disease, seven patients
having pN2 disease, and four patients having pN1+N2 disease. The robotics group contained
seven patients (13.2%) with nodal upstaging with five patients exhibiting pN1 disease

and two patients with pN1+N2 disease. There was no difference in pathological upstaging
between VAT'S and robotics (p = 0.72). When comparing VAT'S vs robotics, there were

no significant differences in 2-year overall survival (89% vs 95%, respectively, p = 0.56) and
2-year disease-free survival (83% vs 95%, respectively, p = 0.41).

Conclusions: In this comparison of robotic and VAT'S lobectomy for clinically node negative
lung cancer that was managed with consistent surgical technique and pathologic evaluation,
the rate of nodal upstaging achieved by robotics appears similar to VATS. In addition, there
were no appreciable differences in disease-free survival or overall survival.
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General Thoracic Session: Lung Cancer I — Continued

2:30pPm Ballroom 20D

Diameter of Solid Tumor Component Alone Should Be Used to Establish T-Stage in
Lung Adenocarcinoma

B. M. Burt!, A. Leung', M. Yanagawa?, W, Chen’, C. D. Hoang’, V. Nair', J. B. Shrager!
Stanford University School of Medicine, CA, *Osaka University Graduate School of Medicine,
Japan

Purpose: The CT appearance of “ground glass” components within lung adenocarcinomas
closely correlate with non-invasive tumor histology, and solid radiographic components
closely correlate with invasive histology. We therefore hypothesized that T-stage might be
more accurately applied by considering only the solid component nodule diameter, rather
than total nodule diameter.

Methods: We identified 74 patients with a solitary lung adenocarcinoma who underwent
surgical resection without receiving neoadjuvant therapy and who had a thin-section chest
CT within 3 months prior to surgery. CT scans were re-reviewed by a thoracic radiologist,
and maximum total diameter and solid diameter of the resected nodules were measured.
T-tests, ANOVA, univariate and multivariate Cox proportional hazards models, and Kaplan-
Meier analyses with log-rank tests were performed to determine whether total nodule
diameter, or solid component diameter, was more predictive of overall survival (OS).

Results: Thirty-three patients (45%) had a solid nodule, 39 (53%) had a part-solid nodule,
and two (3%) had a pure ground glass lesion. The majority of patients were white (59%) and
female (69%); 42% were never-smokers. Mean age was 65.2 years + 12.4 years. Seventy-four
percent underwent lobectomy and 23% sublobar resection. Sixty-six percent had pathologic
stage I disease, 22% stage II, and 12% stage IIIA. Mean total and solid nodule diameters
were 32.1 mm * 17.5 mm and 24.8 mm * 18.0 mm, respectively (p = 0.01). Among the 39
patients with part-solid nodules, multivariate models incorporating significant univariate
predictors of OS (age, procedure, n descriptor) revealed that maximum solid diameter was
associated with OS (HR 1.17, p = 0.005) and maximum total diameter was not. Multivariate
analyses of the entire cohort (42% with pure solid nodules) constructed with significant
univariate predictors of OS (age, procedure, n descriptor, histology) revealed that maximum
solid diameter was an independent predictor of OS (HR 1.04, p = 0.015) while maximum
total diameter was not (p = 0.13).

Conclusions: In a largely non-Asian cohort undergoing resection for adenocarcinoma,
radiographic diameter of the solid component of a part-solid lesion is a better predictor of
OS than entire lesion diameter. These data suggest alteration of the T-descriptor for lung
adenocarcinoma such that the ground glass contribution to nodule diameter be ignored.
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2:45pm Ballroom 20D

Angiogenesis Biomarkers May Be Useful in the Management of Patients With
Indeterminate Pulmonary Nodules

C. W.Seder’, |. Kubasiak, E. Davila’, R. Medairos', R. Pithadid’, I. Tarhoni!, C. Fhied",
H. Alnajjar’, G. W. Chmielewski', W, Warren®, §. Basu', J. Borgia', M. Liptay'

'Rush University Medical Center, Chicago, IL, ? University of Illinois at Chicago

Purpose: Low-dose CT screening offers a means to detect lung cancer at an early stage.
However, the high false-positive rate associated with screening often creates patient
management dilemmas, introduces risk from diagnostic follow-up, and negatively impacts
cost-effectiveness. This study aims to survey angiogenesis biomarkers for those capable of
assigning clinical significance to indeterminate pulmonary nodules detected through CT
imaging studies.

Methods: An institutional database and specimen repository were used to identify 186
patients with stage I non-small cell lung cancer (NSCLC) (T1-2NOMO) and 68 patients
with benign solitary pulmonary nodules detected by CT imaging studies. Patients with
nodules of 3 cm or less and a high-risk profile were included in this study. All specimens
were evaluated in a blinded manner for 17 angiogenesis biomarkers using multiplex
immunoassays. Biomarker performance was calculated through the Mann-Whitney Rank
Sum U test and a receiver operator characteristic analysis. A multivariate analysis of age,
gender, and smoking history was also conducted via ANOVA.

Results: A total of 254 patients were screened for 17 angiogenesis biomarkers. Median nodule
size was 1.4 cm for benign cases and 1.7 cm for NSCLC; median smoking histories were

20 and 35 pack-years, respectively. Differences in serum concentrations of G-CSF, endoglin,
endothelin, FGF-1, HB-EGF, VEGF-C and VEGF-D were strongly significant (p < 0.001)
and EGE, follistatin, PLGF, FGF-2, VEGF-A, and BMP-9 were significant (p < 0.05)
between the benign and malignant nodule cohorts. Performance characteristics for these
biomarkers were excellent (area under the curve greater than 0.650).

Conclusions: Angiogenesis biomarkers may be capable of discriminating stage I NSCLC
from benign pulmonary nodules. These findings will be used to improve the performance of
our multi-analyte algorithm for this purpose.
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General Thoracic Session: Lung Cancer I — Continued

3:00 Pm Ballroom 20D

Long-Term Effect of an Interdisciplinary Supportive Care Intervention for Lung Cancer
Survivors Following Surgery

D.J.Raz, V. Sun, J. Y. Kim, A. Williams, M. Koczywas, M. Cristea, K. Reckamp, J. Hayter,

B. Tiep, B. Ferrell

City of Hope National Medical Center, Duarte, CA
COMMERCIAL RELATIONSHIPS D.]. Raz: Consultant/Advisory Board, Cireca Theranostics, LLC

Purpose: Surgery provides the best chance for cure and long-term survival in non-small cell
lung cancer (NSCLC). Persistent symptoms following surgery are common, and they can
negatively impact health-related quality of life (HRQOL) for survivors. The purpose of this
study was to examine the long-term effect of an interdisciplinary supportive care intervention
to improve HRQOL and symptoms in lung cancer survivors who were treated surgically.

Methods: Patients undergoing curative intent resection for NSCLC were enrolled in a
prospective sequential design whereby the control group was accrued first, followed by the
intervention group. Patients in the intervention group were presented by nurses at weekly
interdisciplinary care meetings prior to surgery and received four educational sessions
(physical, psychological, social, and spiritual wellbeing) following surgery. Appropriate
symptom management, social work, rehabilitation, and spiritual support interventions
were coordinated by the study nurse. In both groups, HRQOL, psychological distress, and
symptom severity were assessed at baseline and at 6-week intervals for 12 months using
surveys, which included the validated LCS, FACT-L, and MSAS questionnaires. Mean
survey scores were analyzed using 2x2 Factorial ANOVAs at 12 months.

Results: A total of 66 survivors (33=control, 33=intervention) were accrued. There was no
difference in age, baseline performance status, stage of disease, or proportion of patients who
underwent minimally invasive surgery between groups. Patients in the intervention group
had significantly less distress (mean 1.3 vs 4.0, p < 0.001, range 0-10) and more favorable
mean FACT-L scores (125.4 vs 99.3, p < 0.001, range 0-140), LCS scores (29.2 vs 23.9,

2 < 0.001, range 0-32), and MISAS scores (0.22 vs 0.41, p < 0.001, range 0-4) at 12 months.
‘The mean scores of all categories of questions in FACT-L (physical, social/family, emotional,
and functional wellbeing) were significantly more favorable in the intervention group at 12
months. There was an interaction present with minimally invasive surgery for functional
wellbeing. The intervention was associated with improved individual physical symptom
scores, including dyspnea, lack of energy, and difficulty sleeping.

Conclusions: An interdisciplinary supportive care intervention improves psychological distress,
HRQOL, and symptom severity at 12 months after lung cancer surgery. This study has
important implications in improving quality of life for lung cancer survivors after surgery.
Further study is warranted on incorporating the interdisciplinary personalized interventions
used in this study into clinical practice in lung cancer survivors.

3:15pm Ballroom 20D

The Impact of Zero-Day Global Reimbursement on Lung Cancer Care
Keith S. Naunheim, St Louis, MO
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1:30 Pm - 3:30 PM Room 29D
General Thoracic Session: Lung Transplantation

Moderators: Seth D. Force, Atlanta, GA, and Eric L. Grogan, Nashville, TN

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 on each abstract.

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 29D

Spontaneously Breathing Extracorporeal Membrane Oxygenation Support Provides
the Optimal Bridge to Lung Transplantation

M. Schechter, A. M. Ganapathi, B. R. Englum, P. Speicher, B. Gulack, S. Hirji, R. Davis,

M. G. Hartwig

Duke University Medical Center, Durham, NC

Purpose: Extracorporeal membrane oxygenation (ECMO) is increasingly being utilized as

a bridge to lung transplantation. Small, single-institution series have described increased
success using ECMO in spontaneously breathing patients compared to patients on ECMO
with mechanical ventilation, but this strategy has not been evaluated on a large scale.

Methods: Using the United Network for Organ Sharing database, all adult patients
undergoing isolated lung transplantation from January 2000 through September 2013 were
identified. Patients were categorized by their type of pre-transplant support: ECMO +
mechanical ventilation; ECMO only; vent only; no support. Kaplan-Meier survival analysis
with log-rank testing was performed to compare survival based upon type of preoperative
support. A Cox regression model was used to determine whether type of preoperative
support was independently associated with mortality, using previously established predictors
of survival as covariates.

Results: A total of 18,392 pulmonary transplantations were included in this analysis. One
hundred fifty-five patients (0.84%) were on ECMO + vent, 93 (0.51%) were on ECMO
only, 813 (4.42%) required only mechanical ventilation, while the remaining 17,331 (94.23%)
required no invasive support prior to transplantation. Survival was significantly worse with
patients requiring ECMO + vent or vent only (p < 0.0001 for both), but similar between
patients on ECMO alone and those not on support (p = 0.12; Figure 1). In multivariable
analysis, ECMO + vent and vent only were independently associated with decreased

survival compared to non-support patients (ECMO + vent: hazard ratios (HR) = 1.96, 95%
confidence interval (CI) = 1.36-2.84; vent only: HR = 1.52, CI = 1.31-1.78; p < 0.0001 for
both), while ECMO alone was not significant (HR = 1.07, CI = 0.57-2.01, p = 0.843).

Conclusions: In patients with rapidly advancing pulmonary disease awaiting lung
transplantation, ECMO with spontaneous breathing affords improved survival compared to
other bridging strategies.
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Table 1. Influence of Pre-Transplant Support on Mortality After Lung Transplantation

from January 2000 to September 2013, multivariate analysis (n=18,392)
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Hazard Ratio [95% Conf. Interval] | pvalue
Preoperative Support |
No Support 1 (Reference)
Vent only 1.53 1.31 1.78 <0.0001
ECMO only 1.07 0.57 2.01 0.83
ECMO + Vent 1.96 1.36 2.84 <0.0001

Variables also included in Cox regression model: patient age; diagnosis; force vital capacity
(%); end oxygen requirement (LPM); need for dialysis prior to transplant; total serum
bilirubin; serum creatinine; partial pressure of carbon dioxide; diabetic donor; era of

transplant (pre/post-2008)
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General Thoracic Session: Lung Transplantation — Continued

1:45pm Room 29D

Venous Thromboembolic Complications of Lung Transplantation in the Era of the
Lung Allocation Score
C. E. Evans, I Cheema, J. Kim, 1. Timofte, S. Pham, B. P Griffith, A. lacono, K. Rajagopal

University of Maryland, Baltimore
COMMERCIAL RELATIONSHIPS  S. Pham: Consultant/Advisory Board, TransMedics, Inc

Purpose: The lung allocation score (LAS) shifts organ allocation preferentially to high
acuity recipients, who may be more susceptible to postoperative complications. Venous
thromboembolic (VTE) complications following lung transplantation may adversely affect
recipient survival and allograft function. We sought to understand VTE complications in
lung transplant recipients in the LAS era.

Methods: The records of lung transplant recipients from July 1, 2008, to June 30, 2013, were
reviewed. The start and end dates of data collection were chosen to ensure that recipients fit
into the LAS era and adequacy of follow-up. No patients were censored from data analysis.
Deep venous thrombosis (DV'T) was diagnosed using duplex ultrasonography. Pulmonary
embolism (PE) was identified based upon one or more of the following: computed
tomography angiography (CTA), ventilation-perfusion (V/Q) scanning demonstrating high
probability for PE, or V/Q scanning with intermediate probability of PE plus evidence of a
concomitant DVT.

Results: One hundred twenty-three transplants were performed on 117 patients. Median
recipient age was 64 years; men comprised 64% (75/117), while women comprised 36%
(42/117). Primary transplants accounted for 93% of cases (115/123), while reoperative
transplants accounted for 7% of cases (8/123). In the overall recipient group, 46%

(57/115) underwent bilateral transplantation, while 54% (66/123) underwent unilateral
transplantation. Extracorporeal circulation was utilized in 34% of operations (42/123).
Venous duplex ultrasonography was performed in 86% of patients (101/117); 66% (67/101)
had evidence of DVT, inclusive of isolated upper extremity DVT attributable to central
venous catheters. Pulmonary imaging was performed in 88% of patients (103/117); 15%
(15/103) had evidence of PE. Median interval from transplant to diagnosis of DV'T was

15 days, while median interval from transplant to diagnosis of PE was 245 days. Survival in
patients with VTE complications was not statistically significantly different from survival in
patients without VTE complications.

Conclusions: The incidence of VTE complications in lung transplant recipients is high in
the modern era and is higher than reported in the pre-LAS era literature. Longer-term
postoperative chemoprophylaxis may be appropriate, given the time course of postoperative
VTE occurrences. Additional studies are required to determine effects on allograft function.
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2:00 Pm Room 29D

Risky Business: Taking the Stigma Out of High-Risk Donation in Lung Transplantation
8. Bansal', J. A. Hayanga®, D. D. Odell', K. Jeong', A. Fabid, J. D. Luketich', J. D’Cunha’

!University of Pittsburgh, PA, > Spectrum Health/Michigan State University, Grand Rapids
COMMERCIAL RELATIONSHIPS J. D. Luketich: Research Grant, Accuray Incorporated; Ownership Interest, Intuitive Surgical,

Inc, Express Scripts, Inc

Purpose: With the number of lung donors limited, many centers have utilized high-risk
donors for transplantation into recipients willing to receive them. To date, there has been
limited information regarding outcomes of recipients receiving these organs. We sought to
fully elucidate the outcomes of those lung transplant (LTx) recipients who received organs
from high-risk donors that have this designation secondary to social behavior using a
national database.

Methods: We retrospectively reviewed the United Network for Organ Sharing registry
from 1987 to June 2013 to identify those patients undergoing L'Tx and receiving organs
from designated high-risk donors. Student t-test and chi-square test was used to identify
differences in outcomes. A Cox proportional hazard model was developed to identify
independent predictors of outcomes in recipients receiving high-risk allografts.

Results: We identified 14,923 patients who underwent LTx. A total of 1,149 (8.3%)
recipients received allografts from donors identified as high risk. A higher rate of double lung
transplants was noted in high-risk recipients, 69.3% vs 65.6% (p = 0.011). The mean recipient
age in non-high-risk recipients was 52.7 + 15.1 and high-risk group was 53.9 + 14.0

(p = 0.015). There were no significant differences in time on waitlist (» = 0.64) or acute
rejection episodes (p = 0.70). Survival analysis demonstrated no survival benefit for patients
receiving allografts from non-high-risk donors (p = 0.57). Interestingly, high-risk donors

did not have significantly higher rates of viral loads, including HCV abs, HBc abs, and HBs
antigen. Cox proportional hazard controlling for age, gender, and LAS score of recipient
demonstrated that negative social behaviors in the donor, such as alcohol abuse, drug and
cocaine use, and tattoos, were not a significant detriment to survival.

Conclusions: Recipients receiving allografts from high-risk donors had at least equivalent
survival to non-high risk donors. Despite the concerning nomenclature, our study supports
the use of high-risk donation given the limited allograft resource. Centers interested in using
these donors may better educate prospective recipients and potentially safely transplant
recipients who are willing to consider this option.
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General Thoracic Session: Lung Transplantation — Continued

2:15pm Room 29D
Extracorporeal Membrane Oxygenation as a Bridge to Lung Transplantation: Is There
aVolume Threshold for Optimized Survival?

J.A. Hayanga', A. Woodwyk', C. McGraw', A. Lira’, H. Kaiser’, R. Girgis®, . D’Cunhd’,

A. Khaghani®

Spectrum Health/Michigan State University, Grand Rapids, ?University of Pittsburgh Medical
Center, PA, *The Johns Hopkins Medical Institutions, Baltimore, MD *Spectrum Health - Richard
DeVos Heart & Lung Transplant Program, Grand Rapids, MI

Purpose: We sought to evaluate the effect of center volume on survival when extracorporeal
membrane oxygenation (ECMO) was used as a bridge to lung transplantation (LTx).

Methods: We performed a retrospective analysis of International Registry for Heart and Lung
Transplantation (ISHLT') data on adult lung transplantations performed between 2005 and
2010. Centers were categorized based on annual volume of transplants into low, medium, and
high (<25,25-50, and >50, respectively). Baseline characteristics were assessed, and Kaplan-
Meier analysis estimated survival with log-rank test, pair-wise comparisons, and Bonferroni
correction to allow for multiple comparisons.

Results: Of the 16,603 adult recipients, 85 were bridged using ECMO. Twenty (23.5%) of
these were bridged in low, 30 (35.3%) in medium, and 35 (41.2%) in high-volume centers.
High-volume centers were more likely to use ECMO to bridge patients with idiopathic
pulmonary fibrosis (IPF) and less commonly for COPD or cystic fibrosis (p = 0.0039).
Operall distribution of pulmonary diagnoses varied between centers (p < 0.0001).
High-volume centers more commonly used older donors (p < 0.0338) with heavy smoking
history. There were significant differences between the two cohorts in both 1-year

(p =0.0038, p < 0.0001) and 5-year (p = 0.0006, p < 0.0001) survival. In the ECMO cohort,
the lowest 5-year survival rate (13.61%) was observed at low-volume centers. No differences
were noted between medium and high-volume centers.

Conclusions: The lung transplantation volume-outcome relationship is non-linear with an
inflection point. Overall, lowest-volume centers have poorest survival, but there exists a
volume threshold at which better outcomes are achieved.

Volume Effect on Survival in the use of ECMO as a Bridge to Transplantation
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2:30 Pm Room 29D

Warm, Ex Vivo Lung Preservation and Transport
Abbas Ardebali, Los Angeles, CA

REGULATORY DISCLOSURE 'This presentation will address the TransMedics OCS, which is not FDA approved.

3:00 Pm Room 29D

Lung Donor Offer Score: How Can We Use This?
Gabriel Loor, Minneapolis, MIN
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1:30 Pm - 3:30 PM Room 30E

© Managing Cardiogenic Shock or Pulmonary Failure: Short-Term Mechanical
Circulatory Support
Advanced mechanical device technologies for cardiac and pulmonary support are providing
new opportunities for both temporary and long-term patient treatment options. Two
sessions, one on Monday and the other on Tuesday, will cover the complexities of patient
management and new mechanical circulatory support (MCS) device technologies associated
with initiating and maintaining an advanced technologies program.

This session offers a series of lectures, followed by abstract presentations on short-term MCS,
including extracorporeal membrane oxygenation (ECMO), and will address patient selection,
new technologies and devices, and how to tailor devices to patients.

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

* Identify a comprehensive selection of short-term devices

* Explain the importance of proper patient selection and timing of intervention

* Demonstrate and describe how to tailor a specific device to the patient

¢ Describe the complex infrastructure necessary to support a mechanical circulatory assist
program

* Identify pitfalls in peri- and postoperative management

* Recognize the steps to develop and manage an ECMO program

¢ Describe regulatory oversight of MCS therapy

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 on each abstract.

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 meant to enhance the understanding of
patient selection, new technologies and devices, and how to tailor devices to patients.

Moderators: Shaf H. Keshavjee, Toronto, Canada, and Francis D. Pagani, Ann Arbor, MI

1:30 Pm Short-Term Circulatory Support Options for Acute Cardiogenic Shock:
New Technologies and Approaches for Success
Charles W. Hoopes, Lexington, KY

1:45 pm Defining a Destination for the Patient on Short-Term Circulatory
Support: Steps to Increase Options

Christian Bermudez, Pittsburgh, PA
REGULATORY DISCLOSURE 'This presentation will discuss the off-label use of Maquet, Sorin, and Thoratec

extracorporeal membrane oxygenation devices.

2:00 Pm Strategies for Pulmonary Failure
Matthew D. Bacchetta, New York, NY

2:15pm Networking to Improve Short-Term Mechanical Circulatory Support
Outcomes
Michael F: McGrath, Norfolk, VA
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2:30 Pm Room 30E

Subclavian Intra-aortic Balloon Pump—Use as an Intermediate Duration Bridge to
Decision Device
8. Tuladhar, D. Onsager, V. A. Lonchyna, S. Fedson, G. Sayer, G. Kim, N. Uriel, V. Jeevanandam

The University of Chicago Medical Center, IL

COMMERCIAL RELATIONSHIPS V. A. Lonchyna: Other, Abbott Laboratories, Hospira Inc, Own a small number of stock
in each company; V. Jeevanandam: Consultant/Advisory Board, HeartWare International Inc, ReliantHeart, Inc, Thoratec
Corporation; N. Uriel: Consultant/Advisory Board, HeartWare International Inc, Thoratec Corporation, XDx, Inc

Purpose: Subclavian intra-aortic balloon pump (IABP) via an infraclavicular incision in
advanced congestive heart failure (aCHF) with cardiogenic shock (CS) helps to optimize
patients as a bridge to decision prior to definitive treatment. We reviewed our experience and

assessed the feasibility, tolerability, and safety of this technique.

Methods: Clinical and demographic data for subclavian IABP placement for patients with
aCHF with CS (BP mean <70 and CI <2.0 with PA mean >25) between January 2011

to April 2014 were retrospectively reviewed. Subclavian anastomosis was done using a
polytetrafluoroethylene (PTFE) graft through an infraclavicular incision with an introducer
sheath stub tied to the distal part of the graft acting as a one-way valve. Patients were
followed from the date of insertion until discharge or mortality. Primary outcome measured
was survival until definitive treatment. Secondary outcomes measured were complications
with the need for replacement, reexploration, or repositioning.

Results: Sixty-six patients with aCHF and CS underwent subclavian IABP support from

4 days to 74 days (median 19 days). Forty-six patients (69.7%) underwent successful

heart transplant. Sixteen patients (24.2%) underwent long-term mechanical circulatory
support. One patient declined treatment. CS resolved in 62 patients, with four patients
needing escalation of inotrope treatment (three of whom died prior to definitive treatment).
All patients were exercised at least three times per day with maximum distance ranging
from 0.25 to 6 miles daily. Eleven patients (16.6%) needed replacement of the IABP

due to kinking, balloon rupture, or displacement. Nine patients (13.6%) needed wound
reexploration. Three patients (4.5%) needed repositioning of the IABP. No patients died as
a complication of subclavian balloon pump placement. There was one CVA, no subclavian
artery malperfusion, no thromboembolic events, one distal IABP migrating into the SMA,
and two transient brachial plexus neurolagia.
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Conclusions: Subclavian IABP is a feasible, safe, and well-tolerated bridging technique for
aCHEF patients with CS. Mobility helps patients to undergo active rehabilitation prior to
definitive treatment. IABP can also be easily removed post-treatment without opening the
wound.
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Managing Cardiogenic Shock or Pulmonary Failure — Continued

2:45 pm Room 30E
Perioperative Risk Factors for Mid-Term Mortality in Patients Bridged to Transplant
With a Continuous-Flow Left Ventricular Assist Device

A. H. Healy', J. Steblik’, L. Edwards’, 8. H. McKellar', S. Drakos', C. H. Selzman’

!Uniwversity of Utah, Salt Lake City, ’International Society for Heart and Lung Transplantation,
Addison, TX

REGULATORY DISCLOSURE 'This presentation will address the off-label use of the Jarvik 2000 Left Ventricular Assist Device
as one of many LVAD types used to bridge patients to transplant as reported in the International Society for Heart and Lung

Transplantation Transplant Registry.

Purpose: Continuous-flow left ventricular assist devices (CF-LLVADs) are standard of care
for bridging patients to cardiac transplantation. However, existing data about perioperative
factors influencing post-transplant survival in this population are limited. The purpose of this
study was to determine risk factors for mortality using a large, international database.

Methods: All patients in the International Society for Heart and Lung Transplantation
Transplant Registry who were bridged to transplantation with a CF-LVAD between June
2008 and June 2012 were included. Risk factors for mortality within 3 years of transplant,
conditional on 30-day post-transplant survival, were identified. Statistical approach included
multivariable analysis and Kaplan-Meier survival analysis.

Results: During the study period, 2,142 CF-LVAD patients underwent heart transplantation,
of which 2,041 (95.3%) survived the first 30 days. Overall 3-year survival was 81.8% and
conditional 3-year survival was 85.7%. Risk factors for mortality during this window
included pre-discharge dialysis (HR 3.58,95% CI 2.55-5.01), azathioprine vs tacrolimus/
mycophenolate mofetil for maintenance (HR 3.05, 95% CI 1.53-6.07), pre-transplant left
ventricular remodeling (HR 2.50, 95% CI 1.01-6.17), Jarvik vs HeartMate II LVAD (HR
2.43,95% CI 1.26-4.69), pre-transplant coronary bypass grafting (HR 1.70, 95% CI 1.26-
2.28), and pre-discharge drug-treated infection (HR 1.50, 95% CI 1.07-2.10). Increasing
donor age (p = 0.032) and recipient body mass index (p = 0.008) were also associated with an
increased mortality risk.

Conclusions: In patients bridged with CF-LVADs, several risk factors for subsequent
mortality can be identified in the perioperative period. Despite the inherent complexities
of reoperative surgery and the physiologic alterations from continuous- to pulsatile-flow,
patients bridged to transplant with CF-LVADs have excellent mid-term survival.
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3:00 Pm Room 30E
Should Marginal Donors Be Utilized in Patients Undergoing Heart Transplantation
With Left Ventricular Assist Device Explantation?

8. Maltais’, M. E. Davis', J. M. Stulak’, N. Haglund"

"Vanderbilt Heart and Vascular Institute, Nashville, TN, ?Mayo Clinic, Rochester, MIN
COMMERCIAL RELATIONSHIPS  S. Maltais: Consultant/Advisory Board, HeartWare International Inc

Purpose: Utilization of continuous-flow left ventricular assist devices (CF-LVAD) as a bridge
to orthotopic heart transplantation (OHT) has increased. This study examined survival
outcomes after CF-LVAD explantation-OHT utilizing marginal donors.

Methods: Adults undergoing OHT with or without CF-LVAD explant using marginal
donors between 2007 and 2014 were identified in the Scientific Registry for Transplant
Recipients database. A previously validated donor risk score (range, 1 to 15) was used to
define marginal donors (score >7). Patients were stratified into four groups based on the
utilization of a marginal donor with or without CF-LVAD explantation at OHT and
analyzed according to graft survival at 1 and 5 years.

Results: Overall, 8,334 patients with OHT were analyzed. While 2,064 patients (25%)
underwent OHT utilizing marginal donors, only 626 patients (30%) (group A) underwent
OHT with CF-LVAD explant (HeartMate II = 581, 93%; HeartWare = 45, 7%), and
1,438 (70%) underwent direct OHT utilizing marginal donors (group B). Standard donors
were utilized in 2,336 patients with CF-LVAD explant (group C), whereas 3,934 patients
underwent direct OHT (group D) using standard donors. Compared to other groups,
Kaplan-Meier analysis revealed that utilization of marginal donors in patients undergoing
CF-LVAD explantation was associated with decreased post-transplant graft survival (Figure;
2 < 0.001). After adjusting for covariates (recipient age, gender, listing status at OHT, BMI,
and creatinine), Cox regression analysis found that patients bridged with CF-LVADs,
recipients transplanted with marginal donors, recipients with the highest BMI and highest
creatinine were at increased risk of graft failure (all p < 0.01).

Conclusions: Utilization of marginal donors in patients undergoing CF-LVAD explantation-
OHT is associated with reduced early and late graft survival. These findings support
cautionary use of marginal donors in patients bridged with CF-LVAD.
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Managing Cardiogenic Shock or Pulmonary Failure — Continued
Abstract continued from previous page
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3:15prm Room 30E

Does Postoperative Blood Pressure Control Influence Development of Aortic
Regurgitation Following Continuous-Flow Left Ventricular Assist Device
Implantation?

N. P. Patil, P. Mohite, A. Sabashnikov, A. Weymann, D. Dhar, D. Garcia Saez, B. Zych, C. Bowles,
R. Hards, A. Popov, F De Robertis, A. Moza, I Bahrami, M. Amrani, S. Rahman-Haley,

N. Banner, A. Simon

Royal Brompton & Harefield NHS Foundation Trust, London, United Kingdom

COMMERCIAL RELATIONSHIPS R. Hards: Consultant/Advisory Board, HeartWare International Inc; A. Simon: Consultant/
Advisory Board, HeartWare International Inc, Thoratec Corporation

Purpose: True impact of postoperative blood pressure (BP) control on development of aortic
regurgitation (AR) following continuous-flow left ventricular assist device (CF-LVAD)
implantation remains uncertain. This study examines the influence of BP in patients with de
novo AR following CF-LVAD implantation.

Methods: All patients with no or less than mild AR who underwent CF-LVAD implantation
from July 2006 to July 2012 at our institute and with subsequent device support of >3
months (n=90) were studied. Serial echocardiograms and BP readings were obtained
preoperatively, postoperatively at 1, 3, and 6 months, and then at a minimum of 4-month
intervals. BP readings were compared between patients who developed mild AR (AR group)
vs those who did not (Non-AR group). Logistic regression analysis was used to define
independent predictors of 2mild AR following CF-LVAD implantation.

Results: Median duration of CF-LVAD support was 575 days (range: 98-2,433). Forty-
eight patients (53.3%) developed mild AR over a median duration of 126 days. BP readings
(median values, mm Hg) between AR vs Non-AR groups showed significant difference:

at 3 months: systolic 99.5 vs 92.5 (p = 0.038), diastolic 81.5 vs 66 (p < 0.001), mean 86.5 vs
74 (p < 0.001), and at 6 months: diastolic 73 vs 62 (p = 0.044), mean 83 vs 74.5 (p = 0.049),
respectively. Systolic BP at 3 months (p = 0.047,95% CI 0.453-0.994, OR 0.671), aortic
valve closure (p = 0.01,95% CI 0.002-0.429, OR 0.029) and duration of support (p = 0.04,
95% CI 1.000-1.009, OR 1.004) were found to be independent predictors of AR following
CF-LVAD implantation.

Conclusions: Suboptimal postoperative BP control was identified as a significant determinant
of AR following CF-LVAD implantation, along with aortic valve closure and longer support
duration. Aggressive control of BP may help protect against development of AR in CF-
LVAD patients.
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Managing Cardiogenic Shock or Pulmonary Failure — Continued
Abstract continued from previous page
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Table 4. Comparison of BP readings (mm Hg) between AR and Non-AR groups

Blood Pressure Non-AR Goup AR-Group p-value
S-Pre 98 (89.5;107) 98.5 (90,104) 0.924
D-Pre 65 (53;70.5) 60.5 (52;69.7) 0.422
M-Pre 75.5 (68;83) 73 (66.5;80.5) 0.291
S1 88 (-;100.5) 89 (78.5;100) 0.588
D1 63 (-74) 60 (50;71.5) 0.826
M1 74.5 (67;85.2) 74 (64.2;81.5) 0.805
S3 92.5 (82;104) 99.5 (94;107) 0.038
D3 66 (56;74.5) 81.5 (72.7,87.2) <0.001
M3 74 (71;85) 86.5 (82;93) <0.001
S6 95 (82;106) 98 (92;110) 0.091
D6 62 (57.7,77.2) 73 (64;80) 0.044
M6 74.5 (67;86.7) 83 (74.7,89.2) 0.049
S9 100 (86.2;118) 94 (87.5;104) 0.341
D9 78 (55;80) 63 (56;71) 0.299
M9 86.5 (68;92.2) 74 (68;87) 0.240
S12 96 (90;108) 95 (87.5;107) 0.632
D12 67 (59;76.5) 69 (60.2;78.5) 0.752
Mi12 81.5 (72.7;89) 79 (72;88.5) 0.836
S18 104 (91;117) 100 (88;110) 0.337
D18 71 (63.2;78.5) 70 (63.7;72) 0.427
M1i8 82 (69;92) 80 (68.5;84.5) 0.565
524 93 (86;94) 101 (88.5;112) 0.158
D24 67 (61.2;,77.2) 65 (57.5;72) 0.483
M24 75 (71;83) 81 (72;88) 0.728
S30 89 (78;-) 100 (90;114) 0.102
D30 61 (60;-) 67 (55.2,74.2) 0.238
M30 70 (68;-) 77.5 (70,88.5) 0.606
S36 86 (86;36) 97 (90.5;106) 0.223
D36 44 (44;44) 65 (59;81) 0.127
M36 72 (72,72) 80.5 (70.5;92.7) 0.331
S48 - 81 (78;100) -
D48 - 59 (51.2,72.7) -
M43 65 (65;65) 66 (63;81) 0.667
S60 - 96.5 (94;-) -
D60 - 78 (72;-) -
M60 - 85 (83;-) -

S72 - 94.5 (78;-) -
D72 - 60 (55;-) -
M72 - 72 (63;-) -
S84 - 92 (92;92) -
D84 - 71 (71;71) -
M4 - 78 (78;78) -

S- Systolic; D- Diastolic; M- Mean; Pre- Preoperative. Values expressed as Median (Q1;Q3). Numerals
after S, D, and M indicate the time in months of follow-up, eg, S3 = Systolic BP at 3 months of follow-up.
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1:30 Pm - 3:30 PM Room 30AB

STS/SCA: Considerations in Perioperative Resuscitation of Cardiothoracic Patients
'This session, presented by STS and the Society of Cardiovascular Anesthesiologists, will
focus on considerations in perioperative resuscitation and coagulopathy management of
cardiac surgery patients. Discussion topics will include choosing the appropriate fluid

for perioperative administration, optimizing resuscitation of the bleeding patient, and
understanding the role of pharmacological adjuncts and rational endpoints of blood
component therapy in managing coagulopathy. The panel will consist of cardiac surgeons,
cardiac anesthesiologists, and intensivists.

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

* Recognize the evidence, strengths, and drawbacks in the choices of colloid and
crystalloid for fluid resuscitation

* Assess the practical roles of massive transfusion protocols and point-of-care goal-
directed strategies in resuscitation of cardiac patients

* Discuss rational triggers and endpoints for transfusing blood components in the
perioperative period

* Describe the role and the risk-benefit ratio for use of available pharmacological adjuncts
in treating perioperative coagulopathy

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 and medical
knowledge. 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: Aaron M. Cheng, Seattle, WA, Jay G. Shake, Temple, TX, Andrew Shaw, Nashville,
TN, and Linda Shore-Lesserson, Hempstead, NY
COMMERCIAL RELATIONSHIPS A. Shaw: Consultant/Advisory Board, Baxter International, Grifols; L. Shore-Lesserson:
Consultant/Advisory Board, Elcam, Grifols
1:30 pm Colloid, Crystalloid, and the Appeal for Balanced Solutions: What'’s the
Evidence and Does It Really Matter?
Andrew Shaw, Nashville, TN
COMMERGIAL RELATIONSHIPS A. Shaw: Consultant/Advisory Board, Baxter International, Grifols

1:50 pm Discussion

2:00 Pm Massive Transfusion Protocols and Point of Care Directed Bleeding
Management: Are They Worth Following in Our Patients?
Victor A. Ferraris, Lexington, KY

2:20pm Discussion

2:30Pm Beyond Packed Red Blood Cell Transfusion—Plasma, Cryo, Platelets:
Deciding Rational Triggers and Endpoints in the Perioperative Period
Bruce Spiess, Richmond, VA

COMMERCIAL RELATIONSHIPS B. Spiess: Research Grant, US Department of Defense - Army Combat
Casualty Materiel Command; Consultant/Advisory Board, Grifols, Hemosonics Inc; Speakers Bureau/
Honoraria, Hemonetics Inc
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2:50 Pm Discussion

3:00 Pm Can We Do Better? Pharmacological Adjuncts in Treating Perioperative
Coagulopathy—What Are They, Who Gets Them, and Are They Safe?
Linda Shore-Lesserson, Hempstead, NY
COMMERCIAL RELATIONSHIPS L. Shore-Lesserson: Consultant/Advisory Board, Elcam Medical Inc,
Grifols
REGULATORY DISCLOSURE 'This presentation will address the off-label use of Kcentra, other prothrombin
complex concentrates, and Novoseven for use in bleeding during cardiac surgery.

3:20Pm Discussion

3:30pm-4:15Pm

BREAK—Visit Exhibits and Scientific Posters
Complimentary coffee available in Exhibit Hall
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4:15pm-5:15pm Ballroom 20D
Surgical Motion Picture Matinee: Adult Cardiac

Moderators: TBA

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 on each abstract.

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 Ballroom 20D
Advanced Measured Tube Technique for Ensuring the Correct Length of Artificial
Chordae in Mitral Valvuloplasty

Y. Matsui, Y. Naito, Y. Shingu, S. Wakasa, T Ooka, T. Tachibana

Hokkaido University Graduate School of Medicine, Sapporo, Japan

Purpose: Mitral valvuloplasty using slippery expanded polytetrafluoroethylene (EPTFE) as
artificial chordae is often associated with difficulties in fixing the length of artificial chordae
in complex cases. We report a simple technique that enables surgeons to easily determine and
fix the correct length of the slippery artificial chordae.

Methods: A 5-0 EPTFE suture was placed into the head of the papillary muscle. The
required neo-chord length was determined by measuring the distance between the site of
implantation of the artificial chordae on the papillary muscle and a normal valve adjacent to
the prolapsing segment or the opposite leaflet as a reference. After marking the 12Fr plastic
tube by ink, the tube was cut. Both EPTFE sutures with needles were pulled through the
plastic tubes and then passed through the prolapsing leaflet. The suture was tied without the
knot slipping. Then the tubes were cut vertically by blunt scissors

Results: This technique was used in 40 patients requiring mitral repair of the broad anterior
and posterior leaflet prolapse. Postoperative echocardiography showed no or trivial
regurgitation in all cases. Video Case 1: A3 and P2 were prolapsing. Three pairs for A3 and
five pairs for P2 neo-chordal repairs were performed. Video Case 2: A case in minimally
invasive cardiac surgery.

Conclusions: Our advanced measured tube technique became our standard and is easy to
determine the proper length of artificial chordae and to tie the knot accurately without
special technique.

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



J MONDAY, JANUARY 26, 2015

4:27 pm Ballroom 20D

Hemi-Commando Procedure With Aortic Valve Homograft: Surgical Technique for
Double Valve Endocarditis
J- L. Navia, G. Olivares

Cleveland Clinic Foundation, OH

Purpose: Repair of disrupted intervalvular fibrous body (IFB) due to prosthetic valve
endocarditis (PVE) is a great challenge to the cardiac surgeon. We describe a surgical
technique for reconstruction of the IFB in the setting of double aortic valve (AV') and mitral
valve (MV') endocarditis using an aortic valve homograft.

Methods: This is a 64-year-old woman with a previous mechanical AV replacement who
presented with shortness of breath, blood culture positive, and congestive heart failure.
Echocardiogram showed mobile echo densities attached to aortic prosthesis, large echolucent
space around aortic root, involvement of IFB, and MV with moderate mitral regurgitation.

Results: A re-sternotomy was made. The ascending aorta, the superior (SVC) and inferior
vena cava (IVC) were cannulated. Antegrade and retrograde blood cardioplegia solution
was used. The aorta was transected; the prosthetic AV was removed. The aortic annulus had
2 cm complete circumferential abscess. The SVC and the dome of the left atrium (LA)
were opened; the IFB and the MV anterior leaflet were infected. A #26 AV homograft was
implanted with a 3-0 Prolene running technique, and the homograft anterior MV leaflet
was used to reconstruct the aortic-mitral membrane, and a #27 MV annuloplasty Duran
ring. Postoperative echocardiogram showed normal AV homograft function and trivial MV
regurgitation.

Conclusions: Radical complete debridement of all infected tissue is the main surgical principle
of PVE and aortic root abscess treatment. This occasionally leads to resection of the IFB and
consequently disruption of the fibrous skeleton of the heart, that it is successfully repaired
with an AV homograft and its anterior MV leaflet.
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Surgical Motion Picture Matinee: Adult Cardiac — Continued

4:39 Pm Ballroom 20D

Endovascular Repair of Ascending Aortic Pseudoaneurysm With Transapical
Deployment of Thoracic Aortic Stent Graft
F.H. McCarthy, P. Vallabhajosyula, J. Gottret, N. Desai, J. E. Bavaria, W.Y. Szeto

University of Pennsylvania, Philadelphia

COMMERCIAL RELATIONSHIPS N. Desai: Consultant/Advisory Board, St Jude Medical, Inc; Speakers Bureau/Honoraria,
Medtronic, Inc, W. L. Gore & Associates, Inc; J. E. Bavaria: Research Grant, W. L. Gore & Associates, Inc; W. Y. Szeto:
Research Grant, Edwards Lifesciences Corporation, Medtronic, Inc, SORIN GROUP; Consultant/Advisory Board, Micro

Interventional Devices, Inc
REGULATORY DISCLOSURE 'This presentation will address the Cook TX2 device, which has an FDA status of investigational.

Purpose: This video presents a case involving transapical endovascular repair of a
pseudoaneurysm in the ascending aorta with consideration of some specific technical
considerations of this novel procedure.

Methods: A 54-year-old man with a previous heart-lung transplant presented with a
pseudoaneurysm at the anastomosis of the donor heart and recipient aorta. The patient had a
complicated past medical history, including Hodgkin's lymphoma status post-chemotherapy,
radiation, pleurodesis, and fibrothorax. The patient eventually decompensated from a
cardiopulmonary standpoint requiring combined heart-lung transplantation complicated

by ventilator-dependent respiratory failure requiring tracheostomy and a sternal wound
infection. The patient had been turned down for open repair of his pseudoaneurysm due

to his hostile chest and complicated history. The possibility of an endovascular repair was
subsequently considered as the last possible treatment option.

Results: In the hybrid OR and under fluoroscopic guidance, a left-mini thoracotomy was
used to access the apex of the left ventricle. A Cook Zenith TX2 thoracic endoprothesis (37
mm x 75 mm) was deployed in the ascending aorta, but a second endoprothesis (40 mm x 75
mm) was required to seal a Type 1 endoleak before achieving a successful repair.

Conclusions: Endovascular repair of an ascending aortic pseudoaneurysm is possible via
a transapical approach. There still exists significant need for the development of devices
designed for the ascending aorta and possible transapical delivery.
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4:51 pm Ballroom 20D

Mitral Valve Replacement for Repair Failure Using a Stentless Mitral Valve Made From
Autologous Pericardium
H. Kasegawa, T" Fukui, K. Naito, A. Shimizu, §. Takanashi

Sakakibara Heart Institute, Tokyo, Japan

Purpose: To overcome the physiological challenges associated with mitral valve (MV')
replacement, we developed a new design for a two-leaflet, stentless MV (called “NORMO”)
whose excellent function was evaluated using a pulsatile simulator (reported separately).
Herein we report a new type of MV replacement procedure using a NORMO valve made

from autologous pericardium

Methods: After obtaining IRB approval, a multicenter clinical study was started at six

centers in Japan. We report two cases at our institute of patients experiencing severe mitral
regurgitation (MR) after MV repair for complicated pathology who underwent this
operation. The first case is a 28-year-old female who developed severe MR 15 years after MV
repair for congenital MR. The second case is a 43-year-old female who developed dyspnea
on exertion 6 years after complex MV repair for advanced rheumatic MR. Both patients
requested MV repair instead of MV replacement as they desired to have children.

Results: Autologous pericardium was harvested through a median sternotomy prior to the
initiation of cardiopulmonary bypass and formed along a specially designed template for

the NORMO valve prior to suturing to the flexible ring (Duran ring). After removing the
native mitral valve, each end of the long leaflets of the NORMO valve were connected to the
papillary muscles using mattress suture, and the ring of the NORMO valve was fixed to the
native mitral annulus using continuous suture. The postoperative course of the two patients
was uneventful, and echo Doppler studies of the patients performed 12 months and 27
months after the operations revealed excellent performance of the leaflets with trivial (case 1)

and no (case 2) MR.

Conclusions: This operation is useful for patients who desire MV repair, but have experienced
a recurrence of MR requiring redo surgery after complicated mitral valve repair.
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Surgical Motion Picture Matinee: Adult Cardiac — Continued

5:03 pm Ballroom 20D

Repair of Left Ventricular Pseudoaneurysm Following Transapical TAVR
B. Ramlawi, O. Aljabbari, W. Abu Saleh, C. Barker, M. Reardon

Houston Methodist Hospital, TX

Purpose: Pscudoancurysm formation at the left ventricular (LV) apex is a rare complication
following transapical (TA) transcatheter aortic valve replacement (TAVR). Repair of this
defect may be performed via open surgical closure or percutaneous closure techniques.
Timely strict blood pressure management and surgical correction are essential for good
outcomes

Methods: The surgical technique involved cardiopulmonary bypass (CPB) with axillary
artery cannulation using an 8 mm Dacron side graft connected to the arterial limb of CPB
as well as right femoral venous cannulation. We performed a left thoracotomy using the
previous thoracotomy site, which was opened and carried to the ribs. We proceeded to open
the incision up to the level of the intercostal space. Exposure was done through a non-rib-
spreading thoracotomy.

Results: The pseudoaneurysm sac was opened and hemostasis achieved with manual
compression and then by inflating a Foley catheter inserted within the LV cavity. 3-0 prolene
was used to oversew the 1 cm LV apical defect. The LV was then pressurized to ensure
adequate hemostasis, and BioGlue was placed over the epicardial repair site in the false
aneurysm before oversewing the sac. The patient had an uneventful postoperative recovery.

Conclusions: Open primary repair of LV apical pseudoaneurysm following TA-TAVR, using
peripheral cardiopulmonary bypass cannulation, Foley-catheter occlusion of defect, followed
by primary closure with pledgeted sutures and BioGlue can be performed on a beating heart
safely and with good short-term outcomes.
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4:15pm—-5:15pPm Room 32AB
Surgical Motion Picture Matinee: Congenital

Moderators: Andrew C. Fiore, St Louis, MO, and Mark D. Rodefeld, Indianapolis, IN

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 on each abstract.

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 32AB

Modified Nikaidoh Operation in a Newborn With Transposition of Great Arteries With
a Ventricular Septal Defect and Pulmonary Stenosis
M. Nosal, M. Sagat, R. Poruban, P Valentik

Children’s Heart Centre Slovak Republic, Bratislava, Slovakia

Purpose: In the transposition of great arteries with a ventricular septal defect and pulmonary
stenosis (TGA/VSD/PS), the preferred approach to Nikaidoh type correction is initial
palliation by systemic to pulmonary shunt, followed by complete correction at the age of 6-12
months. We present a video of a modified Nikaidoh operation in a newborn with TGA/
VSD/PS.

Methods: A 3.2 kg newborn with TGA/VSD/PS was referred for surgery due to cyanosis
caused by narrowing of the left ventricular outflow tract to 2.5 mm (gradient 50 mm Hg).
On bypass, both proximal coronary arteries were mobilized from the epicardium. On beating
heart, the aortic root was harvested from the right ventricle. On cross clamp, the pulmonary
trunk, the annulus, and the outlet septum were divided. The aortic root was reimplanted into
the opened pulmonary annulus. The ventricular septal defect was closed by a Dacron patch.
The ascending aorta was shortened and the Le Compte maneuver was performed. The right
ventricular outflow was reconstructed by a pericardial patch, to which the pulmonary trunk
was directly anastomosed.

Results: The patient was weaned from bypass and the chest was left open. The bypass and
cross clamp times were 206 minutes and 106 minutes, respectively. The chest was closed on
the third postoperative day. The patient was extubated on 14th postoperative day following
left diaphragm plication. The patient was discharged home on 40th postoperative day with
free outflow from the left and right ventricle and a trace aortic insufficiency.

Conclusions: An excellent functional result can be achieved by a modified Nikaidoh operation
in a symptomatic neonate with the transposition of great arteries with a ventricular septal
defect and pulmonary stenosis.

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



J MONDAY, JANUARY 26, 2015

4:27 pm Room 32AB

Complete Neonatal Repair of a Patient With Truncus Arteriosus, Left Pulmonary
Artery Sling, and Long Segment Tracheal Stenosis
P V. Anagnostopoulos, E. C. Kenny, A. Peterson, S. Hagen, J. McMurray

University of Wisconsin Hospitals and Clinics, Madison
COMMERCIAL RELATIONSHIPS ' S. Hagen: Ownership Interest, Johnson & Johnson

Purpose: This video demonstrates complete neonatal repair in a patient with multiple
congenital anomalies, heterotaxy syndrome, truncus arteriosus with long segment tracheal

stenosis, and a left pulmonary artery (LPA) sling.

Methods: The key steps of the complete neonatal repair are reviewed: tracheal stenosis was
repaired on bypass using a slide tracheoplasty with running 7-0 PDS suture. The LPA sling
was an intraoperative finding and was corrected with anterior translocation of the pulmonary
artery and mobilization. Then the truncus was repaired with standard transventricular
ventricular septal defect (VSD) closure with a patch and right ventricle (RV) to pulmonary
artery continuity was restored with the use of a 10 mm pulmonary homograft.

Results: Intraoperative echocardiography showed good ventricular function, no residual VSD,
trivial aortic and tricuspid valve insufficiency, less than half systemic RV pressures, and a
well-functioning homograft with good antegrade flow in both branch pulmonary arteries.
Bronchoscopy revealed widely patent tracheal reconstruction without residual narrowing.

Conclusions: Complete repair of complex neonatal cardiac lesions associated with critical
tracheal stenosis is feasible and should be the surgical strategy of choice in these complex
patients.
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Surgical Motion Picture Matinee: Congenital — Continued

4:39 Pm Room 32AB

Right Ventricular Overhaul Operation in Patient With Pulmonary Atresia/Intact
Ventricular Septum: Successful Biventricular Conversion After One-and-a-Half Repair
Operation

N. Otd, 8. Sivalingam’, S. Sand’, M. Yakub'

! National Heart Institute, Kuala Lumpur, Malaysia, > Okayama University Graduate School of
Medicine and Dentistry, Japan

Purpose: Pulmonary atresia with an intact ventricular septum (PA/IVS) is still one of the
most difficult congenital cardiac defects to treat. The biventricular repair in patients with
borderline right ventricle (RV)) remains challenging. Right ventricular overhaul operation is
one of the effective strategies in this group of patients with borderline RV morphology.

Methods: A 1 year, 8 months old infant weighing 9.6 kg underwent a right ventricular
overhaul operation following bidirectional Glenn shunt operation. We performed right
ventriculotomy, transatrial and transpulmonary resection of hypertrophied infundibular
muscle, and adjustment of tricuspid valve orifice (bicuspid). The atrial septal defect was
closed completely and a right ventricular outflow tract reconstruction with mono-cusp
polytetrafluoroethylene patch was accomplished.

Results: The postoperative course was uneventful. Patient was discharged home on the

33rd postoperative day with excellent postoperative results under the one-and-a-half repair
condition. At 8 months after the overhaul operation, angiography showed an increased RV
volume. Echocardiography showed an increased tricuspid annular diameter (62.5% vs 95.6%).
These data indicated that biventricular repair was feasible. Subsequently, we performed a
takedown of Glenn shunt whereby we effectively converted the one-and-a-half repair to the
biventricular repair, following tricuspid valve repair and pulmonary artery conduit exchange
operation.

Conclusions: Adequate right ventricular decompression with RV overhaul may allow
right ventricular growth by increasing antegrade blood flow through the tricuspid valve.
The multistage palliative procedure, including RV overhaul operation, makes a definitive
biventricular repair of pulmonary atresia with intact ventricular septum.
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4:51 pm Room 32AB

Robot-Assisted Transitional Atrioventricular Canal Defect Repair and Maze Procedure
via Left Atrial Approach
K. Mandal', A. Srivastava®, L. W. Nifong’, W. Chitwood”

"The Johns Hopkins University School of Medicine, Baltimore, MID, *East Carolina Heart Institute,
Greenville, NC, °Brody School of Medicine at East Carolina University, Greenville, NC

COMMERCIAL RELATIONSHIPS W. Chitwood: Speakers Bureau/Honoraria, Intuitive Surgical, Inc; L. W. Nifong: Speakers
Bureau/Honoraria, Intuitive Surgical, Inc; K. Mandal: Research Grant, ORNIM

Purpose: Minimally invasive atrial septal defect (ASD) repair is increasingly being performed;
however, most of the published cases are secundum ASDs. To date, ASD variants, such as
transitional atrioventricular canal defect (ostium primum), have mostly been repaired by open
sternotomy and right atrial approach. We present an adult congenital patient who underwent
robotically assisted transitional atrioventricular canal defect repair and Maze procedure via
left atrial approach.

Methods: A 43-year-old female was referred for evaluation of progressively worsening
shortness of breath. She had been noted to have a heart murmur and also had a history of
paroxysmal atrial fibrillation. She was a current smoker. Transesophageal echocardiogram
showed dilated right and left atria, a 2.7 cm defect at the lower interatrial septum, severe left
atrioventricular (AV') valve insufficiency, and a cleft mitral valve. The right atrioventricular
valve (RAVV) also had moderate insufficiency. The ejection fraction was 55% with preserved
left ventricular and right ventricular function. She underwent robotically assisted repair of her
transitional AV canal defect and Maze procedure as detailed in the surgical video.

Results: She had a successful repair of the transitional AV canal defect, was restored to sinus
rhythm, and was discharged on postoperative day 4. She had resumed full normal activities
by the third postoperative week.

Conclusions: Robotically assisted minimally invasive repair strategies can be safely employed
for repair of carefully selected adult congenital patients. To our knowledge, this is the

first reported case in the English literature of a transitional AV canal defect repair with
concomitant Maze procedure performed using robotic assistance via a left atrial approach.
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Surgical Motion Picture Matinee: Congenital — Continued

5:03 pm Room 32AB

Partial Sternectomy to Avoid Compression of Right Ventricle to Pulmonary Artery
Conduit in the Adult Patients With Transposition of Great Arteries With Ventricular
Septal Defect and Pulmonary Stenosis

J. Kwak!, C. Led

Sejong General Hospital, Seoul, Republic of Korea, >Sejong General Hospital, Bucheon, Republic
of Korea

Purpose: We performed partial sternectomy to avoid compression of right ventricle

(RV) to pulmonary artery (PA) conduit by sternum in a 30-year-old obese patient with
d-transposition of great arteries (TGA) with ventricular septal defect (VSD) and pulmonary
stenosis (PS) who had underwent Rastelli operation and VSD closure at 9 years old.

Methods: His previous Rastelli conduit was severely adherent to sternum and compressed
by it, and that resulted in severe pressure gradient through the conduit around 70 mm Hg.
We replaced his previous mechanical valve (23 mm) with a bioprosthetic valve (27 mm) and
widened the anterior portion of the previous conduit with a polytetrafluoroethylene graft
patch. Then we partially resected the left side of the upper sternum, which was expected to
compress the RV-PA conduit again, and covered the conduit with a polytetrafluoroethylene
patch.

Results: Postoperative computed tomography showed intact conduit contour, and 25

mm Hg of pressure gradient was measured through a newly reconstructed conduit on
echocardiography. Even though the patient complained of severe wound pain and suffered
from fluid collection around the conduit (which required a surgical exploration in the
immediate postoperative period), he is in tolerable status after discharge. Because of his
obesity, his anterior chest wall looks fine.

Conclusions: Rastelli operation is one of the surgical options to treat patients with d-TGA
with VSD and PS; however, we always consider the possibility for compression of Rastelli
conduit by sternum. This is the reason why we should consider aortic root translocation
procedure as another option in this patient group.
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4:15pm-5:15pPm Room 31ABC
Surgical Motion Picture Matinee: General Thoracic

Moderators: Moishe A. Liberman, Montreal, Canada, and Betty C. Tong, Durbam, NC
COMMERCIAL RELATIONSHIPS M. A. Liberman: Research Grant, Ethicon Endo-Surgery, Inc; B. C.Tong: Consultant/
Advisory Board, W. L. Gore & Associates, 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 on each abstract.

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 31ABC

Use of Forced Sternal Elevation in Adult Minimally Invasive Pectus Excavatum Repair
D. E. Jaroszewski’, J. Lackey', L. McMahon®, D. Notrica®

'Mayo Clinic, Phoenix, AZ, > Phoenix Children’s Hospital, AZ, > Pediatric Surgeons of Phoenix, AZ
COMMERCIAL RELATIONSHIPS D. E. Jaroszewski: Consultant/Advisory Board, BioMet Inc; Research Grant, I-Flow, LLC

Purpose: The use of minimally invasive techniques to repair adult pectus excavatum patients
has been limited by increased chest wall rigidity. Rotation of the bars for chest elevation
requires more force and intercostal muscle stripping may occur. A repair technique utilizing
forced sternal elevation is presented for facilitation of adult repairs.

Methods: A video is presented demonstrating a surgical technique that utilizes forced sternal
elevation for the minimally invasive thoracoscopic repair of a severe adult pectus excavatum
deformity. In order to facilitate adult pectus repair, a bone clamp is placed into the sternum
and attached to a table-mounted retractor. The sternum is then forcefully elevated, improving
visualization across the mediastinum while reducing the force required for bar placement. A
thoracoscopic minimally invasive repair of pectus excavatum is completed with placement
and securing of substernal metal support bars.

Results: With the patient in a supine position, bilateral subpectoral pockets are developed.
Puncture incisions are made and the perforating tips of the bone clamp inserted into the
sternum. The table-mounted retractor is then attached to the clamp and sternum elevated.
Thoracoscopic dissection across the mediastinum is performed. The Lorenz dissector is then
utilized to guide a #5 FiberWire® into the corresponding intercostal spaces adjacent to the
defect. Pectus support bars are guided into position and rotated into place with the sternum
still elevated to minimize transverse stripping of intercostal muscle. Bars are circumferentially
attached to ribs at multiple sites with FiberWire®. The sternal elevation is released and clamp
removed. The pectoralis muscles are closed over the bars and incisions closed with absorbable
suture. Two single skin stitches are placed at the sternal punctures.

Conclusions: We present a simple technique of forced sternal elevation, which provides
increased visualization and reduces stress on intercostal spaces during bar insertion and
rotation. We believe this technique can be successfully utilized for adult minimally invasive
pectus excavatum repair.
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4:27 pm Room 31ABC

Successful Treatment of Recurrent Catamenial Pneumothorax With a Combined
Laparoscopic and Video-Assisted Thoracoscopic (VATS) Approach
M. J. Magee', R. ArongfF

'HCA North Texas Division, Dallas, ?Medical City Dallas Hospital, TX

Purpose: Spontaneous pneumothorax in young adults is most often due to rupture of
subpleural blebs. In contemporary practice, recurrent spontaneous pneumothorax is
effectively managed by video-assisted thoracoscopic (VATS) resection of identified blebs
and, perhaps more importantly, an effective mechanical pleurodesis. A less common,
underappreciated etiology of pneumothorax in women is catamenial pneumothorax. The
pathophysiology of catamenial pneumothorax requires an alternative treatment strategy for a
successful outcome.

Methods: A 39-year-old woman presented with her third recurrent pneumothorax and had a
right VAT'S apical bleb resection and pleurectomy. Catamenial pneumothorax was considered
and she was placed on oral suppressive hormone therapy. She returned 4 months later with
another large right pneumothorax. Due to suspected peritoneal endometriosis, fenestrations
of the tendinous diaphragm, as well as inadequate pleurodesis, a combined thoracoscopic and
laparoscopic approach was planned.

Results: In a partial lateral position, ports were placed in the abdomen and right hemithorax
and both cavities simultaneously explored. Extensive fenestrations in the diaphragm were
closed primarily from the chest and reinforced from the abdomen with a prosthetic patch.
Subpleural blebs were resected and peritoneal endometriosis was treated. Her postoperative
course was uneventful and she has not had a recurrence in 4 years. One year later, she had
laparoscopy for symptoms of suspected recurrent endometriosis and an intact diaphragm
repair was noted.

Conclusions: Catamenial pneumothorax should be considered as a possible cause of recurrent
pneumothorax, particularly in young women who have failed conventional surgical treatment.
When confirmed at the time of initial exploration, an alternative surgical approach that
adequately corrects the pathology and thereby maximizes the chance of surgical success
should be considered.
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Surgical Motion Picture Matinee: General Thoracic — Continued

4:39 Pm Room 31ABC

Single-Port Thymectomy Using a Subxiphoid Approach
T. Suda, D. Tochii, S. Ashikari, S. Tochii, Y. Takagi

Fujita Health University, Toyoake, Japan

Purpose: With the advances made in endoscopic techniques and devices, endoscopic
procedures are now being performed in a variety of surgeries. In a previous study, we reported
the application of single-port thymectomy through an infrasternal approach. Here, we show
the surgical technique of single-port thymectomy.

Methods: The patient was placed in a supine position with legs spread. First, a 3 cm transverse
incision was made below the xiphoid process. The reverse side of the sternum was blindly
dissected with a finger. A port was then inserted into the wound below the xiphoid process,
and CO2 was insufflated at a pressure not to exceed 8 mm Hg. CO2 insufflation within the
mediastinum gently shoved the lungs laterally and widened the space behind