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WELCOME ADDRESS

Dear Colleagues,

On behalf of the Organizing Committee | am pleased to welcome you to the 5th International Meeting of the Onas-
sis Cardiac Surgery Center which is taking place in Athens, at the Eugenides Foundation Congress Center, 16-18
September 2010.

The Scientific Program, a comprehensive review of almost all the major developments in Cardiac Surgery and Cardi-
ology, is targeted to practicing cardiologists, cardiac surgeons and related specialists for a multidisciplinary update
of our specialties. The Program will also provide substantial help to physicians-in-training to prepare for their board
examinations. Special Forums reviewing topics on Critical Care, General Thoracic Surgery, Cardiac Anesthesiology,
Physical Therapy and Nursing are enriching the Scientific Program. We have a very competitive selection of Oral
and Poster Presentations. The Best Oral and Best Poster Presentation Awards Competition will be an exciting process
worth attending.

We are very thankful to all world-renowned specialists who comprise our International Scientific Committee and
who participated in the abstract grading. We are deeply appreciative to the President and the members of the
Alexander S. Onassis Public Benefit Foundation, the main sponsor of our Meeting, who continuously support our
scientific endeavors.

Mostly, we would like to thank all participants whose presence will guarantee a meaningful exchange of information
for the scientific and educational aims of our Meeting and the maintenance of high quality standards of care for the
benefit of our patients.

Again, Welcome to Athens and enjoy the Meeting.

George M. Palatianos, MD
Chairman, Organizing Committee
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GENERAL INFORMATION

CONTINUING MEDICAL EDUCATION (CME)

Accreditation

This activity has been planned and implemented in accordance with the
Essential Areas and Policies of the Accreditation Council for Continuing
Medical Education (ACCME) through the joint sponsorship of the University
of Miami Miller School of Medicine and Onassis Cardiac Surgery Center.
The University of Miami Leonard M. Miller School of Medicine is accredited
by the ACCME to provide continuing medical education for physicians.
The University of Miami Leonard M. Miller School of Medicine desig-
nates this educational activity for a maximum of 24.5 AMA PRA Category
1 Credits™.

Physicians should only claim credits commensurate with the extent of
their participation in the activity.

Disclosure and Conflict of Interest Resolution
All conflicts of interest of any individual(s) in a position to control the content
of this CME activity will be identified and resolved prior to this educational
activity being provided. Disclosure about provider and faculty relationships,
or the lack thereof, will be provided to the learners.

Services For The Disabled (ADA Statement)

In the Eugenides Foundation Congress Center there is access for dis-
abled persons. You are kindly requested to indicate any special need
when you fill in your registration form. If special arrangements are
required for an individual with a disability to attend this conference,
contact (name and phone number of presenting department) at least
15 days prior to the conference.

Registration Cancellation Policy
In cases where a course is cancelled due to insufficient registrations, a
full tuition refund will be made.

EBAC CME Accreditation

The Meeting is accredited by the European Board for Accreditation in Cardiol-
ogy (EBAC) for 18 CME credit hour(s) (Day #1: 6 CME credit(s) - Day #2: 6
CME credit(s) - Day #3: 6 CME credit(s)) of External CME credits.

Each participant should claim only those hours of credit that have
actually been spent in the educational activity. EBAC works according
to the quality standards of the European Accreditation Council for
Continuing Medical Education (EACCME), which is an institution of
the European Union of Medical Specialists (UEMS).

EACCME-UEMS Accreditation
The EACCME-UEMS will accredit the meeting with CME Credit.

TECHNICAL EXHIBITION

An exhibition of modern medical technology products will be on dis-
play throughout the meeting at the Auditorium Lobby.

AWARDS

Two Scientific Awards at the amount of 1000 € each, will be given for the
Best Oral Presentation and the Best Poster Presentation. The Awards are
sponsored by the Alexander S. Onassis Public Benefit Foundation.

FIRST AID FACILITIES

Anyone requiring medical assistance or needing emergency care
should report to the Meeting Information Desk.
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LOST AND FOUND

Lost items should be handed to the Meeting Information Desk. Should
you lose anything, please report to this desk for assistance.

SOCIAL EVENTS

e  The Opening Ceremony and the Welcome Reception will be held
on Thursday, September 16th, 2010 at the Eugenides Founda-
tion Congress Center at 20.30 hrs.

e A Planetarium show “The Death of Stars” will be presented on

Friday, September 17th, at 14h30-15h30.

Ticket price: 6 €

The Formal Dinner will take place on Friday, September 17th, 2010

REGISTRATION FEES

The following registration fees apply:

TYPES On-site One day
registration registration

Physicians 460.00 € 190.00 €

Physicians

(from Eastern European Countries) 270.00 € 100.00 €

Residents 170.00 € 70.00 €

Perfusionists/Physiotherapists/

Nurses/Students 120.00 € 60.00 €

Accompanying Persons 150.00 € -

Registration fees are not refundable

Registration fees for Participants, Residents/Fellows, Perfusionists,

Nurses and Students include:

e Access to the Scientific Sessions and Exhibition

e  Participation to the Opening Ceremony and Welcome
Reception

. Coffee, tea, refreshments during the coffee breaks

e Meeting material

Registration fees for Accompanying persons include:

e Participation to the Opening Ceremony and Welcome Reception

e One day tour to Argolis (Mycenae-Nafplion - Epidavros) with lunch

MEETING SECRETARIAT

206, Sygrou Avenue, 17672 Athens, Greece,
Tel: +30 210 7499300, Fax: +30 210
7705752, Email: congress@triaenatours.gr,
Website: http://www.triaenatours.gr

DISCLAIMER

The Scientific Association of the Onassis Cardiac Surgery Center and
the Committees of 5th International Meeting of the Onassis Cardiac
Surgery Center do not hold themselves responsible for any statements
made by the authors of the published abstracts and extensive sum-
maries that are included in the Syllabus. Statements presented in this
publication reflect only the opinion(s) of the author(s) and they are
not endorsed by the Committees of the Meeting or by the Scientific
Association of The Onassis Cardiac Surgery Center. All conclusions
referring to safety and effectiveness of procedures, choice and dosage
of medications are the responsibility of the authors.
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Congenital Heart Disease

ANOMALOUS AORTIC ORIGIN OF THE CORONARY ARTERIES
Constantine Mavroudis, MD," Robert Stewart, MD," Sunjay Kaushal,
MD,? Carl Backer, MD,? Muhammad A Mumtaz, MD,> Marshall
Jacobs, MD'

"Cleveland Clinic Children’s Hospital, Department Pediatric and Adult
Congenital Heart Diseases, Cleveland, Ohio; 2Children’s Memorial
Hospital of Northwestern University Feinberg School of Medicine,
Division of Cardiovascular-Thoracic Surgery, Chicago, Illinois; *Chil-
dren’s Hospital of the King’s Daughters, Children’s Cardiothoracic
Surgery, Norfolk, Virginia

Introduction: Anomalous aortic origin of the coronaries (AAOCA)
has been associated with sudden death in certain anatomic configura-
tions. Recent advances in diagnostic cardiology have resulted in iden-
tification of these anomalies. Dilemmas have arisen to determine man-
agement of patients with symptomatic and asymptomatic lesions.

The purpose of this discussion is to address these therapeutic
decisions and review different operations required for coronary
unroofing.

Methods: Between 1998 and 2009, we performed coronary
unroofing in 22 patients with AAOCA without aortic commissural
detachment. In 7 patients with “left from right” AAOCA, 4 had chest
pain only, 1 had syncope, 1 had myocardial infarction and 1 was
asymptomatic. In 15 patients with “right from left” AAOCA, 11 had
chest pain only, 4 had syncope, and none were without symptoms.
Median age was 15 years (range, 5 to 42). Eight patients had con-
comitant procedures, most commonly patent foramen ovale closure.

Results: There were no deaths or complications. Mean cross
clamp time was 53 minutes. Mean length of stay was 4 days.
Postoperative evaluation included ECHO, CT angiogram, stress
thallium, stress ECHO, and exercise stress test. In all patients the
repaired coronary was patent with demonstrated flow. Mean fol-
low-up was 17 months (range, 1 to 63 months).

Conclusion: We conclude that coronary unroofing is safe and
effective for all symptomatic patients with AAOCA. Coronary
unroofing is indicated for left from right aortic cusp no matter
whether symptomatic or asymptomatic, as well as for symptomatic
patients with right from left aortic cusp. The therapeutic modalities
are unclear for asymptomatic patients with the same physiology.

REFERENCES

Brothers JA, McBride MG, Seliem MA, et al. Evaluation of myocar-
dial ischemia after surgical repair of anomalous aortic origin of a
coronory artery in a series of pediatric patients. | Am Coll Cardiol.
2007;50:2078-2082.

Cheitlin MD. Finding asymptomatic people with a coronary
artery arising from the wrong sinus of Valsalva: consequences aris-
ing from knowing the anomaly to be familial. | Am Coll Cardiol.
2008;51:2065-2067.

Cheitlin MD, De Castro CM, McAllister HA. Sudden death as a
complication of anomalous left coronary origin from the anterior
sinus of Valsalva, A not-so-minor congenital anomaly. Circulation.
1974,;50:780-787.

56

Davies JE, Burkhart HM, Dearani JA, et al. Surgical management
of anomalous aortic origin of a coronary artery. Ann Thor Surg.
2009;88:844-848.

Erez E, Tam VK, Doublin NA, Stakes ]. Anomalous coronary artery with aortic
origin and course between the great arteries: improved diagnosis, anatomic
findings, and surgical treatment. Ann Thorac Surg. 2006,82:973-977.
Gersony WM Management of anomalous coronary artery from
the contralateral sinus. | Am Coll Cardiol. 2007;50:2083-2084.
Kaushal S, Backer CL, Walker H, Russell H, Koenig P, Rigsby C, Mavroudis
C. Surgical outcomes for anomalous aortic origin of the coronary arter-
ies: emphasizing intramural length with symptoms. Ann Thorac Surg.
2011 (Submitted for presentation to the 2011 Annual STS Meeting).
Maron BJ. Sudden death in young athletes. N Engl | Med.
2003;349:1064-1075.

Mumtaz MA, Lorber RE, Arruda |, Petterson BG, Mavroudis C.
Surgery for anomalous aortic origin of the coronary arteries. Ann
Thorac Surg. 2010;90.

Mustafa I, Gula G, Radley-Smith R, Durrer S, Yacoub M. Anomalous
origin of the left coronary artery from the anterior aortic sinus: a
potential cause of sudden death. Anatomic characterization and sur-
gical treatment. / Thorac Cardiovasc Surg. 1981;82:297-300.

Romp RL, Herlong JR, Landolfo CK, et al. Outcome of unroofing
procedure for repair of anomalous aortic origin of left or right
coronary artery. Ann Thorac Surg. 2003;76:589-596.

Taylor AJ, Rogan KM, Virmani R. Sudden cardiac death associated
with isolated congenital coronary artery anomalies. | Am Coll Car-
diol. 1992;20(3):640-647.

Van Son JA, Mohr FW. Modified unroofing procedure in anoma-
lous aortic origin of left or right coronary artery. Ann Thorac Surg.
1997,64(2):568-569.

fldriss®07

rfldriss®07



NEUROLOGICAL COMPLICATIONS AFTER CARDIAC SUR-
GERY IN CONGENITAL HEART DISEASE PATIENTS

Theofili Kousi, MD

Department of Paediatric and Congenital Cardiac Surgery, Onassis
Cardiac Surgery Center, Athens, Greece

In recent years mortality after surgery for complex congenital
cardiac disease shows a continuous decline. There is increased
concern about the long-term functional morbidities following
pediatric open heart surgery, especially neurodevelopmental out-
comes, with their profound personal and societal course.

The non-specific term of “neurological complications” describes a
variety of adverse clinical outcomes ranging from the less common
postoperative complications such as stroke and seizures to the late
presenting abnormal school performance, learning disabilities and
behavioral issues. Evidence is accumulating that overall outcomes
are related to a number of factors and perhaps intraoperative com-
plications may not play the most important role. MRI studies of
newborns with congenital heart disease have shown that up to
40% have preoperative brain injuries, which in addition to studies
describing abnormal fetal brain development and brain perfusion
can lead to the assumption that congenital cardiac disease is, in
many cases, accompanied by congenital brain disease.

Identifying perioperative neurological injury may be challeng-
ing. Normal findings on physical examination and diagnostic
studies are poorly sensitive for long-term neurological dysfunc-
tion, and these “normal” findings have limited predictive validity.
Similarly, the specificity of early postoperative findings for long
term neurological and developmental abnormalities is also lim-
ited, with surprising ability of the neonatal and infant brain to
withstand and recover from perioperative injury.

Nevertheless, factors such as prolonged circulatory arrest time,
haemodynamic instability and degree of cyanosis are identified
as major risk factors for subsequent neurodevelopmental impair-
ment. Cardiopulmonary bypass (CPB) itself may result in brain
injury due to embolism, inflammation, and ischemia resulting in
impaired delivery of energy substrates (oxygen and glucose).

The neuropretective intraoperative management so far includes
strategies such as minimizing the duration of deep hypothermic
circulatory arrest (DHCA), intermittent cerebral perfusion or
low flow cardiopulmonary bypass instead of DHCA and ante-
grade cerebral brain perfusion. Other neuroprotective strategies
employed during open heart surgery include temperature regu-
lation, acid-base management, degree of haemodilution, blood
glucose control and anti-iflammatory regimes.

Real-time neurologic monitoring should be an integral part of
neuroprotective strategies for pediatric patients requiring cardiac
surgery but currently is not universally applied. Ideally monitoring
should allow easy, reliable, and reproducible detection of adverse
neurologic events. The monitoring modalities used so far include
electroengephalographic monitoring, near infrared spectroscopy
(NIRS) and transcranial Doppler ultrasound (TCD). These three tech-
niques are complementary. NIRS is considered as offering the most
clinical information, eventhough sufficient evidence is still lacking.

There is definitely room for improvement in our current under-
standing of neurologic function in children with congenital heart
disease undergoing cardiac surgery. Improved survival of infants
with congenital heart disease makes the need for indentification
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of the aforementioned mechanisms imperative to enable the
application of neuroprotective interventions.

REFERENCES
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Valve Disease

BEATING HEART VALVE SURGERY WITH LUNG PERFUSION/
VENTILATION

Tomas A. Salerno, MD, Riny Karras, MD, Edward Gologorsky, MD
University of Miami, Miller School of Medicine and Jackson Memorial
Hospital, Miami, Florida, USA

Purpose: This is a feasibility pilot study assessing the effi-
cacy and safety of lung perfusion/ventilation during aortic valve
replacement (AVR) and combined AVR and coronary artery bypass
grafting (CABG) in the beating heart.

Patients and Methods: Twenty-two consecutive patients
undergoing AVR with or without CABG were placed on cardio-
pulmonary bypass (CPB) at normothermia. At initiation of CPB,
the lungs were ventilated with tidal volumes of 300-350 ml, 6
breaths per minute. This provided End-tidal CO2 between 20 to
30 mmHg during CPB. The lungs were perfused via a catheter
derived from the ascending aortic cannula, which was inserted
into the main pulmonary artery. Flow rates were in the range of
400 ml/min, documented by Doppler flow measurements. The
heart was allowed to beat, in normal sinus rhythm, with continu-
ous and simultaneous perfusion with warm blood of the coronary
sinus (mean pressure 50-55mmHg) and antegrade perfusion of
each coronary ostium (right and left). A vent was inserted into
the right superior pulmonary vein. Complete de-airing maneu-
vers were achieved using trans-esophageal echocardiography.
The patients were monitored preoperatively, intra-operatively,
and post operatively clinically with special attention to pulmonary
function (blood gases, hemodynamics and neurological function.
Daily chest Xray were obtained for the first 3 days.

Results: Mean CBP time was 87 min., with a mean cross clamp-
ing time of 55 min. Arterial blood gas pH difference ranged from
0.01 to 0.09 at the end of surgery, with a shift toward respiratory
acidosis. The end- tidal CO2 ranged from 13 to 38mmHg during
CBP ventilation/perfusion. There was no evidence of neurological
injury or air embolization in any of the patients. Clinically relevant
pleural effusions were defined as blunting of the costophrenic angle
with oxygen saturations below 93% by pulse oxymetry. One patient
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presented with pleural effusions prior to surgery, and was excluded
from the study. Twenty-one patients did not demonstrate pleural
effusions. Seven patients required post-operative nasal cannula sup-
port for 24 hours. Prolonged mechanical ventilation was defined
as intubation that exceeded 24 hours after surgery. One patient
required prolonged mechanical ventilation, and was extubated on
post-operative day one. Seven patients were extubated in the oper-
ating room immediately after surgery. Six patients were extubated
upon arrival in the cardiac surgery intensive care unit. Six patients
were extubated within 2 hours after surgery.

Conclusions: Pulmonary dysfunction secondary to CPB is a
major cause of morbidity and mortality after cardiac operations.
During CPB, pulsatile flow to the pulmonary artery ceases, and
the lungs rely on the bronchial circulation for viability. How-
ever, bronchial artery blood flow decreases with the initiation
of CPB, and may be inadequate for normal alveolar perfusion.
When the pulmonary circulation is restored, ischemia-reper-
fusion injury may occur, contributing to post-CPB pulmonary
dysfunction.

The end point of our initial pilot study shows that 15 patients
were extubated within 2 hours after surgery. Data obtained
allowed for a more accurate prediction of 7 patients that could
tolerate immediate extubation in the operative suite. These 7
patients had hemodynamic stability with minimal inotropic
support, constant arterial blood gas values throughout the
operative procedure and post-operative period, and an appro-
priate end-tidal CO2, demonstrating appropriate end organ
function.

It is concluded the lung perfusion/ventilation during AVR +/-
CABG on the beating heart is safe and feasible. Further studies
should focus on the energetics of the lungs during CPB, utiliz-
ing more sophisticated methods of assessing lung function peri-
operatively.
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AORTIC VALVE REPAIR TECHNIQUES AND RESULTS
Bojan Biocina, MD
Zagreb, Croatia

Valve repair techniques have emerged in recent years as a
viable alternative to replacement options. As benefits of mitral
valve repair have been clearly established, the superiority of aortic
valve repair has yet to be proven.

Nearly all aortic valve repair indications have been applied to
patients with aortic regurgitation. The prognosis of symptomatic
patients with aortic insufficiency is poor,for several reasons: LV dil-
atation with subsequent congestive heart failure ( CHF), dilatation
of aorta with subsequent increased risk of dissection or combina-
tion of both."? As patients considered for repair are usually young,
the risk of repair failure should be weighed ageinst the benefit of
avoiding anticoagulation.

Isolated Aortic Valve Repair: The aortic valve pathology that
might be amenable to repair is:

1. adilated aortic annulus

2. conjoined cusp prolapse in bicuspid aortic valves (BAV)

3. single cusp prolapse in tricuspid aortic valves, and

4. aortic valve cusp perforation from endocarditis

Various techniques required for these regurgitant lesions are
used to create (AV) competency in aortic valve with their geom-
etry affected by different types of pathology.

Annular Dilation: This type of AR is caused by a aortic annulus
dilatation with lack of central cusp coaptation. Reduction annulo-
plasty, mostly done by closure of subcommisural triangles corrects
the problem by providing a bigger area of cusp coaptation.

Bicuspid Aortic Valve: The largest series published on aortic
valve repair for bicuspid aortic valve is attributed to Cleveland
Clinic.

Long term results of aortic valve repair in patients with insuf-
ficient bicuspid aortic valve remains unclarified. As competent
bicuspid aortic valves can achieve good durability, which has been
confirmed by relatively large population of patients with aortic
stenosis of bicuspid aortic valves in their sixties and seventies, het-
erogenicity of patology that causes valve regurgitation makes the
choice of surgical technique difficult.

Cusp Prolapse in Tricuspid Valve: This type of AR is caused
by the prolapse of one or more cusps with the elongated free
margin, rupture or fenestration This can occur by rupture of a
small fenestration. The usual way how to deal with this pathology
is free edge plication, usually combined with annuloplasty.

Cusp Perforation: This type of AR is caused by infective endo-
carditis or iatrogenic perforation. The best way to restore the valve
competency is patch repair with autologous pericardium.

The most common indications for aortic valve repair are
dilated annulus, bicuspid aortic valve (BAV) and cusp prolapse
of trileaflet valves. Annuloplasty is the most common proce-
dure, and widely accepted. Repair of the bicuspid aortic valve
has been burdened by concerns about durability, although
some specialized centers are able to publish very acceptable
results.

Repair of The Aortic Insufficiency Caused By Dilation Of The
Aortic Root: Dilation of the aortic root is one of the the most
common causes of aortic insufficiency Older patients with ascend-
ing aortic aneurysm may develop aortic insufficiency by stretch-
ing the commisures after dilatation of the sinotubular junction,
with relatively normal sinuses of Valsalva. Another mechanism is
dilation of the aortic sinuses, followed by sinotubular junction and
aortic annulus at the end . This mechanism is common in patients
with Marfan syndrome.

Ascending Aortic Aneurysm With Aortic Insufficiency: In
patients with ascending aortic aneurysm, normal or minimally
dilated aortic sinuses, and moderate or severe aortic insufficiency,
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the aortic valve repair is usually done by adjusting the diameter
of the sinotubular junction with or without interpositum graft.
The freedom from aortic valve replacement at 10 years exceeds
95%, which makes this method an excellent alternative to valve
replacement.

Aortic Root Aneurysm: There are two main methods of
aortic valve repair in aortic root aneurysm: valve reimplanta-
tion method, promoted by T. David, and remodelling method
which was initially described by Yacoub .Although both authors
published very good durability of repair, most comparative stud-
ies suggest that the reimplantation of the aortic valve provides
a more stable aortic valve function than the remodeling of the
aortic root.

Conclusion: Aortic valve repair techniques have recently
become an emerging alternative to conventional valve replace-
ment. Beside the fact that they are challenging technically and
still not standardized like the repair techniques in mitral valve sur-
gery, comparative advantages of a coumadin —free, low gradient
native valve encourages surgeons to refine techniques that will
certainly become important, and for some pathology probably
preferred option in the near future.

SURGICAL DECISIONS IN MITRAL VALVE SURGERY TODAY
Ulrich O. Von Oppell, MD
University Hospital of Wales, Cardiff, United Kingdom

Mitral valve repair is the ‘Gold Standard’, reducing opera-
tive mortality, improving long term survival and reducing
valve related morbidity. Nevertheless mitral valve repair rates
for degenerative valve disease vary widely. Complex repairs are
required in up to 56% of patients and have a lower long term
durability compared to single segment posterior mitral leaflet
prolapse repairs.

Surgical techniques other than quadrangular posterior mitral
leaflet resection are therefore essential. These include papillary
muscle repositioning and Goretex neochordae implantation.
The Goretex loop technique being the more reproducible in the
latter, applicable to both the anterior and posterior leaflets as
well as multiple segments.

In degenerative mitral valve disease a concern is the risk of sys-
tolic anterior mitral leaflet motion, which can though be easily
avoided. In part this can be related to the type of annuloplasty
ring selected.

SURGERY FOR ISCHEMIC MITRAL REGURGITATION
Ulrik Hvass, MD
Paris, France

Surgery for ischemic mitral regurgitation started with Dr. Bol-
ling’s pioneering work. Undersizing the mitral ring became the
standard surgical approach. Decades later, it appeared that a
significant percentage of patients did not evolve favourably,
presenting recurrent mitral regurgitation and little or no regres-
sion of adverse remodelling. A recent study also claimed that
the mitral surgery did not affect prognosis. Are we back to
square one?
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Not exactly, because patients have been separated into good
and poor responders. The Leyden algorhythm gives echographic
landmarks that tend to segregate the two groups. Good respond-
ers have a LVEDD < 6 and a LVESD < 54 mm. An undersized mitral
ring giving an adequate height of leaflet coaptation gives satisfac-
tory results. Poor responders, meaning 30 to 50% of the cases,
need some other type of surgery.

A variety of interventions have been devised, addressing the
LV that is the culprit muscle leading to adverse remodelling and
mitral regurgitation.

Among these, the papillary muscle sling technique allows to
correct lateral and downward displacement and to plicate the
posterior LV wall.

Using this technique, we will evaluate long-term stability of
mitral repair and reverse remodelling in patients with severe
ischemic left ventricular dysfunction (LVD) and functional mitral
regurgitation (FMR).

New Developments

ANESTHETIC CONTRIBUTIONS TO CARDIAC SURGERY
DEVELOPMENTS

Nikolaos | Skubas, MD, FASE, DSc

Associate Professor of Anesthesiology, Weill Cornell Medical College,
Director, Cardiac Anesthesia, Weill Cornell Medical Center - New York
Hospital, New York, NY

Cardiothoracic anesthesiologists have morphed from adminis-
trators of anesthetics along with invasive hemodynami monitor-
ing and intervention to invasive cardiologists and echocardiog-
raphers. It is this ability to evolve to an acute care, perioperative
clinician with focus on hemodynamics and respiratory function,
that allowed cardiothoracic anesthesiologists to follow step-by-
step their surgical and cardiology colleagues. In the new era,
during which many interventions take place outside of the con-
ventional confines of the cardiac operating room, anesthesiolo-
gists find themselves playing the role of co-ordinator among dif-
ferent specialists, traditional anesthetist, intensivist, cardiologist
and echocardiographer.

Surgical aortic valve (AV) replacement (AVR) is the accepted
treatment for symptomatic aortic stenosis (AS). Alternative
methods of AVR have challenged the traditional treatment and
renewed interest in the management of patients with severe AS.
While operative mortality is low in the ideal candidate, it is limit-
ing in the older patient with multiple comorbidities, in whom
bleeding, stroke and even death (4-18%) occur with increased
frequency. The alternative to surgery, percutaneous balloon
aortic valvuloplasty is not used routinely because of fast resteno-
sis, usually within 6 months, and complication rate.

Transcatheter AV implantation (TAVI) is a potential treat-
ment for the high-risk patient, aiming at relieving stenosis at
least to a degree comparable to surgical AVR. TAVI is performed
by replacing the stenosed AV with a bioprosthetic valve (which
comes only in two sizes: 23 mm or 26 mm diameter) mounted
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on an expandable stent (14 mm or 16 mm long, respectively),
which is deployed after correct positioning through the calci-
fied native aortic valve. The presence of the stent prevents rest-
enosis, as compared with balloon valvuloplasty. Deployment of
the catheter-mounted AV prosthesis is either antegrade (via the
left ventricular apex, accessed via thoracotomy) or retrograde
(via the aorta, accessed percutaneously via the iliac vessels). The
major benefits of TAVI are avoidance of complications related
to sternotomy, cardiopulmonary bypass and aortic cross-clamp-
ing. Acute improvement of cardiac function has been recorded
immediately post TAVI. The surgical steps include position of the
delivery catheter across the stenosed native AV, valvulotomy with
inflation of balloon, positioning of the delivery system across
the aortic annulus followed by deployment of the prosthesis.
The access route and direction of deployment depends mostly
on patient’s comorbidities: extensive atheromatosis of the aorta
and small caliber femoral or iliac vessels argue for antegrade
deployment (left thoracotomy), while poor respiratory status,
chest radiation or previous thoracotomy argue for retrograde
deployment (percutaneous approach via the femoral vessels).
Peri-implantation visualization of the vessels, aorta and prosthe-
sis is by combining fluoroscopy with and without radiographic
contrast agents and TEE.

The anesthesiologist’s contributions to the success of TAVI
include i) administering a general endotracheal anesthetic in a
patient with severe AS (although in some centers retrograde TAVI
is done with MAC and fluoroscopy), ii) tailoring the periopera-
tive medications so that tracheal extubation is facilitated at the
end of procedure, iii) anticipation of procedural steps and hemo-
dynamic changes (rapid ventricular pacing and defibrillation
during valvuloplasty and prosthesis deployment being the most
severe ones), iv) hemodynamic monitoring and management
as in any cardiac surgical procedure, v) performing a thorough
transesophageal (TEE) examination before and after TAVI as well
as, during TAVL.

The procedure is performed in a “hybrid” operating room,
which is a combination of angiographic suite and cardiac sur-
gical theatre. The possibility of extensive repair or reconstruc-
tion of peripheral large arteries, aortic dissection necessitating
immediate surgical repair, hemodynamic derangements, hypo-
thermia during a long procedure and repetitive use of TEE make
general endotracheal anesthetic the preferred anesthetic. The
anesthetic set-up is as in any cardiac surgical case and should
include invasive monitoring with peripheral arterial and central
venous and pulmonary artery catheters in addition to standard
ASA monitors.

The patient receives a general endotracheal anesthetic with
a single lumen endotracheal tube, even if TAVI is performed via
thoracotomy. Anesthetic medications are tailored towards emer-
gence and tracheal extubation intraoperatively and a warming
device (under body forced-air mattress) is used to maintain nor-
mothermia. Blood products are not ordered but red blood cells
are available, to replenish any blood loss encountered during
dissection of the femoral vessels and catheters placement. The
anesthesiologist’s role should include communication with all
participating specialists (cardiologists, interventionists, surgeons,
nurses, control room personnel) and ensure that vital informa-
tion flow is maintained; i.e., timely administration of antibiotics

and sampling of ACT and hematocrit, and that the sequence of
events is known and announced to all.

There are critical points during TAVI, during which the anes-
thesiologist is called to participate. These are re-evaluation of the
aorta and accurate measurement of the AV annulus before inci-
sion, evaluation of cardiac function before, during and after the
procedure, hemodynamic management during the three periods
of rapid ventricular pacing (when testing, during valvulotomy
and during prosthesis deployment), evaluation of prosthesis
immediately after implantation and surveillance for any potential
complications (aortic dissection, heart failure, pericardial effu-
sion). For all these tasks, integration of data from invasive moni-
tors and TEE is mandatory.

The most hemodynamic challenges happen during and fol-
lowing rapid ventricular pacing and close observation of hemo-
dynamics (and TEE) should provide information for subsequent
pacing maneuvers. Proper position of the pacing wire in the
right ventricle and adequate capturing is tested briefly in the
beginning of the case. The speed of hemodynamic recovery will
provide clues on how the patient will tolerate the subsequent
pacing periods. If heart rate and rhythm and invasive pres-
sures recover rapidly and cardiac and valvular function remains
unchanged (as estimated with TEE), probably there will be no
trouble during future pacing. However, it is prudent to main-
tain or even increase systemic afterload prior to rapid pacing, to
ensure adequate diastolic coronary perfusion pressure. It is obvi-
ous, that rapid testing will cause more hemodynamic changes
in the patient with aortic insufficiency; in those cases, vasoac-
tive support with inotropes and vasodilators may be prudent.
For these reasons, external defibrillation pads are applied on the
patient’s chest in the beginning of the case as well as, arrange-
ments are made on who will be solely responsible for defibrill-
tion/pacing if neeeded.

Although in many centers a cardiologists is present and per-
forms the TEE exam during the procedure, in others (including
Weill Cornell Medical Center) two anesthesiologists share the
anesthetic and hemodynamic management and perform the
TEE exam. The following table displays the utility of TEE during
TAVI.

TAVI is a newer technique, lacking long-term follow-up for
valve performance and morbidity and mortality. In the most
recently published 2-year follow-up study of 88 patients who
underwent TAVI, the aortic valve area increased from 0.66+0.16
cm2 to 1.73+0.24 cm?, and the incidence of aortic regurgita-
tion was 17%, with the majority being posterior para-prosthetic
leaks, occurring at the sites of aortic annulus calcification. Apart
from acute, intraoperative mishaps (in one case series of 36
patients there were 2 acute aortic dissection and 4 deaths), the
usual complications associated with surgical AVR can also occur
after TAVI. These range from persistent hypotension due to acute
cardiac failure induced by rapid ventricular pacing (and/or co-
existing aortic insufficiency or mitral regurgitation), acute renal
failure, cerebrovascular accidents (which are embolic in nature)
and arrhythmias (atrio-ventricular block necessitating insertion of
pacemaker). Thus far, the most frequent complication, irrespec-
tive of ante- or retrograde approach has been vascular injury,
necessitating surgical repair of the femoral vessels (veins and/
or arteries).
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Structure Assessment Comment
Aortic annulus | measurement of 18 - 21 mm: require a 22 mm
diameter prosthesis
22 - 25 mm: require a 26 mm
evaluation of prosthesis
calcification calcification is desired, as it
facilitates “anchoring” of prosthesis
Aorta evaluation of mobile atheromas, particularly in
atheromas arch, may be a contraindication to
femoral (retrograde approach)
guidewire
placement “distal” implantation may obstruct
evaluation for coronary ostia
dissection
position of
prosthesis across
annulus
Aortic valve Aortic stenosis? measure pressure gradients and
aortic valve area pre- and post-
Aortic insertion
insufficiency (Al)? Severe Al during rapid ventricular
pacing will dilate LV
Localize and Post-implantation:
quantitate mild Al is normal in posterior
annulus
central Al is associated with failure
of implantation
Mitral valve is there mitral may be problematic during
regurgitation rapid ventricular pacing (“flush”
(MR)? pulmonary edema”)
should decrease after successful
deployment of prosthesis
new MR may be caused by too
“proximal” implantation
Left EF, regional monitor throughout (especially
ventricular wall motion if patent coronary grafts are in
function abnormalities place); new RWMA may indicate
(RWMA) occlusion of coronary ostium
Right pacing wire monitor for worsening function
ventricular placement
function is there tricuspid
regurgitation?
pericardial is there new or may be caused by vessel or cardiac
space worsening injury
effusion?
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TRANSCATHETER AORTIC VALVE REPLACEMENT: STATE
OF THE ART AND PERSPECTIVES

Alain Cribier, MD

Chief of the Department of Cardiology, University Hospital Charles
Nicolle, Rouen, France

Introduction: In aortic valve stenosis (AS), life expectancy after
the onset of symptoms is reduced to 2 to 3 years. This disease
is the most frequent valvular disease of the adult, concerning
about 6% of the population above 65 years of age. The incidence
increases enormously with age explaining the growing number
of patients concerned with the aging population. The recog-
nized treatment is surgical aortic valve replacement (AVR) which
offers excellent short and long term results, the patients resuming
normal life expectancy. The peri-operative mortality is < 6% but
increases to above 10% in very old patients or in patients with cor-
onary artery disease requiring associated by-pass surgery. It can be
much higher in case of associated cardiac or non cardiac diseases
(depressed myocardial contractility, lung diseases, diabetes, renal
failure etc.). It is known that one third of the patients who should
require AVR are not operated on because of increased surgical risk,
old age or other reasons. The goal of transcatheter aortic valve
implantation (TAVI) is to offer an alternative live saving treatment
to these patients. The principle of TAVI consists in replacing the
diseased native aortic valve using catheter based techniques.
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Background: The development of this technology by our
group has been a 20 years long odyssey. In 1999, we created the
first models of transcatheter balloon expandable valve, using a
stainless steel stent containing an equine pericardial valve. This
valve was conceived to be implanted in within the aortic annu-
lus in the subcoronary position, at a distance of the mitral valve
and interventricular septum. This model was thoroughly tested
in the laboratory and in the sheep model. On April 16th, we
performed the first in man aortic valve implantation in a 57y-old
patient who was dying from end-stage and inoperable aortic
stenosis. This first case was followed in our center by two pro-
spective studies (I-REVIVE and RECAST trials), where TAVI was
performed on compassionate basis using the antegrade trans-
septal approach.

In 2004, Edwards Lifesciences (Irvine, California) acquired
our start-up company (Percutaneous Valve Technologies) and
a number of changes in the stent design and tissue valve were
made (Cribier-Edwards valve, then Edwards Sapien valve made of
treated bovine pericardium). Two sizes were available (23mm and
26mm in diameter) whereas the technique of retrograde trans-
femoral approach was made feasible by the development of spe-
cific delivery systems (RetroFlex catheter). Simultaneously, a new
approach was developed, the transapical approach, where the
valve is implanted directly from the apex of the left ventricle using
mini invasive surgery. These two approaches covered all needs.

A number of feasibility trials were then supported by Edwards
Lifesciences in Europe USA, and Canada concerning both
approaches, including several hundred of patients, all at high risk
for AVR or having contra-indications to surgery. These studies did
demonstrate the feasibility of the procedures, offering excellent
short term results with an acceptable mortality and complication
rate. Symptomatic improvement of the patients was spectacular
and lasting.

Current Results: Since In 2007, after CE mark and commer-
cialization in Europe, the number of patients, centers and investi-
gators grew up exponentially. The post-market SOURCE registry
(1038 patients, 100% in database) was initiated which results at
one year were presented at the last Euro PCR meeting in May
2010. The acute results are steadily improving with a success rate
of > 95% with 3% stroke, 1% myocardial infarction, 7% rate of
pace makers. The mortality rate at one month is 10%. The survival
rate at one year is > 70%. These results are definitely promising
and explain the enthusiasm currently observed in the community
worldwide. The last remaining issue is the valve durability on long
term which remains unknown and prevent to use the procedure
in younger and less sick patients.

In USA, the PARTNER-US trial (23 centers, 1300 patients) was
started in 2008 as an IDE double arm randomized study of TAVI vs
surgery in high risk patients (Cohort A) and TAVI vs medical treat-
ment (Cohort B) including balloon valvuloplasty, in non surgical
patients. The main end-point is the mortality at one year. The first
results will be known in October 2010 (Cohort B) and the full
results in the course of 2011.

The last remarkable improvement is the new valve, the Edwards
Sapien XT valve with its new NovaFlex delivery system. This new
device was CE marked in May 2010 and is currently commercial-
ized in Europe, replacing the previous Edwards Sapien Valve. The
stent frame is now made of Cobalt Chromium which allows a

reduction in struts diameter with the same radial force. The con-
nection of the leaflets to the stent has been improved, offering
optimal hemodynamics and potentially a better device durability.
The delivery system for the transfemoral approach has been con-
siderably refined, decreasing the introducer size by about 2mm in
diameter (18 and 19F) and making the vascular access easier and
safer Actually, the Edwards Sapien XT valve has all the character-
istics of the Carpentier Edwards Perimount surgical valve, which
long term results are considered optimal (the most used surgical
valve) with > 15 years without deterioration.

Finally, in 2004 was launched a concurrent valve, the CoreValve,
which mechanism of action are totally different which use a self
expanding nitinol stent containing a porcine pericardium valve.
The stent is anchored in the supra-coronary position in the aorta
and within the aortic annulus. The valve is implanted retrogradely
from the femoral artery, and via the subclavian artery in patients
not suitable for the transfemoral approach. This valve offers simi-
larly good acute results but is associated with a high rate of per-
manent atrio-ventricular blocks requiring permanent pacemakers
in about 30% of the cases due to its low insertion below the aortic
annulus level.

In 2010, about 20 000 patients have been treated worldwide
with the two valves. The transfemoral approach, whenever fea-
sible, can be performed as a stent-like procedure with the Cor-
eValve as well as with the new Edwards Sapien XT valve (local
anesthesia). The quality of training and proctoring is fundamental
for the success of the procedure as the need for a selection of high
volume centers and Valve Team in each center.

Perspectives: At the present time, the technique is proposed to
a selected group of patients at high risk for surgery as indicated
in the published Recommendations of the European Societies of
Cardiology and Thoracic Surgery. The question of whether we
should plan an extension of the indications to younger and less
sick patients is in the air. This should be assessed on further con-
trolled registries and randomized trials. It is too early to answer
the question of future extension of indications to any patients
with aortic stenosis. We definitely need more data about the dura-
bility of the device to extend TAVI to good surgical candidates.

Conclusions: In spite of unbelievable difficulties to convince
people of the interest of the concept in the nineties, the inno-
vation is now here to stay and has definitely open a new and
revolutionary field in interventional cardiology. This is very well
shown by the number of publications and communications on
this topic in international meetings. The technique has finally the
great advantage of bringing a therapeutic solution to thousand of
patients that were previously left untreated.
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INTRAOPERATIVE BLOOD SALVAGE
Marina Vassili, MD
Onassis Cardiac Surgery Center, Athens, Greece

The management of cardiac surgical patients entails a complex
balance between two extreme situations anticoagulation and the res-
toration of normal hemostasis at the end of procedures. These two
opposing processes are addressed carefully and modified with respect
to preoperative disease state, duration of cardiac surgery, duration of
extracorporeal circulation and the desired hemostatic outcome.

Blood conservation, blood salvaging, bloodless surgery and
blood management are just some of the terms used to describe
these new trends in cardiac surgery.

A number of studies involve patients undergoing cardiac opera-
tions have revealed the efficacy of blood conservation techniques.

Surgery on the thoracic aorta is considered as a very inva-
sive procedure. Large amounts of blood transfusion are usually
unavoidable. In addition, an increasing number of patients receive
anticoagulants and antiplatelet drugs preoperatively and there is
an increased risk if they appear for emergency surgery.

Nowadays the risk of aortic surgery has greatly improved the mortal-
ity rate is decreased and the incidence of stoke minimized. It is time to
address the risks of blood transfusion with greater care than in the past.

Recent literature on intraoperative blood conservation during
cardiac surgery is focused on 6 strategies.

1. Acute Normovolemic Hemodilution (ANH): Studies have
shown that ANH is a safe and effective blood conservation
method for elective procedure, even in aortic surgery, aimed
at reducing allogenic blood transfusions; however several
studies failed to demonstrate the efficacy of ANH.
Tolerance of Anemia: It represents the most cost — effective
measure saving the exposure to allogenic blood transfusion.
It is now acceptable that the decision to transfuse a patient
should not be solely based on a hemoglobin or hematocrit
level -the so- called transfusion trigger — but should be based
on the clinical scenario and the patient’s co morbidities.

Cell Salvage: Intraoperative cell salvage is shown to sig-
nificantly decrease allogenic packed red blood cell usage,
in addition the sell salvage did not increase the number of
patients transfused with fresh frozen plasma and platelets.
Antifibrinolytic Drugs: the use of antifibrinolytic agents
during aortic surgery has decreased the incidence of bleed-
ing and mediastinal reexploration during surgery with CPB
and circulatory arrest.

Surgical Technique: the core component of a successful
blood conservation program includes meticulous surgical
technique. Tissue or fibrin sealants and topical hemostatic
agents can help to reduce surgical bleeding, but these should
not be used in lieu of scrupulous surgical hemostasis.

Point of Care Coagulation tests: are now available and allow
for the rapid, bedside assessment of the coagulation system. The
goal is to avoid empiric transfusions and encourage a targeted
transfusion strategy for acquired hemostatic abnormalities.

5th International Meeting of The Onassis Cardiac Surgery Center

It is also well known that the use of controlled hypertensive
anesthesia and maintenance of normothermia during the opera-
tion contribute to hemostasis.

In conclusion, the success of any blood conservation program
in cardiac surgery requires a multidisciplinary multimodality
approach throughout the perioperative period. Transfusion pro-
tocols, guidelines and clinical audit have been issued by several
international organizations in order to minimize the amount of
allogenic and blood products transfusions.
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COGNITIVE DYSFUNCTION AFTER OPEN HEART SURGERY
Marina Balanika, MD
Onassis Cardiac Surgery Center, Athens, Greece

Postoperative cognitive dysfunction is defined as the decline
in a variety of neurophysiological parameters associated with
memory, executive skills, concentration and speed of processing.
Cardiac procedures were suspected and consequently studied for
a high incidence of postoperative cognitive dysfunction which
seems to occur as a complication in approximately 20%-40% of
patients undergoing this type of surgery. The incidence is similar
in intracardiac and CABG procedures and no significant differ-
ences have been found in the late cognitive decline when off-
pump surgery was compared to procedures using extracorporeal
circulation techniques.

Cerebral microembolization, cerebral or systemic inflammation,
cerebral hypoperfusion, cerebral hyperthermia, cerebral edema,
blood-brain barrier dysfunction, genetics and pharmacologic influ-
ences are considered as contributing factors. Although the impact
of surgery and anesthesia on accelerating long term cognitive
decline remains controversial, acute and intermediate decline are
well-defined and affect postdischarge ability to provide self-care
resulting in possibly severe adverse health outcomes. The diag-
nosis of postoperative cognitive dysfunction remains challenging
given the lack of standardized diagnostic criteria, underestimation
of the baseline cognitive status, the possibility of potential learn-
ing effects from repeated exposure to cognitive tests and lack of
relevant control groups. However a variety of perioperative neuro-
physiologic monitoring techniques have been developed aiming
to minimize neurologic injury. Epiaortic scanning, transcranial
Doppler, Near-infrared reflectance Spectroscopy, Cerebral oxim-
etry, Electroencephalogram, Quantitative electroencephalogram
and Auditory evoked potentials are the main methods incorpo-
rated in a multimodality CNS monitoring designed to appropri-
ately evaluate CNS functional status and minimize perioperative
potential adverse cerebral events.
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Postoperative cognitive dysfunction remains a serious concern
for the anaesthesiologist faced with an ageing population present-
ing for cardiac surgery. There is little information on the impact
of percutaneous interventional procedures althought available
data support comparable longterm neurocognitive performance
in patients undergoing CABG surgery with CPB and percutaneous
coronary interventions.
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CEREBRAL PROTECTION DURING AORTIC ARCH SURGERY
Jean Bachet, MD, FEBTCS

Senior Consultant Cardiac Surgeon, Department of Cardiovascular
Surgery, Zayed Military Hospital, Abu Dhabi, UAE

Presently the techniques of cerebral protection during surgery
of the aortic arch can be divided into the ones that are aimed at
suppressing the metabolic demand of the central nervous system
and the ones that are aimed at maintaining the metabolic supply
during the time of exclusion of the cerebral vascularization.

Deep Hypothermia Associated with Circulatory Arrest
(DHCA): In 1975, Griepp et al. have proposed to use Deep Hypo-
thermic Circulatory Arrest during the replacement of the aortic
arch. The technique has obvious advantages. It necessitates no
brachio-cephalic cannulation, and it can be used in almost any
circumstances with a regular CPB circuit. Its main advantage,
however, is to allow total circulatory arrest and, thus, the possibil-
ity of performing an “open” bloodless replacement of the aortic
arch without cross-clamping the vessel.

Conversely this method has some worrisome drawbacks. It
requires a long time to lower the patient’s temperature and a longer
time to raise it back to its physiological value. It has been held
responsible for important coagulation and inflammatory disorders
and, consequently, for a high rate of morbidity and mortality.

But the most important unresolved question is the limit of time
allowed for the circulatory arrest. It is proven that after 45 minutes
the risk of permanent neurologic disorders becomes significant.

Retrograde Cerebral Perfusion Through the Superior Vena
Cava at Deep Hypothermia (RCP): In order to improve the
protective efficacy of deep hypothermia, Ueda and al. have pro-
posed, in 1992, the use of retrograde perfusion of oxygenated
blood through the superior vena cava associated with deep hypo-
thermia. This technique has rapidly gained a wide acceptance and
has been used routinely in many centers. However, the efficiency
of retrograde cerebral perfusion remains controversial either on
experimental or clinical grounds.

Antegrade Selective Perfusion with Cold Blood: “Cold
Blood Cerebroplegia”: In order to benefit from the advantages
of deep hypothermia while avoiding its drawbacks, Guilmet and
our group have proposed as early as 1986, the technique of Selec-
tive Antegrade Cerebral Perfusion with cold blood (10 to 12°C)
while maintaining the patient’s core temperature in moderate
hypothermia (25°C to 28°C).

A regular CPB circuit is modified by addition, beyond the oxy-
genator, of a heat exchanger usually dedicated to cold blood car-
dioplegia and a roller pump. By means of the heat exchanger,
blood derived from the oxygenator can be cooled down to 10
to 12°C. When the rectal temperature reaches 26 to 28°C, can-
nulas are inserted in the innominate and left carotid arteries. The
brachio-cephalic arteries are then cross-clamped, and selective
cold perfusion is initiated. The main CPB is discontinued and the
aortic arch opened. During circulatory arrest selective perfusion of
the cerebral and coronary arteries is maintained at a flow rate of
about 7 ml/min/ kg.

Selective Antegrade Cerebral Perfusion in Moderate Hypo-
thermia: Kazui’s Technique: A few years later Kazui and co-work-
ers have proposed a similar technique in which, however, the
brain perfusion and the CPB were carried out at the same level of
moderate hypothermia. This method differs from the technique
described by Guilmet in the temperature of the cerebral perfusate
and the mode of cannulation of the supra-aortic vessels.

After cannulation and heparinization, the core temperature
(naso-pharyngeal) of the patient is lowered to 25°C. This gener-
ally corresponds to rectal temperature of 28°C. When this tem-
perature is reached, CPB is discontinued. Balloon cannulas are
introduced into the innominate and left common carotid ostia. A
total flow of 10 ml/kg is perfused through both cannulas. When
the distal anastomosis on the aorta is completed, CPB may be
resumed through a lateral branch of the aortic prosthesis. Doing
so the duration of circulatory arrest in the lower part of the body
is reduced to the time of the distal anastomosis.

Results: Between April 1986 and November 2009 we have used
SACP associated with moderate core hypothermia (25°C.) in 249
patients, including 71 patients (27%) operated on in emergency,
mainly for acute type A dissection. Sixty-six patients had already
undergone one or several procedures on the thoracic aorta. In
217 patients the brain was perfused with cold blood (Guilmet's
technique) and in the remaining 32 patients the brain was per-
fused at the core temperature (Kazui’s technique). Mean dura-
tion of CPB, cerebral perfusion and distal circulatory arrest were
121 minutes (65-248), 53 minutes (15-90) and 34 minutes (10-
57) respectively. The overall hospital mortality was 16% (40 pts)
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(10% in elective surgery and 22% in emergency surgery). Fatal
new neurologic injuries were observed in 12 patients (5%) but
only in 3% patients after elective surgery. Non-lethal new neuro-
logic disorders have been observed in 12 patients (7% of survi-
vors) and, again, only in 3% patients operated on electively. In the
32 patients operated on according to the Kazui technique there
were 2 deaths (6%) and 2 transient new neurologic disorders
(6%). Emergency, age superior to 65 and extension of the aortic
repair to the descending aorta were the risk factors of mortality
and neurologic disorders on multivariate analysis. No correlation
could be established between the duration of CPB, distal circu-
latory arrest and cerebral perfusion and the rate of mortality or
neurologic complications.

Conclusion: Several techniques are presently available that
allow the surgeon to perform the aortic repair with a fair certainty
of success. Whatever the modifications described Selective Ante-
grade Cerebral Protection provides the cerebrum with its basic
oxygen and metabolic demands and preserves the energetic com-
ponents of the neurons. Clinically, perfusing the brain either with
cold blood (10-12°C) or at moderate hypothermia (23 to 25°C)
has proved to be equally efficacious. The safety provided by SACP
during a non-limited time of arch exclusion makes it, presently,
the “gold standard” in brain protection during arch surgery.

ENDOVASCULAR VERSUS OPEN SURGICAL REPAIR OF THO-
RACIC AORTIC DISEASE: A METAREGRESSION ANALYSIS
Marko Turina, MD, Janet Martin, MD, Davy Cheng, MD

On behalf of the EACTS “Endovascular Surgical Resources Group”

Background: The role of thoracic endovascular aortic repair
(TEVAR) vs. open surgery remains unclear. Meta-regression guides
uptake of new technologies by utilizing evidence from existing
trials.

Objective: Does TEVAR reduce death and morbidity compared
to open surgical repair for thoracic aortic disease?

Methods: All data from controlled trials of TEVAR vs. open
repair of thoracic aortic pathologies was ascertained from medi-
cal databases plus conference abstracts up to October 2008, and
combined through meta-analyses. Metaregression was performed
to evaluate the impact of baseline risk factor imbalances, study
design, and thoracic pathology.

Results: Forty-one studies involving 4918 patients were
included [4 multiCenter (MC) studies, 46 single-Center studies
(SC), 4 registries]. Characteristics were balanced except for age
(TEVAR patients were average 1.3 years older than open repair
patients (p=0.001)). Due to significant heterogeneity across study
designs, results were analyzed by study type.

Death at 30 days was reduced for TEVAR vs. open surgery in
MC trials (OR 0.24, 95%CI 0.13 to 0.44) and SC studies (OR 0.52,
95%Cl 0.38 to 0.73), but did not reach significance in registries
(OR 0.30, 95%CI 0.09 to 1.04). Survival differences did not per-
sist at 1 year and 3 years. Paraplegia was reduced for TEVAR vs.
open surgery in MC studies (OR 0.44, 95%Cl 0.23 to 0.84) and
SC studies (OR 0.46, 95%CI 0.29 to 0.74), and was insufficiently
reported in registries. Stroke was reduced in MC studies (OR 0.46,
95%Cl 0.25 to 0.85), but not in SC studies or registries. Arrhyth-
mias, myocardial infarction, transfusion, renal insufficiency, and
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overall ischemic events were reduced for TEVAR vs. open surgery,
but aortic reinterventions did not differ. Metaregression by base-
line age imbalance and aortic pathology did not materially change
these results. Analysis by type of stent showed non-commercial
stents tended to have worse outcomes vs. commercial stents.

Conclusion: Current data suggest that TEVAR, regardless of type
of pathology, reduces early death and ischemic events including
stroke, paraplegia, renal insufficiency, and myocardial infarction
compared with open surgery. Sustained benefits on survival have
not been proven.

New Developments

EPIDEMIOLOGY OF CARDIOVASCULAR DISEASE IN EUROPE
AND GREECE

Christos Pitsavos MD, PhD, FESC, FACC

First Cardiology Clinic, School of Medicine, University of Athens, Greece

Cardiovascular disease (CVD) is one of the leading causes of
death in both men and women in Greece, and is a major cause
of death throughout the world. Data from the Hellenic Statistical
Service suggest that the number of deaths due to CVD increased
from 14,603 per 100,000 in 1971 to 31,797 per 100,000 in 2001
(i.e., a relative increase by 117%). Moreover, during 1970-1990
Greece was the only country in the context of the European Union
that showed an increase in coronary heart disease (CHD) mortal-
ity, although the all-cause mortality was reduced and, as a result,
life expectancy was increased. Results from the 5-year follow-up
(2001-2006) of the ATTICA Study showed that the age-adjusted
annual incidence of CVD was 2.2% in men and 1.2% in women.
As for comparison, the annual incidence of CVD in a Japanese
study (i.e., a well-known low-risk population) was 2.1%, while
according to the National Health and Nutrition Examination stud-
ies the annual age-standardized CVD incidence rate in US was
2.25% in late 1990s. In the following Table the prevalence of
hypertension, hypercholesterolemia, obesity, diabetes, smoking
and physical inactivity, both at baseline and follow-up examina-
tions of the ATTICA study, are presented.

As it can be seen during 2001-2006 the prevalence of hyper-
tension, hypercholesterolemia and diabetes increased in both
males and females (p<0.01). Specifically, there were observed
8.8 male and 10.2 female new cases with hypertension per 100
individuals (p for gender differences < 0.001), 23.7 male and
17.7 female new cases with hypercholesterolemia per 100 indi-
viduals (p < 0.001), and 5.8 male and 5.3 female new cases with
diabetes per 100 individuals (p < 0.001). Prevalence of obesity
reduced in males by 0.7% (p=0.66), but increased in females by
2.4% (p=0.10). However, prevalence of obesity is time depen-
dent, thus incidence should be taken into account as a more
accurate measure. In addition, the overall 5-year incidence of
obesity was 21.8% in men and 11.9% in women. Physical inac-
tivity increased in both males and females by 10.3% and 11.4%,
respectively (p<0.01), while 30.4 per 100 males and 29.4 per
100 females that were physically active at baseline examination
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became sedentary during the follow-up period. Regarding smok-
ing habits there was a reduction in current smoking in both gen-
ders, a fact that could have been biased by the large propor-
tion of smokers lost to follow-up examination. However, further
data analysis showed that 27.5% of males and 24.5% of females
stopped smoking, while 21.7% of males and 24.7% of females
initiated smoking during the studied period. The aforementioned
changes in the prevalence of CVD risk factors were independent
from the age of the participants, meaning that an increase was
observed in all age-groups.

These figures may confirm the hypothesis that Greek popula-
tion is no longer a low-risk population for CVD, as it was in the
1960s. However, it should be underlined that the extrapolation
of these finding in the Greek general population should be done
with conscious, since the Attica region does not represent the
whole area of the country. Nevertheless, the presented findings
underscore the need for immediate action from public health care
professionals in order to prevent the upcoming CVD epidemic
that may cause serious problems to the health system and to the
economy of the country.

Table. Prevalence and 5-year incidence of CVD risk factors (hypertension,
hypercholesterolemia, diabetes, obesity, smoking and physical inactivity) in
both baseline and follow-up examinations of the ATTICA study participants.
Year of examination 5-year incidence
Males 2001 2006 2001-2006
Study’s participants, n 1514 1044
Prevalence (%) of:
Hypertension 36.6 46.5 8.8 per 100
Hypercholesterolemia 39.9 57.2 23.7 per 100
Diabetes 8.0 12.8 5.8 per 100
Obesity 20.8 20.1 21.8 per 100
Smoking (current) 47.2 38.9 16.8 per 100
Physical inactivity 58.7 69.0 30.4 per 100
Females
Study’s participants, n 1528 1057
Prevalence (%) of:
Hypertension 23.7 34.0 10.2 per 100
Hypercholesterolemia 35.2 48.3 17.7 per 100
Diabetes 5.8 10.4 5.3 per 100
Obesity 15.9 18.3 11.9 per 100
Smoking 39.6 36.9 19.9 per 100
Physical inactivity 61.8 73.2 29.4 per 100
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MYOCARDIAL PRECONDITIONING

Stefan G. De Hert, MD, PhD

University of Amsterdam, Academic Medical Center, Amsterdam, The
Netherlands

The heart possesses the ability to protect itself against the con-
sequences of ischemia. In 1986, Murry and colleagues reported
for the first time that short episodes of ischemia and reperfusion
before a sustained ischemic event - ischemic preconditioning
— reduced infarct size. Preconditioning represents a potent and
consistently reproducible method of protection against ischemia.
It reduces not only infarct size but also diminishes post-ischemic
cardiac dysfunction and arrhythmias. A typical feature of the phe-
nomenon of preconditioning is that there needs to be a delay
(washout period) between the preconditioning trigger and the
actual ischemic event. Ischemic preconditioning typically consists
of two windows of cardioprotection: an early phase that occurs
immediately and produces a strong protection but has a limited
duaration of about 2 hours, and a late phase or second window
which occurs about 24 hours after the initial stimulus, induces less
protection, but lasts for as long as 3 days.

Although the mechanisms involved in myocardial precon-
ditioning still remain to be fully elucidated, several steps have
been identified. Signaling substances trigger, through activa-
tion of receptors, several intracellular signaling pathways. These
pathways mainly involve a posttranslational modification of pro-
teins (translocation and phosphorylation). Protein kinase C plays
a central role as intracellular mediator, but thyrosin kinase and
mitogen-activated protein kinases are also involved. During the
early phase of preconditioning, the cellular memory is believed
to be related to translocation of protein kinase C from cytosol to
the different cellular membranes, which results in a more rapid
activation of protein kinase C during the prolonged ischemic
period. Several structures have been involved as end-effectors.
However, the majority of experimental findings now indicate
that preservation of mitochondrial function which occurs as a
consequence of mitochondrial K, channel activation (opening)
is of pivotal importance for the cardioprotective effect against
ischemia. Prevention of MPTP opening is believed to have a key
role in the protection offered by the preconditioning stimulus.
This results in preservation of mitochondrial function during rep-
erfusion, thereby preventing the activation of necrotic and/or
apoptotic pathways. During the late phase of preconditioning,
cellular memory is thought to be related to the synthesis or acti-
vation of proteins that have a cytoprotective effect, such as the
induction of several anti-oxidant enzymes, or the synthesis of
heat-shock proteins that are involved in the stabilization of the
cytoskeleton.
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Ischemic preconditioning also occurs in humans and a number
of ischemic preconditioning protocols have been applied in the
setting of cardiological interventions and coronary artery bypass
surgery with various results. Although the clinical application of
an ischemic preconditioning protocol might help to reduce the
consequences of myocardial ischemia-reperfusion injury, it should
be noted that rendering an already diseased myocardium tran-
siently ischemic implies the inherent risk to further jeopardize
myocardial function and cell survival.

Besides the classical stimulus of short term ischemia, there
are several other stimuli that may induce a preconditioning-like
effect. Aside from physical stimuli such as rapid pacing and hyper-
thermia, several pharmacological agents have been identified that
may induce a preconditioning effect. Ischemic preconditioning
can indeed be either abolished or mimicked by the use of phar-
macological agents that either block or stimulate specific steps in
the intracellular cascade of events. This has led to the concept of
pharmacological preconditioning. However, the current available
pharmacological compounds capable of inducing precondition-
ing in the clinical setting have serious side-effects such as occur-
rence of hypotension (adenosine), arrhythmias (adenosine, K,
channel openers), or possible carcinogenic effects (protein kinase
activators), precluding their routine use.

Volatile anesthetics are also able to precondition the myocar-
dium. Apart from the volatile anaesthetic agents, opioids have
also been shown to exhibit a preconditioning effect. The mecha-
nisms involved in anesthetic preconditioning strongly resemble
those involved in ischemic preconditioning.

In contrast to the experimental setting, where anesthetic pre-
conditioning consistently resulted in a protective action against
posischemic myocardial dysfunction and damage, the results of
clinical studies using a preconditioning protocol are less straight-
forward. A main drawback of transposing the experimental data
on preconditioning to a clinical setting, is the necessity for a
predictive well-defined period of myocardial ischemia. Cardiac
surgery offers such an experimental setting, reason why all the
currently available clinical knowledge is mainly based on studies
in cardiac surgery patients. While some of these studies showed
either biochemical or functional signs of myocardial protection
with various preconditioning protocols, others failed to observe
such protective actions. The possible reasons for these variable
responses seem to be related to the actual preconditioning pro-
tocol used. It was indeed recently demonstrated that protec-
tive actions (lower postoperative troponin release and/or better
preservation of myocardial function) were only apparent when
an intermittent administration protocol was applied instead of
a continuous administration. A more consistent cardioprotec-
tive was observed when the volatile anesthetic was administered
throughout the entire period of cardiac surgery. In such cases
a consistently reduction of postoperative troponin release and
better preservation of myocardial function was observed com-
pared to a total intravenous anesthetic regimen. In addition,
recent data seem to indicate a lower incidence of perioperative
myocardial infarction, in-hospital mortality, and even one-year
mortality in this subset of patients when a volatile anesthetic reg-
imen was used. These observations were primarily obtained in
coronary surgery patients. Outside this setting, data are less obvi-
ous. Volatile anesthetics have been shown to exhibit protective
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properties in aortic valve surgery but not in mitral valve surgery.
Also during percutaneous coronary interventions no protective
effects have been observed.

Organ protection can also be achieved by an ischemic trigger
to a tissue distant from the organ intended to be protected. This
phenomenon is termed remote preconditioning. Several studies
have indicated that an ischemic trigger to a limb (transient occlu-
sion of bloodflow to the arm or the leg) was associated with less
myocardial damage in the setting of cardiac surgery.

MANAGING BLEEDING WITHOUT APROTININ
L. Henry Edmunds Jr, MD
University of Pennsylvania, Pennsylvania, USA

Introduction: In the majority of patients, who have cardiac sur-
gery with cardiopulmonary bypass (CPB), native platelets, natu-
ral procoagulants and plasma inhibitors are sufficient to sustain
wound clotting after heparin is neutralized by protamine. Nev-
ertheless, CPB increases postoperative wound bleeding and the
need for transfusion of blood products.

Blood losses were 27% higher in the on pump group versus
off pump in a randomized controlled trial of 200 first-time CABG
patients. In a meta-analysis of 52 studies mean blood losses
ranged from 750-1250 mL in placebo treated cardiac surgical
patients. Reoperations, complex procedures and many aortic
operations with or without deep hypothermia are associated
with increased postoperative bleeding. Bleeding is a frequent,
adverse event during and after implantation of circulatory assist
devices.

Causes of Bleeding: Blood contact with non-endothelial cell
surfaces in the surgical wound and CPB circuit initiates clotting by
generation of thrombin. Thus standard, unfractionated heparin,
which can be reversed by protamine, is required for CPB. Heparin
accelerates inactivation of thrombin, which is the enzyme that
converts fibrinogen to fibrin. During CPB thrombin is generated
continuously in the wound and circuit, as proved by the steady
increase in prothrombin fragment F1.2. This marker is produced
when prothrombinase converts a-thrombin to thrombin and
peaks at the time protamine is given.

Thrombin stimulates endothelial cells to produce tissue-type
plasminogen activator (t-PA), which binds fibrin and cleaves plas-
minogen to initiate fibrinolysis. D-dimer is a protein marker of
fibrinolysis and steadily increases during cardiopulmonary bypass.
The simultaneous production of thrombin and fibrinolysis is the
definition of consumptive coagulopathy, which is the hallmark of
disseminated intravascular coagulation. D-dimer concentrations
also peak at the time protamine is given.

Thrombin is primarily generated in the surgical wound during
cardiac surgery using CPB; the amount generated in the perfu-
sion circuit is relatively small. The wound is also the primary site
of extensive fibrinolysis. Tabuchi found 23.5 times more fibrin
split products in the surgical wound than in simultaneous sam-
ples of perfusate. High concentrations of fibrin and fibrinogen
degradation products are also present in blood shed after wound
closure.

Blood contact with non endothelial cell surfaces activates plate-
lets. During CPB platelet numbers and function decrease; bleeding
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times increase; and platelet transfusions may be required when
bleeding is excessive. This essay does not address the important
role of platelets, but intentionally focuses on methods to control
fibrinolysis to reduce postoperative bleeding.

Aprotinin and Lysine Analogs: Aprotinin and the lysine ana-
logs, tranexamic acid (TA) and epsilon amino caproic acid (EACA),
inhibit fibrinolysis by different mechanisms. In well designed, ran-
domized studies of first time CABG operations, which are rarely
associated with severe bleeding, both drugs are effective and nei-
ther is superior to the other. However, in some patients, but not all,
who have re-operations, complex procedures, aortic operations
or circulatory assist device implantations, neither aprotinin nor
the lysine analogs satisfactorily control bleeding Both drug types
reduce bleeding compared to placebo, but the belief of many
surgeons that aprotinin is more effective than the lysine analogs
has never been verified by a well designed study. Aprotinin is no
longer available because of toxicity concerns and recently TA, but
not EACA, have been connected to increases in postoperative sei-
zures. EACA has been widely and safely used in total doses up to
30 gm and the upper limits of safe doses are not known. These
events and facts prompt a reassessment of the use and merits of
EACA to control postoperative fibrinolysis in patients who have
cardiac surgery with CPB.

Typically, EACA is given in a loading dose before incision; is
added to the pump prime; and is infused during extracorporeal
perfusion in dosing schedules similar to those used for aprotinin.
High concentrations of anti-fibrinolytic drugs circulate when clot
formation, thrombin generation and fibrinolysis are minimal.
These front loaded dosing schemes are not synchronous with the
progressive generation of thrombin and plasmin during CPB and
do not attempt to inhibit fibrinolysis in the wound. Several studies
report reduced postoperative bleeding when either aprotinin or a
lysine analog is used in the surgical wound.

Logic dictates a revision of dosing protocols to better match
administration of anti-fibrinolytic drugs with the location and
timing of plasmin activity. Systemic doses of EACA should be
back-loaded and peak at the time F1.1 and D-dimer peak,
which is when protamine is given and hemostasis is desired.
Perhaps more important the surgical wound—the major source
of fibrinolysis—should be topically and aggressively treated
with EACA at the same time. Once CPB ends, the wound is the
only source of fibrinolysis. However, following wound closure
systemic D-dimer levels remain elevated for many hours indi-
cating that fibrinolysis continues in the closed wound. Thus
logically EACA should continue for 12 or so hours after CPB
has ended.

Edmunds LH Jr. Managing fibrinolysis without aprotinin. Ann
Thorac Surg. 2010;89:324-31.

POLYPILL FOR CVD IN 2011 - HAS ITS TIME COME?

Sandy Gupta, MD, FRCP,

Consultant Cardiologist, Whipps Cross and St Bartholomews Hospi-
tals, London, UK

Wald and Law proposed the benefit of the Polypill in primary
prevention of cardiovascular disease in 2003. The concept was

simple and attractive. All the main component drugs (namely
aspirin, statin, ACEI, B-Blocker) are available generically and
therefore it is inexpensive to treat most of the CV risk factors.
Combining them in one pill could reduce heart disease and stroke
by 80%. This approach unsurprisingly has enormous appeal and
considerable implications for global health as CVD is the leading
cause of death worldwide. There are still ongoing concerns on
the Polypill. Although the idea is to reduce the number of pills
to be consumed, individual regimens cannot be tailored. Polypill
also risks giving too few medications, or too many, in which case
exposing patients to side effects otherwise could be averted. The
recent TIPS study showed that individual drug components in a
Polypill could fulfil their roles and was tolerable; combined pill
was almost as effective as the individual pills with no increase in
side effects. The major attraction of the Polypill is its simplicity
and low cost, promising compliance. Such appeal could have
broad applicability in areas of the world with limited access to
medical treatment. Fewer consultations will be needed to initi-
ate this pill ensuring lifelong cardiovascular prevention. Whether
Polypill can reduce CHD and stroke mortality by 80% and or
add 11 more event free years to everyone above 55 years as
predicted by Wald and Law in 2003 remains to be seen but the
initial results raise hope — especially in the Developing world,
when cost and burden of disease remain a concern. In conjunc-
tion with paramount lifestyle changes the Polypill could one day
substantially reduce the burden of cardiovascular disease world-
wide (perhaps).

Ongoing Polypill Trials for primary and secondary prevention

Pri d
Study (n=patient) rlmary/sec‘on 7 No of drugs
prevention

The Indian Polypill Study (TIPS)

(n=2000) Primary 5

Red Heart Pill Pilot Study (n=700) Primary 4
IMPACT (n=600) Primary 4
INDIAN Study (n=250) Secondary 4
SPANISH study Secondary 3

Indian Polycap Study (TIPS), Yusuf S, Pais P, et al. Effects of a
polypill (Polycap) on risk factors in middle-aged individuals with-
out cardiovascular disease (TIPS): a phase I, double-blind, ran-
domised trial. Lancet. 2009;373:1341-51.

Kuppuswamy V, Choo WK, Gupta S. Polypill in cardiovascular dis-
ease: has its time come? Indian Heart J. 2009,61:322-7.

Wald NJ, Law MR. A strategy to reduce cardiovascular disease by
more than 80%. BMJ. 2003;326:1419-32.
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LECTURE

EPIDEMICS IN ANTIQUITY, BYZANTIUM AND RENAISSANCE
Stefanos Geroulanos, MD, PhD
Onassis Cardiac Surgery Center, Athens, Greece

Infectious diseases were world wide and for many centuries
the leading cause of death. As today the world becomes through
global traveling and globalization a global village, infectious dis-
eases could become by natural transmission much more threaten-
ing. Therefore the knowledge of the history of epidemics in the
past becomes mandatory.

The Black Death was for example in the fourteenth century the
equivalent of a nuclear war of today. In Constantinople of the
year 1347 up to ten thousand persons were dying daily due to
the plague. The equivalent for Athens of today would be 100,000
deaths per day and for New York 200,000 deaths daily. In the
coming 10 years the plague killed in Europe 20 million persons.
One third of Europe’s population vanished. The equivalent for
today would be 120 million dead Europeans in less than ten years.
Just by these simple numbers one can imagine the insufficiency
of the state infrastructures and the chaotic situation that was cre-
ated. Despite the difficulty of the management of the deaths in
massive graves, or throwing them into wells up to the top, or toss
them into the rivers or the sea, the entire economy collapsed. It
was nobody there to milk the cows, nobody to collect the wheat
or even to bring water to the sick or to the tied animals.

And Black Death was not the only major epidemic. Spallpox,
Typhus, Cholera, Tuberculosis, Malaria, Schistosomiasis and many
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others can be followed back to the prehistoric Aera.With the new
gen identification methods we can nowadays identify patho-
gens that caused several diseases centuries ago. For example the
Plague of Athens in the Peloponnesian war was recently identified
as Typhus exathematicus due to Rickettsia prowazeki. The genes
of the pathogen were identified in the pulpa of the teeth of dead
persons on a massive grave of that time.

Although belief in religions and supernatural causes and cures
of diseases was predominant among ancient people, many cul-
tures realised that some illnesses could be transmitted or even
prevented by nonreligious means. Empedocles (5th c. B.C.)
turned for example with success the waters of a river into the
swamps around the city of Selinunt in order to clear the region
from malaria. A thanksgiving commerative coin in honour of
Asklepios proves the success.

Indians and Chinese learned also very early that purposely con-
tracting a mild case of some diseases could confer a resistance to
subsequent occusences of illness. This seemed to indicate that
disease could be passed from person to person without divine
intervention.With a similar method and 20 years before the dis-
covery of Jenner inoculation of small pox by a Byzantine method
published in the Philosophical Transactions of London in 1714
by Pylarinos & Timonis saved Washingtons army. Washington
fell with an immunised army into Philadelphia in the middle of a
disastrous epidemic of small pox thus being able to liberate the
USA. On a letter to the Congress he states : “Immunization of the
army was a big success”.

Words like isolation, passport, quarantine, Roosy place, Lazarets
etc. have also their roots into epidemics.

In this lecture emphasis will be put in the early epidemics of
Antiquity and Byzantium up to the Fall of Constantinople in
1453.
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CONGENITAL DISORDERS OF THE LUNG
John Kakadellis, MD
General Hospital of loannina, loannina, Greece

Congenital lung malformations are rare. To understand the
mechanisms of these abnormalities it is necessary to have a basic
knowledge of the successive stages of the embryonal development
of the respiratory system (1). From complete lung agenesis to
cystic lesions, these abnormalities, although rare can be a source
of important morbidity and mortality in infants and children.

The majority of non inherited congenital lung disorders present in
the form of cystic lesions in both children and adults (2).

Bronchopulmonary abnormalities are on the one spectrum of
those lesions and most likely to be encountered in a thoracic sur-
geon’s practice. Such lesions are cystic adenomatoid malforma-
tion, simple pulmonary cyst, bronchogenic cyst and congenital
lobar emphysema (2,3,4,5).

Vascular pathologies are on the other spectrum, and include
the arterio-venous malformations (6), while combined abnormali-
ties involving both parenchymal and vascular elements concern
the different types of sequestrations (2).

Acurate diagnosis of such lesions is difficult, despite advance-
ments in diagnostic investigations, including prenatal ultrasound
(7). In addition, as these abnormalities are rare, it is extremely diffi-
cult to determine their incidence with any degree of precision. Bron-
chopulmonary lesions may coexist, suggesting overlap at different
stages of embryonal development, hence the importance of always
seeking an anomalous blood supply to these disorders (2,8).

Indications for surgery in congenital lesions of the lung are not
uniformly accepted, nevertheless symptomatic lesions require
surgical excision (9). Extend of resection depends on the nature
of the pathology, with lobectomy or lesser resections to be suit-
able treatments (9,10). The possibility of malignant differentiation
should always be in mind (11,12,13).

From the inherited disorders of the lung, cystic fibrosis is the
most common lethal recessive disease among Europeans and the
most common genetic cause of infant mortality. Thus more than
any other pulmonary disease of childhood has been given much
attention in recent years. Cystic fibrosis is a challenge to treat but
gene therapy is emerging as a more than just a theoretical pos-
sibility.Since patients with the disease have a life expectancy at
approximately 30 years, it is in this setting that lung transplanta-
tion has become an alternative (14,15).
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LUNG VOLUME REDUCTION SURGERY

I. Beis, MD," G. Antypas, MD?

"University of loannina, loannina, Greece; ?Sotiria Chest Hospital,
Athens, Greece

Aim: Our study’s objective is to present the effect that Lung
volume reduction surgery (LVRS) improve dyspnea, pulmo-
nary function,and quality of life in selected patients with severe
emphysema.

Material-Method: Over 15 years (January1995-May2010), we
performed lung volume reduction surgery in 20 patiens (19 men
and 1 woman) in the thoracic department of hospital <<Metaxa
and Sotiria (B)>>Athens-Grecce. Director Mr. Antipas.




Patients selected on the basis of severe hyperinflation with air
trapping,disease heterogeneity,and pulmonary function.Spirometric
inclusion criteria consisted of an FEV1 of 15-40% of predicted, residual
volume(RV) in excess of 200% of predicted,total lung capacity(TLC)
greater than 120% of predicted and RV:TLC ratio over 60%.

In 8 cases we performed unilateral thoracotomy,in 11 cases
bilateral thoracotomy not simultaneous but after one month and
in one case median sternotomy.

Functional assessment,including pulmonary function tests,room air
arterial blood gas analysis,dyspnea index and 6-minute walk distance,was
obtained before the operation and 6 months after the operation.

Results: There was one death from ARDS.Three patients required
ventilation for longer than 24 hours.At 6 months significant
improvements(p<0.001) were seen in forced expiratory volume in
1 sec (1.02L after vs 0.73 before)and in forced vital capacity(2.74L
after vs 2.14 before) .Lung volume measures,in particular residual
volume,fell signigicantly.Total lung capacity(6.78L after vs 7.82
before) and residual volume (4.04L after vs 5.46 before). (p<0.001).

Arterial blood gas analysis revealed that carbon dioxide tension fell
significantly (p<0.001) (38.9mmHg after vs 42.2mmHg before) and
oxygen tension augment (70.2mmHg after vs 62mmHg before).

Six minute walk test results improved(959 feet after vs 754
before),and symptomatic benefit was confirmed by significant
improvement in the dyspnea index.

Conclusions: In selected patiens with severe empfysema,lung
volume reduction surgery offers significant improvement in pul-
monary mechanics and functional impairment.

PATHOLOGY OF THE DIAPHRAGM
Georgios Athanassiadis, MD, PhD
Athens, Greece

The diaphragm is the major muscle of ventilation. It is a dome-
shaped musculofibrons sheet that separates the thoracic cavity
from the abdominal cavity.

To better understand the surgery of the diaphragm (and phrenic
nerve), especially the new methods and techniques for diaphrag-
matic incision, we make a reference to the anatomy, embryology
and pathophysiology of this muscle.

Diagnostic imaging of the diaphragm is challenging due to its
thin structure and complex shape. Abnormalities that affect the dia-
phragm are often first detected on chest sectional imaging studies,
primarily computed tomography (CT) and occasionally magnetic
resonance imaging (MRI), which can depict structural defects and
intrinsic and adjacent pathology in greater detail. Fluoroscopy is
the primary radiologic means of evaluating diaphragm motion,
although MRI and ultrasound can also image this function.

To apply new safe surgery techniques of the diaphragm, it is
important to illustrate the normal appearance of it, the evaluation
of abnormalities in shape, position and structure; and the role of
imaging in specific conditions, including congenital and acquired
hernias, diaphragm paralysis, and diaphragm masses.

Disorders of the diaphragm can be related to impairment in either
of these functions, with most of them having radiologic manifes-
tations. Both intrathoracic and intra-abdominal disease processes
can alter the normal radiologic appearance of the diaphragm.
Abnormalities are usually first detected on chest radiographs, often
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incidentally in asymptomatic patients, and many require further
characterization by other imaging studies for definitive diagnosis.
CT, MRI, and fluoroscopy are the most frequently useful additional
studies, while ultrasound, Barium contrast studies, and liver-spleen
scintigraphy are occasionally helpful. Selection of the most appro-
priate radiologic examination in a given clinical situation can facili-
tate the diagnosis of diaphragm abnormalities.

Diaphragmatic imaging is a subject that is not frequently con-
sidered in the practice of general thoracic surgery. Nonetheless, in
recent years standard imaging techniques have been augmented
considerably to provide superb imaging by CT and MRI. In addi-
tion, dynamic MRI enables real-time imaging of diaphragmatic
function and pathology. Congenital diaphragmatic hernias are
classified as: (1) posterolateral (Bochdalek), (2) retrosternal ante-
rior (Morgagni), (3) septum transversum (central), (4) esophageal
hiatal. Traditionally, newborns with CPLDH are taken to the oper-
ating room emergently after expeditions resuscitation. Neck lines
should be avoided, preserving the vessels the vessels for possible
ECHO. Either a transabdominal subcostal approach or a transtho-
racic approach is preferred by most for left-sided lesions, whereas
a transthoracic approach may be more useful for right-sided her-
nias. Foramen of Morgagni hernias have been repaired through
subcostal, paramedial, and mid-line incisions.

Eventration is a condition in which all or a portion of one hemi-
diaphragm is permanently elevated yet retains its continuity and
normal attachments to the costal margins. This congenital anomaly
has a left-side predominance with a marked decrease in muscular
fibers (Wright et al, 1985). Eventration is differentiated from hernia
by the unbroken continuity of the diaphragm in the former. By con-
trast, diaphragmatic paralysis is an acquired condition in which the
diaphragm, even if somewhat atrophic, is still muscular.

Diaphragmatic paralysis is generally related to pathologic
involvement of the phrenic nerve. Although different, eventration
and diaphragmatic paralysis often produce the same physiologic
disturbances.

It is important to distinguish eventration from diaphragmatic
paralysis and choose the indicated surgery technique for both of
these conditions.

Although there are few papers reporting the results of surgi-
cal plication of the diaphragm for congenital eventration, the
operation can be life-saving in newborns and infants. In these
cases, the indication for surgery is nearly always respiratory fail-
ure, and the results show that operative treatment should be
undertaken promptly. In adults, great caution is recommended
before plicating the diaphragm for acquired elevation. In these
cases it is important to rule out other possible causes of dyspnea
and sometimes small measures such as rehabilitation, condition-
ing, proper respiratory hygiene, and weigh loss lessen dyspnea
and orthopnea and help avoid unnecessary surgery. If the patient
has predominantly digestive symptoms, one has to be even more
careful in recommending surgery before an appropriate period of
observation and medical treatment.

Dr. Deslauries and his colleagues have made a significant con-
tribution in clarifying the circumstances of diaphragmatic paraly-
sis and eventration. They point out the severe physiologic and
often life-threatening impairment of the pediatric population
and the need for early diaphragmatic plication. Of greater inter-
est to the adult thoracic surgeon is the significant improvement
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that can be obtained by diaphragmatic plication in symptomatic
adult patients. There is a growing literature clearly documenting
improved lung function after diaphragmatic plication.

The process of breathing, though seemingly simple, requires
several components, all of which must function and appropri-
ately interact in order to achieve adequate ventilation. Included
are upper and lower motor neurons, the diaphragm and other
muscles of ventilation, as well as the lungs themselves. Injury or
involvement of any singular component with disease may com-
pletely or permanently interfere with the process of ventilation.
Selected individuals with respiratory failure, who would otherwise
have been dependent on mechanical ventilation, have regained
independence through diaphragm pacing.

When applied to carefully selected patients, the success of
long-term phrenic nerve pacing has been shown unequivocally
by patients who pace for several years without interruption. For
quadriplegia patients, this diaphragm pacing represents their only
source of ventilation.

However, emphasis must be placed on the importance of proper
selection for pacing candidates. Patients with equivocal indications,
who fail to meet the prerequisites for pacing, often fail during pacing,
after having invested considerable emotional, physical and financial
effort and resources. Conversely, patients with the proper indications
and with adequate medical and social support may enjoy the ben-
efits of successful pacing both in terms of quality of life, medical con-
dition, and financial costs, and may do so for extended periods.
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GENOMICS IN CARDIOVASCULAR DISEASE
Georgios Nasioulas, PhD
Scientific Director, Genekor S.A., Athens, Greece

Introduction: Cardiovascular disease (CVD), involve complex
interactions between genetic (inherited susceptibility) and envi-
ronmental (potentially modifiable) factors. Although the genetic
factors, alone, may not be able to give a clear and direct explana-
tion of these diseases or their underlying mechanisms, understand-
ing them will be essential in understanding the details of CVD.

Genetic patterns of CVD involve both Mendelian and multifac-
torial patterns of inheritance.

Mendelian Cardiovascular Disorders: Elevated Levels of
Low-Density Lipoprotein Cholesterol and Coronary Artery
Disease. Low-density lipoprotein (LDL) is the major cholesterol-
carrying lipoprotein in plasma and is the causal agent in many
forms of coronary heart disease. Four monogenic diseases ele-
vate plasma levels of LDL by impairing the activity of hepatic
LDL receptors, which normally clear LDL from the plasma. These
are, Familial hypercholesterolemia, Familial ligand-defective
apolipoprotein-100, Sitosterolemia and Autosomal Recessive
hypercholesterolemia.

Hypertension: Hypertension imparts an increased risk of
stroke, myocardial infarction, heart failure, and renal failure;
many clinical trials have shown that reductions in blood pressure
reduce the incidence of stroke and myocardial infarction. Multiple
environmental and genetic determinants complicate the study of
blood-pressure variations in the general population. In contrast,
the investigation of rare mendelian forms of blood-pressure varia-
tion in which mutations in single genes cause marked extremes
in blood pressure has been very informative. These mutations,
which impair renal salt handling, provide a molecular basis for
understanding the pathogenesis of hypertension.

The blood-clotting system requires precise control of factors
within and outside the coagulation cascade to prevent fatal bleed-
ing or unwanted thrombosis. A common variant in the factor V
gene, (Arg506Gin), prevents the degradation of factor V and pro-
motes clot formation. This substitution, also known as factor V
Leiden, has an allele frequency of 2 to 7 percent in European pop-
ulations and has been observed in 20 to 50 percent of patients
with venous thromboembolic disease. Factor V Leiden has incom-
plete penetrance and variable expression. Approximately 80 per-
cent of persons who are homozygous for the mutation and 10
percent of those who are heterozygous will have thrombosis at
some point in their lifetime. Factor V Leiden increases the risk of
myocardial infarction, stroke, and venous thrombosis in men. In a
subgroup of patients, thrombosis is associated with coinheritance
of gene mutations that modify the factor V Leiden phenotype.
Identification of gene modifiers is an area of active research and is
essential for distinguishing, among persons who are heterozygous
for factor V Leiden, the 10 percent in whom serious thrombosis
will develop from the 90 percent who will have no symptoms.

Hypertrophic Cardiomyopathy: Familial hypertrophic cardio-
myopathy is a heterogenous disorder. Approximately 35% of cases
have been shown to be caused by one or more than 70 mutations
in the gene encoding beta myosin heavy chain (MYH?7).

Cardiac Arrhythmias: The primary arrhythmogenic disor-
ders are caused by mutations involving ion channels. Long QT
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syndromes, Brugada syndrome and catecholaminergic ventricular
tachycardia are distinct clinical entities that result from unique ion
channel mutations.

Multifactorial Disorders: The majority of CVD including athero-
sclerosis and acute coronary syndrome are multifactorial processes
that include inflammation, endothelial dysfunction and vascular
reactivity. They result from the interactions of many genes with
the environment. The genetic component of any multifactorial
disease is difficult to determine. Although more than 1400 genes
for approximately 1200 Mendelian traits have been identified
only about 10 to 50 causative genetic variants have been identi-
fied for complex diseases. Some of the most interesting results of
the genetic association studies on multifactorial diseases are the
reported difference by sex, race, and ethnicity in both pathobiol-
ogy of CVD and hypertension, along with response to drug treat-
ment in these diseases. Several meta-analysis on genetic associa-
tion studies have indicated significant associations between genetic
variants and CVD. For example, a meta analysis conducted on 30
case control studies on the association of APO B gene showed that
a variation of SpIns/Del polymorphisms significantly increased the
risk of an Ml and coronary artery disease. The Ins/Ins genotype has
significantly higher LDL levels of cholesterol.

microRNAs in Vascular Diseases: Although multiple growth
factors have been shown to regulate angiogenesis and vascular
development, little is known about the complex upstream regu-
lation of gene expression and translation. MicroRNAs (miRNAs)
are an emerging class of highly conserved, non-coding small
RNAs that regulate gene expression on the post-transcriptional
level by inhibiting the translation of protein from mRNA or by
promoting the degradation of mRNA. More than 500 human
miRNAs have been identified so far, and increasing evidence
indicates that miRNAs have distinct expression profiles and play
crucial roles in various physiological and pathological processes
such as cardiogenesis, haematopoietic lineage differentiation, and
oncogenesis.

Bone Marrow-Derived Progenitor Cells In Acute Coronary
Syndromes: Two hypotheses explain the role of adult progeni-
tor cells in myocardial regeneration. Stem cell plasticity which
involves mobilization of stem cells from the bone marrow and
other niches, homing to the area of tissue injury and transdif-
ferentiation into functional cardiomyocytes. Alternative hypoth-
esis is based on the observations that bone marrow harbors a
heterogenous population of cells positive for CXCR4 - receptor
for chemokine SDF-1. This population of non-hematopoietic
cells expresses genes specific for early muscle, myocardial and
endothelial progenitor cells (EPC). These tissue-committed stem
cells circulate in the peripheral blood at low numbers and can be
mobilized by hematopoietic cytokines in the setting of myocardial
ischemia. The significance of autologous stem cells mobilization
in terms of cardiac salvage and regeneration needs to be proved
in humans but it seems to be a reparative mechanism triggered
early in the course of acute coronary syndromes.

Molecular and Clinical Diagnosis: Genetic diagnosis — that
is, primary classification on the basis of the presence of a muta-
tion, with subsequent stratification according to risk — is not
widely available for the diagnosis of monogenic cardiovascular
disorders. Today, physical examination and routine testing, such
as echocardiography to detect hypertrophic cardiomyopathy or
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electrocardiographic analysis of the long-QT syndrome, establish
clinical diagnoses. Genetic diagnoses are then made by research-
oriented genotyping of selected pedigrees. Current initiatives
focus on the natural history of monogenic disorders in large
numbers of patients with specific mutations, in order to iden-
tify persons at high risk for cardiovascular events, asymptomatic
carriers in whom pharmacologic interventions will retard or pre-
vent disease, and nonaffected family members whose concern
about their health can be addressed. With regard to complex
traits in more common cardiovascular diseases, current research
is identifying functionally significant variations in DNA sequences
that can establish a molecular diagnosis and influence patients’
outcome.
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THORACIC ANEURYSM ENDOLUMINAL TREATMENT
Dimitrios S. Gorgogiannis, MD
Thoracic-Vascular Surgeon, Mediterraneo Hospital, Athens, Greece

The ‘Text and Colour Atlas’ published by Stanley Crawford in the
early eighties was considered the ‘Holy Bible’ for those surgeons
encountered in the treatment of thoracic aortic aneurysms.

Three decade past since and with the new millennium, a revo-
lutionary method was added in the treatment of thoracic aneu-
rysmal disease, that of the endoluminal approach. It started for
the abdominal aortic aneurysm, and continued with the thoracic
ones. It is an evolving, promising method and so far the early
results are encouraging.

At first glance it looks simple. You just go through one of the
common femoral arteries with your introducing system all the way
up the aorta to deploy your stent-graft at the proper level exclud-
ing thus the thoracic aneurysm from the general circulation.

Is it always a piece of cake, a straightforward procedure?

Baron von Moltke wrote three centuries ago ‘All strategic plans
cease to exist during the first three hours of the conflict.’

Our battle begins as soon as the aneurysm is diagnosed. The
appropriate steps needed for a successful endoluminal approach
follow later. First you need a spiral CT aortography of the thoracic
abdominal aorta and iliac arteries. Detailed measurements for
the aneurysm size, proximal and distal neck are needed to define
exactly the landing zone of the stent-graft.

Secondly, the location of the aneurysm is crucial. Ascending
aorta - aortic arch - descending aorta and a combination of those
areas determine the outcome for the procedure. For the time
being aneurysms located at the ascending aorta are treated only
with the traditional surgical techniques. The aortic arch with these
crucial arterial branches presents a challenge we face today, but we
can deal with it using our new hybrid approaches (a combination

of open and endovascular technique). The whole length of the
aortic arch can be bypassed with an endoluminal stent-graft and
simultaneous bypass grafts from the ascending aorta to the arch
branches. The descending aorta can easily be managed with the
deployment of the appropriate straight stent-graft.

Last but not least apart from the detailed measurements and
the selection of the graft we will have to add two very crucial fac-
tors: the appropriate angiographic suite and of course the ‘right
stuff’ consisting of a surgeon, an interventional radiologist and
an anesthetist. If you take the above under consideration you can
end up with a satisfactory result, meaning hospitalization, peri-
operative morbidity and mortality in combination with minimal
invasive surgery. Endovascular and hybrid treatment of thoracic
aortic aneurysms is a method with good short and mid-term
results. Speaking about long term results, well it remains to be
seen.

REGENERATIVE MEDICINE: DISCOVERY OF TODAY
PRATICE OF TOMORROW

Andre Terzic, MD

Mayo Clinic Center for Individualized Medicine, Rochester, New York,
USA

Regenerative medicine has begun to define a new perspective of
future clinical practice. The U.S. Department of Health and Human
Services report “2020: A new Vision” highlights that regenerative
medicine is the vanguard of 21st century healthcare. Patients and
society increasingly expect that regenerative medicine will lead to
repair of diseased organs, injured tissues or congenital anomalies.
From pioneering success with bone marrow transplants for select
hematological disorders that are now standard of care, to the
most recent advances in bioengineered stem cell platforms that
provide unlimited sources of autologous pluripotent progenitors
and broaden the scope of individualized diagnosis and therapy,
National Institutes of Health and National Academies recognize
regenerative medicine as a most promising core component of
modern medical practice. Without the contribution of personal-
ized products and services emerging from regenerative medicine
technology, experts caution that healthcare will face an escala-
tion in inefficient treatments and a rising global cost. Aimed on
functional restoration of damaged tissues, not a mere abatement
or moderation of symptoms, regenerative medicine offers a “dis-
ruptive innovation” strategy uniquely poised to add value and
transform healthcare by providing tailored, curative solutions for
the unmet needs of our patients.

Tissue repair nay provide a sustained therapeutic advantage
in a spectrum of conditions ranging from congenital diseases to
acquired, age-related pathologies. Applied in the management of
cardiovascular diseases, the rapidly developing regenerative med-
icine armamentarium promises significant human health benefit
with tangible outcomes for increased quality of life and improved
patient care building on breakthroughs in stem cell biology
paired with successes in transplant medicine. Maximizing poten-
tial return mandates, however, an integrated roadmap across the
translational continuum of discovery-development-regulation-use
to ensure optimal application of regenerative medicine algorithms
in practice.
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In cardiovascular medicine and surgery, a spectrum of natural
stem cell sources, ranging from embryonic to adult progenitors,
has been identified with unique potentials for tissue repair. The
accessibility and applicability of the regenerative armamentar-
ium has been further expanded with stem cells engineered by
nuclear reprogramming. Through strategies of replacement to
implant functional tissues, regeneration to transplant progenitor
cells or rejuvenation to activate endogenous self-repair mecha-
nisms, the overarching goal of cardiovascular regenerative medi-
cine and surgery is to translate stem cell platforms into practice
and achieve cures for diseases limited to palliative interventions.
Harnessing the full potential of each platform will optimize
matching stem cell-based biologics with the disease-specific
niche environment of individual patients to maximize long-term
management. Emerging discovery science with feedback from
clinical translation is poised to transform medicine offering safe
and effective stem cell biotherapeutics to enable personalized
solutions for each patient.
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EVOLUTION OF TECHNOLOGY
MEDICINE

Thanos Athanasiou, MD, PhD, FETCS
Imperial College, London, United Kingdom

IN CARDIOVASCULAR

Robotic technology in Cardiac Surgery has revolutionised
operating for surgeons to provide less operative pain, shorter
hospital stays and improved quality of life. As surgeons are con-
stantly trying new techniques, Robotic Cardiac Surgery now
encompasses mitral valve surgery, coronary revascularisation,
Atrial Fibrillation Surgery, pacing lead implantation, congenital
cardiac operations, cardiac tumours resection and diaphrag-
matic pacing. Robotic technology very gradually becoming
more affordable and some Centers are investing in training sur-
geons in these techniques. As a result, robotic cardiac surgery
has developed into a rapidly evolving speciality with exciting
new possibilities within the multidisciplinary management of
cardiovascular disease.

Through its application and use in all of the above proce-
dures, robotic cardiac surgery is rapidly growing in its use and
recently new bio-inspired robotic systems have been intro-
duced. Patient quality of care is improved by less tissue trauma
and the absence of sternal bleeding, offering all of the advan-
tages of minimally invasive surgery. For the surgeon, the true
3D visualisation, tremor elimination and multi-jointed, micro-
instrumentation may produce excellent outcomes. Improve-
ments in accuracy, largely through the introduction of aug-
mented reality and perceptual docking as well as falling costs
of robotic devices, will only improve techniques, promising
sophisticated and innovative applications for robotics in future
cardiac operations.
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RISK FACTORS AND RESULTS ON REDO CABG

P. Kalogris, MD, M. Choury, MD, G. Amanatidis, MD, S. Dimitriou,
MD, K. Perreas, MD, G. Samanidis, MD, A. Antoniou, MD, S. Mitsos,
MD, A.S. Michalis, MD

2nd Department of Adult Cardiac Surgery, Onassis Cardiac Surgery
Center, Athens, Greece

Introduction: As the population ages, our increasing number of
patients with previous Coronary Artery By-pass Grafting (CABG),
in particular those patients where only saphenous vein grafts were
used, will require subsequent myocardial revascularization. The
aim of this study is to identify risk factors and evaluate the results
of redo CABG.

Material-Methods: Between 1993 and 2009 a total of 6398
had a CABG. Of them 322 were re-operation using standard CPB
with moderate hypothermia and with cold blood ante- and ret-
rograte cardioplegia for myocardial protection. The ratio male/
female is 23,7. Mean age of 67,8 +/- 5,3 years. The mean free
interval time from the first operation was 13,9 +/- 8,6 years. Redo
CABG with AVR, MVR or other combined procedures were per-
formed on 56 patients received more than one arterial graft. In 25
(7,8%) patients endarterectomy of the LAD was required.

Results: The mortality for CABG alone was 15 out of 266 patients
(5,6%) and 7 out of 56 patients (12,5%). In 55 patients (17,0%)
required IABP. Incomplete revascularization in extensive CAD, pro-
longed CPB time, low LVEF, global ischaemia, major arrhythmia
and CVA were the most significant risk factors in our study.

Conclusion: Myocardial revascularization after previous CABG
appears to be safe and offers relief of symptoms and a prolonged
life span. Although this operation is safe overall, incomplete revas-
cularization, advanced age, combined operation and a decreased
LVEF increase the surgical risk.

THE NEW EUROSCORE
Samer A.M. Nashef, MD
Papworth Hospital, Cambridge, CB23 3RE UK

Cardiac surgeons are familiar with the European System for
Cardiac Operative Risk Evaluation (EuroSCORE) as the world’s
most widely used cardiac surgical risk model1. Recently, doubt
has been cast on the validity of this model, now more than ten
years old, for risk assessment in the second decade of the third
millennium. It is worthwhile to pause and reflect a little on where
we are now in relation to risk assessment.

Why use a risk model? Risk assessment is now an essential part
of cardiac surgery. The main reasons for using a risk model are to
assessing the risk for the patient to evaluating the quality of care
provided by the institution.

What makes a good risk model? The validation of a risk model
depends on the assessment of two features: calibration and dis-
crimination. Calibration is the accuracy of the model for pre-
dicting risk in a group of patients while discrimination refers to
the model’s ability to distinguish between low risk and high risk
patients and is measured by a statistic called the ‘area under the
receiver operating characteristic (ROC) curve’. If this is 0.5, the
model does not discriminate at all. Good discrimination begins at
0.7 and rarely exceeds 0.85.
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It is possible for a risk model to have good calibration but poor
discrimination, and vice versa. Discrimination is more important
than calibration. A model can be recalibrated or adjusted as prac-
tice improves, but if the model is built on the wrong risk factors,
its discrimination cannot be improved.

Calibration: EuroSCORE was first published in 1999. It is now ten
years old, and is based on data that are even older. Since the intro-
duction of EuroSCORE, there has been a quantum improvement
in cardiac surgical survival which occurred in the first two to three
years of the new millennium. Evidence suggests that mortality has
approximately halved, despite gradual worsening of the risk profile
of patients. This improvement in appears to have happened across
the entire spectrum of heart operations and may have arisen out of
the Hawthorne effect. Most recently published studies which were
multi-institutional3,4 found overprediction to be the main problem,
but there is an inherent publication bias with institutions which
identify underprediction being less likely, willing or able to publish.

Discrimination: EuroSCORE remains powerful in discriminating
between low-risk and high-risk patients: to this day the area under
the ROC curve in many studies is around 0.8 or higher. Despite this,
there are probably areas for improvement. Most notable are that
the model ignores the size of the intervention in many cases, has
abrupt cut-off points for some continuous variables (like pulmonary
hypertension, renal function, recency of myocardial infarction and
others). It also ignores hepatic disease, obesity and diabetes.

The new EuroSCORE: The time has therefore come improve
and renew EuroSCORE so that it can be fit for purpose in car-
diac surgery of the future. We are now embarking on a major
study to update the model and to refine the risk factors and
their assessment so as to improve not just calibration, but also
discrimination.

We could do this in two ways. One way is to use recent data from
the many databases of cardiac surgery that exist throughout the
world. Another is to collect new data. Most databases are unfor-
tunately not validated and we are not able to verify their quality.
One reason for the success of EuroSCORE is that it was built on a
robust and “clean” database, collected by volunteer Centers. We
would like to keep that standard, and will therefore collect new
data and invite all cardiac Centers worldwide to participate.

What will be different? Data collection has been made sim-
pler. In 1995, we asked for around a hundred data points on
each patient. The original risk model has already discarded most
of these factors as unhelpful in risk assessment. Conversely, evi-
dence from studies suggests that new risk factors should be added
and old ones refined. This time, we asked for only around 45
data points and for the majority of patients only about 20 data
points will apply. Most data are familiar to anyone who already
uses EuroSCORE, with a few additions and refinements. These will
be in the areas of diabetes, obesity, renal and liver function, and
the weight of the proposed intervention. Data collection is online
(via a dedicated website) and confidential (quaranteeing patient,
Center and surgeon anonymity to all participants).

The website has been constructed and is currently being tested
by pilot Centers. Once we are certain that it is both robust and
user-friendly, data collection will begin (this is imminent). The
exact time period for collecting data is not yet fixed, because
that will depend on the number of Centers participating. The
more Centers that participate, the quicker the data collection

will be completed. More than 350 Centers from more than 60
countries have committed to the project, meaning that a power-
ful model will be built from 12 weeks’ data. No additive model
will be made, but the new model is expected to be either logistic
or based on neural networks. At the time of writing this sum-
mary, data collection is beginning and a full update on progress
will be provided.

MEASURING CARDIOVASCULAR DISEASE RISK: THE CHA-
LENGE OF SCORING SYSTEMS IN CARDIAC SURGERY
Demosthenes B. Panagiotakos, PhD, FESC, MACE

Group of Biostatistics, Epidemiology and Research Methods, Dept of
Nutrition — Dietetics, Harokopio University of Athens, Greece

The past 20 years there was an increasing interest in the devel-
opment of statistical functions (models) that predict future cardio-
vascular disease (CVD) events at individual level (i.e., Framingham
Heart Study score sheet, ESC SCORE, PROCAM etc). These models
can predict absolute and relative risk based on baseline factors
levels, like age, sex, clinical status, or various biological markers.
Moreover, predictive scores have also been used in cardiac sur-
gery practice. In particular, the EuroSCORE has been proposed in
the late 1990s and it is in use until nowadays in many countries. It
is a simple algorithm where weights for particular risk factors are
added in order to give an approximate percent predicted mortal-
ity of a patient undergoing a cardiac surgery. However, this effort
of measuring the risk of cardiac events or complications has so far
not been very successful, since several investigators have reported
large differences in the estimation of the absolute risk among
different populations. In particular, predictive models that have
been derived from USA or north European populations seem to
overestimate by approximately 2 to 4 times the incidence of car-
diovascular events in south European and Japanese populations.
A potential explanation could attribute to several geographical,
cultural, social, behavioral (nutritional, psychological) and genetic
variations between the investigated populations, as well as to vari-
ous methodological and statistical issues regarding the estimation
of these predictive models.

REFERENCES

Conroy RM, Pyorala K, Fitzgerald AP, et al. Estimation of ten-year
risk of fatal cardiovascular disease in Europe: the SCORE project.
Eur Heart . 2003;24:987-1003.

Liao Y, McGee DL, Cooper RS, Sutkowski MB. How generalizable
are coronary risk prediction models? Comparison of Framingham
and two national cohorts. Am Heart J. 1999;137:837-45.
Panagiotakos DB, Fitzgerald AP, Pitsavos C, Pipilis A, Graham |,
Stefanadis C. Statistical modelling of 10-year fatal cardiovascular
disease risk in Greece: the HellenicSCORE (a calibration of the ESC
SCORE project). Hellenic | Cardiol. 2007;48:55-63.

Panagiotakos DB, Stavrinos V. Methodological issues in cardiovas-
cular epidemiology: the risk of determining absolute risk through
statistical models. Vasc Health Risk Manag. 2006;2:309-15.
Roques F, Nashef SA, Michel P, et al. Risk factors and outcome
in European cardiac surgery: analysis of the EuroSCORE mul-
tinational database of 19030 patients. Eur | Cardiothorac Surg.
1999;15:816-23.

8§26




SPECKLE TRACKING ECHOCARDIOGRAPHY

Theodore |. Kollias, MD

Associate Professor of Medicine, Division of Cardiology, University of
Michigan, Ann Arbor, M, USA

The echocardiographic assessment of cardiac function is one of
the most important tests performed in the care of cardiac patients.
Current echocardiographic methods to assess cardiac function
have limitations, however. The most commonly used measure
of systolic function is ejection fraction, which is based solely on
volumes of the left ventricular cavity and is not a direct measure
of contractility. These volumes can be significantly affected by
loading conditions. Likewise, the current assessment of diastolic
function using mitral inflow and annular velocities obtained by
Doppler echocardiography also is affected by loading conditions,
and only provides an indirect assessment of diastolic function.

In contrast, a new method called speckle tracking echocardiogra-
phy has been developed to more directly and quantitatively assess
cardiac systolic and diastolic function. This technique operates on
the principle that each segment of tissue has a characteristic pattern
of bright spots or waveforms during ultrasound imaging, which are
termed speckles. These unique ultrasound speckle patterns can be
tracked from frame to frame. By tracking these speckles, one can cal-
culate the lengthening or shortening of a myocardial segment, allow-
ing for measurement of myocardial strain or strain rate, in addition to
displacement and velocity of an individual myocardial segment.

Strain is defined as the percent change in length of a myocar-
dial segment compared to its initial length (usually defined at end
diastole). The rate of change in length of the segment is defined
as the strain rate. Strain and strain rate parameters of the left ven-
tricle can be evaluated in three directions: longitudinally (shorten-
ing parallel to the long axis of the ventricle), radially (thickening
perpendicular to the wall in the short axis view), and circumferen-
tially (shortening along the circumference in the short axis view).
These parameters provide quantitative regional information on
the contraction or relaxation properties of an individual myocar-
dial segment. Measurements from multiple segments can also be
averaged to provide a global measure of left ventricular function.
Unlike tissue Doppler derived parameters, strain and strain rate
measurements obtained from speckle tracking are angle-indepen-
dent, and therefore can be measured in any direction within the
imaging plane. As such, these measures are well-suited to assess
cardiac function in many disease processes.

Speckle tracking echocardiography has been applied to many
clinical applications. Multiple studies have shown its utility in
detecting abnormalities in regional myocardial contraction in
patients with coronary artery disease. Speckle tracking echocar-
diography has also been applied to stress echocardiography,
where its use is attractive because it may allow a quantitative
approach that is less affected by observer subjectivity. In addition,
speckle tracking echocardiography has been useful in detecting
abnormalities in cardiac contraction in patients with valvular heart
disease, hypertrophic cardiomyopathy, hypertensive heart dis-
ease, and congestive heart failure. It has also been used to predict
outcome in patients with heart failure.

Finally, we have been developing new speckle tracking echocar-
diography techniques to assess diastolic function. The evaluation
of diastolic function is a particularly important problem, since
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approximately half of all heart failure patients have preserved
ejection fraction and likely have heart failure on the basis of dia-
stolic dysfunction. Currently, there is a need for a better measure
of diastolic function in order to better understand the disease,
diagnose patients accurately, and develop new therapies. Using
a new speckle tracking technique that utilizes the raw radiofre-
quency ultrasound data, we have been able to diagnose patients
with diastolic dysfunction using a straightforward global strain
rate measurement. This method has potential to improve our
understanding of diastolic heart failure in the future.

LECTURE

PREVENTION AND REGRESSION OF MYOCARDIAL REMODELING
Dennis V. Cokkinos, MD
Onassis Cardiac Surgery Center, Athens, Greece

Myocardial remodeling (REM) is an unfavorable process which
follows any insult of the myocardium by factors and situations
which compromise its integrity. Major examples are myocardial
infarction but also valvular diseases, cardiomyopathy, hyperten-
sion, obesity, diabetes mellitus and others. Its main characteristic
is the perpetuation of a vicious circle which involves development
of dilatation and finally cardiac failure. The initial response of the
myocardium to counteract these mechanisms is the hypertrophy
of part or its whole. However this hypertrophy which initially is
adaptive and considered as physiological, finally becomes mal-
adaptive and pathological, leading to heart insufficiency. The
remodeling myocardium regresses to the fetal phenotype in
which the heavy myosin chain which predominates is myosin b
versus myosin a which predominates in the adult myocardium.
Moreover, ANP and BNP are overexpressed in the myocardium.
Fetal myocardium is more resistant to ischemia but cannot cope
sufficiently with situations of increased stress, cannot be precondi-
tioned and is more prone to develop hypertrophy and failure.

The main modality to avoid REM is early correction such as early
intervention in myocardial infarction together with cardio protec-
tion during primary angioplasty with drugs or post conditioning.
Unfortunately despite these measures, 30% of patients with anterior
myocardial infarctions, even after primary angioplasty, eventually
develop REM. Also the correction of valvulopathies before maladap-
tive hypertrophy is produced. In far advanced remodeling, surgical
procedures such as LVAD or Dor operations and cardiac resynchro-
nization or the infusion of progenitor cells are being employed.
However it is evident that the wider adaptication of practical phar-
maceutical interventions would be the preferred approach. Here
it must be mentioned that the great majority of post myocardial
Infarction patients receive angiotensin converting enzyme inhibi-
tors, angiotensin receptor blockers, b blockers, statins, and aldoster-
one antagonists. Other drugs considered for additional application
are thyroid derivatives, valproic acid, erythropoietin, antioxidant
substances such as curcumin and resveratrol, doxocyclin, AICAR,
metformin. Thus the continuation of cardiac protection is cardio-
preservation against cardiac remodeling and heart failure.

8§27




‘The Heart Surgery Forum

Interactive Video Presentations

TRANSCATHETER AORTIC VALVE IMPLANTATION FROM THE
LEFT SUBCLAVIAN ARTERY TO A PATIENT WITH PREVIOUS
CORONARY ARTERY BYPASS SURGERY AND LEFT INTERNAL
MAMMARY TO THE LEFT ANTERIOR DESCENDING ARTERY
V. Voudris, MD," S. Thomopoulou, MD," G. Karavolias, MD," E.
Sbarouni, MD," A. Smirli, MD,?> M. Balanika, MD,? D. Tsiapras, MD,’
S. Kyrzopoulos, MD," M. Papageorgiou, RT, S. Linardos, MRN, M.
Khouri, MD?

2nd Cardiology Division, *Cardiac Aneasthesia Department, 32nd
Cardiac Surgery Division, Onassis Cardiac Surgery Center, Athens,
Greece

Introduction: Medtronic’s CoreValve system was designed to
allow the implant of a replacement heart valve in patients with
aortic stenosis who are at high or prohibitive surgical risk. The
system enables a catheter based implant via a peripheral blood
vessel, traditionally the femoral artery. A significant subset of
patients, however, has compromised peripheral arteries, which
prevents the use of the femoral approach. Uniquely, the delivery
system of the CoreValve device is small enough to allow an alterna-
tive approach via the subclavian artery beneath the collar bone.

Case Presentation: This case describes a transcatheter aortic
valve implantation, with Medronic- Core Valve self expanding
valve prosthesis, in a 77 year old male with severe symptomatic
(dyspnea, NYHA Class Ill) aortic stenosis via the left subclavian
artery. This approach was considered due to lack of femoral vessel
access. The patient was rejected for conventional surgical aortic
valve replacement due to high risk of mortality (Logistic Euro-
score 30,2%). The risk factor profile included hypertension, dys-
lipidemia, and diabetes and he had coronary artery bypass graft
surgery before 24 years with left internal mammary (LIMA) on
left anterior descending artery (LAD), and 3 venous grafts on
first diagonal branch, on obtuse marginal and on right coronary
artery. Transthoracic echocardiography showed a severely calci-
fied tricuspid aortic valve with a mean gradient of 33 mm Hg, cal-
culated valve area 0.8 cm? and moderate impaired left ventricular
function (ejection fraction of 40%) with mild aortic regurguta-
tion. A coronary angiogram showed patency of LIMA, occlusion
of all of the saphenous vein grafts, total occlusion of the left ante-
rior descending and right coronary arteries and severe stenosis of
the obtuse marginal branches. Angiography and CT scan of iliac
and femoral arteries showed severe peripheral vascular disease,
with multiple stenotic areas, excessive tortuosity and calcifica-
tion. With tranfemoral access not suitable for large femoral sheath
placement, we evaluated the feasibility of subclavian approach.
The CT scan showed mild calcification and no significant stenosis
of the left subclavian artery, with a linear course and a minimal
lumen diameter of 7 mm.

Therefore a valve implantation with the Medronic Core Valve
system, through the left subclavian artery was planned. This was
a pretty challenging case, demanding attention and gentle man-
agement of the large sheath (18 F) in order to avoid affecting the
fragile LIMA causing a severe complication.

The implantation was performed under general anasthesia with
intubation and mechanichal ventilation, using transesophageal
echocardiography during the procedure in the catheterezation
laboratorary. Cardiac surgeon exposed and isolated the left sub-
clavian artery just bellow the subclavian bone and a homograft
was placed and sutured in the artery in order to secure the vessel
from dissection or rupture throughout the procedure. Following
valvuloplasty of the the stenotic aortic valve with a 22 mm diam-
eter balloon under rapid ventricular pacing, a 26 mm Core Valve
prosthesis was carefully advanced and successfully deployed by
fluoroscopic guidance. After successful valve positioning, angiog-
raphy of the ascending aorta and left subclavian artery was per-
formed to assess the degree of aortic regurgutation, the patency
of the subclavian artery, and rule out complications such as dissec-
tion. Heparine was administered to maintain an activated clotting
time of > 250 s throughout the procedure. Finally, the subclavian
artery was restored by direct suture and finally subcutaneous and
cutaneous tissues were sutured. The procedure lasted approxi-
mately 90 minutes.

The patient was extubated within the next hours after the pro-
cedure, remained at the hospital for the next 7 days and there
was no need for pacemaker implantation. At 6 months follow up,
no major adverce cardiac and celebrovascular event occurred and
remains asymptomatic with good prosthesis function as assesed
by echocardiographic examination.

Conclusion: The combination of unique valve design and con-
trolled deliverability have contributed to the success of the Medtronic
Core Valve system using the subclavian artery approach to patients
for whom a femoral approach is not possible even in challenging
situations as we described with LIMA artery to the LAD.
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IMPLANTATION OF A NEW, SUTURELESS, BIOLOGICAL
AORTIC VALVE

Konstantinos Zannis, MD, Thierry Folliguet, MD, Gabriel Gorayeb,
MD, Francois Laborde, MD

Cardiac Surgery Department, Institute Mutualiste Montsouris, Paris,
France

In the last years transcatheter aortic valve implantation has
gained interest in clinical practice, especially in elderly and/or
in critically ill patients considered at high risk for conventional
aortic valve replacement. By Introducing such technologie, it was
hypothesised that this elderly and frail population would run a
lower procedural risk.

However available data demonstrate that even in experi-
enced centers percutaneous valve implantation remains a risky
procedure.

Further more, this therapeutic option is not feasible in patients
with small peripheral vessels, heavily diseased aorta, low implan-
tation of coronary arteries.

Finally concern has been raised regarding the longevity of tran-
scatheter aortic valves due to pericardial damages after crimping
on the delivery catheter.

For this type of patients a sutereless aortic valve, implantated
surgically was proposed.

In this Video | would like to present you the tips and Pitfalls
for the implantation of the Perceval S aortic valve, based on our
experience.
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The Perceval S Aortic Valve: The Perceval S prosthetic valve
comprises a functional component in bovine pericardium fixed in
a metal cage made from Nitinol. The cage design is characterized
by two ring segments, on the proximal and distal ends, and con-
necting elements designed to support the valve. The functional
valve component is identical to the Sorin Pericarbon bovine peri-
cardium valve, fixed into the cage by sutures. In correspondence
with each valve sinus, the Perceval S ring has three loops through
which guide threads are passed to aid prosthetic positioning.

Surgical Procedure: The heart was exposed via a median ster-
notomy. After systemic heparinization, the patient was placed on
Extra Corporeal Circulation in the usual manner. The aorta was
cross-clamped and cardioplegia administered. A transverse aorto-
tomy was made 1 cm distal to the sinotubular junction, so as to
leave a free edge for closure of the aortotomy after implantation
of the device.

The diseased, native aortic valve was removed and the aortic
annulus decalcified. Three guiding threads were used (mono-ply
5/0) as reference for accurate alignment of the inflow section of
the prosthesis with the insertion plane of the native leaflets. These
threads were positioned in the lowest part of the native leaflet
insertion line for each valve sinus. At the prosthesis level, each
thread was passed into a slot corresponding to the median part
of the prosthetic sinus.

The release device was inserted into the aorta to the point
where it was blocked by pulling the previously positioned thread
guides. The valve prosthesis, loaded into the delivery device, was
released in two phases: first, the inflow section was opened, after
which the outflow part was opened. Full release of the prosthesis
was obtained only after the latter procedure.

When the prosthesis had been completely deployed the thread
guides were removed. In order to optimize the area of contact
between the prosthesis and the aortic annulus, a post-dilatation
was performed using a balloon catheter at a pressure of 4 atmos.
Aortotomie was closed by the means of a running 5-0 polypro-
pilene suture. Associated procedures and termination of opera-
tion were then performed in a standard manner.

Results: Aortic cross- clamp and extra corporeal time was short-
ened compered to standart aortic remplacement procedures. No
migration or dislogement of the valve occured. No severe paraval-
vular leaks were documented during the follow-up.

Conclusion: Our preliminary results confirms the safety and
efficacy of this new sutureless biological valve. In this high-risk
subset of patients, shortening of aortic cross- clamp and extra
corporeal circulation times may reduce mortality and morbidity.
Associated procedures are possible during the implantation of this
sutureless valve and broadens the spectrum of indications for its
use. Nonetheless, further experience is required to determine the
potential clinical benefits of the Perceval S valve.
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PROPHYLAXIS FROM AND TREATMENT OF MULTIRESISTANT
GERM-MICROEPIDEMICS; 35 YEARS OF EXPERIENCE
Stefanos Geroulanos MD, PhD

Onassis Cardiac Surgery Center, Athens, Greece

In February 1981 a patient from Libya with a MRSA — Infection
entered the University Hospital Zurich (USZ). As the USZ was at
that time not yet well prepared for epidemics of this sort, MRSA
spread around causing in less than 10 months MRSA infections
in 112 patients. The mortality was at the beginning of the epi-
demic extremely high (8/12 pts = 66%). With concerned actions
of the Infection Control Committee, the perfect collaboration of
the administration by building new Intensive Care Units, isola-
tion rooms etc, the epidemic was slowed down in 1982 (49
pts) and disappeared in 1983 (11 pts). The mortality was also
lowered pretty soon down to 25% (2/8 pts) and later on to 5%
(1/20).

MRSA - transmission was identified to pass from the USZ per-
sonnel to patients or family of the patient, from patient to patient,
from family to patient and from patient to family and from part-
ner to partner. The hospital reservoirs were mainly the hands and
noses of carriers or the infected persons but also the inanimate
surrounding. Isolation, one to one nursing, hand washing, gloves,
masks, plastic-aprons etc, were the most important prophylactic
measurements.

When arriving in 1993 in Greece, MRSA accounted for more
than 60% of all staph. aureus isolates. By treating all personnel
contaminated with MRSA, screening all new hospital members for
MRSA before signing their working contract, treating the carriers
with Mupiroxin and isolating all pts coming from other hospitals for
48th, the Onassis Cardiac Surgery Center with approx 1800 open
heart operation per year stayed for 17 years MRSA free (0.03 %).

A pseudomonas aeruginosa epidemic (n=12) causing death of
one heart transplant patient, in less than 48h could be eliminated
by changing the flux of the drainage pipes of the hand washing
sinks of one of the Operation theatres! The source of the infection
was in the pipelines and the incorrect flux was bringing air bub-
bles into the surface of the sink, thus contaminating the hands of
the OR-team.

A Vancomycin resistant enterococcus (VRE) epidemic (n=5) was
stopped by prohibiting the use of Vancomycin up to the disap-
pearance of the epidemic (<3 months).

Three epidemics due to Acinetobacter baumanii and Kleb-
siella KPC (n=22) were eliminated by cohorting the infected pts.
Extreme geographical isolation of the infected pts was manda-
tory. Disinfection of the isolation rooms was achieved by spraying
ionised H202 (HO-) after the end of the epidemic. It was the only
way to prevent reappearance. Usual surface disinfection was not
only insufficient but acinetobacter was extremely happy to grow
within alcoholic solutions!

A mycological isolation of Aspergillus on heart valve mate-
rial of three different patients - then were all operated in
the same operation theatre had its cause in not changing

on time the air filters of this particular OR. By changing the
air filters and fiberoptic spraying of the air channels, the
Aspergillus disappeared from the air of the OR and the anti-
mycotic treatment of these three patients, that would have
been treated for 6-24 months, could be stopped without
consequences.

In conclusion these few examples show that in hospital epi-
demics often need alternative approach. To identify the source
“criminalistic” methods have to be applied in order to identify the
cause and to eliminate the causing source.

CDC measures are definitively mandatory but alternative think-
ing and approach is required.

ANTIMICROBIAL PROPHYLAXIS IN CARDIAC SURGERY
loannis Kriaras, MD
Onassis Cardiac Surgery Center, Athens, Greece

Introduction: Antimicrobial prophylaxis in cardiac surgery has
been demonstrated to decrease the incidence of postoperative
infections. Infections are associated with substantial morbidity,
mortality, prolonged hospital length of stay and hospital cost.
During the last decades, the duration of antibiotic administration
has been progressively shortened from several days to a single
dose administration’. The choice of optimal antibiotic, the dose
and the time of proper administration have been studied but
there is still debate. Duration? of the regimen, timing3 for preop-
erative administration, the antibiotic family to use, adherence to
international guide lines or single institution protocols, seem to
need further investigation.

Methods: Duration: A review article on the evolution of peri-
operative antimicrobial prophylaxis that include four randomized
studies, comparing seven different regimens between 1980 and
1995'. An overview study of the Society of Thoracic Surgeons
(Part 1)2 on a large group of single dose, randomized and non
studies have been taken in consideration. Antibiotic choice: Part
Il of the above mentioned overview has been evaluated. Timing:
large multicenter (29 hospitals) collaborative study that corre-
lates the risk of surgical site infection with the timing of antibiotic
administration in patents underwent cardiac, hip/knee arthro-
plasty and hysterectomy3.

Results: Duration: 1. Single dose antibiotic prophylaxis seems
to be effective in cardiac surgery but there is need for farther
confirmation. It is recommended in circumstances that the sur-
geon consider optimal. 2. There is no doubt that resistance to
antibiotic prophylaxis increases as the duration of administra-
tion increases but there is no definitive scientific evidence that
it happens if this is less than 48 hours. 3. There is no advantage
in order to prevent postoperative infections, if the antibiotic
regimen is administered more than 48 hours. Antibiotic choice:
Numerous publications report as antibiotic of choice a cepha-
losporin of first or second generation. The emergence of methi-
cillin-resistant MRSA and coagulase-negative MRCNS led to use
glycopeptides in high risk patients. Timing: When cephalosporin
or other short infusion antibiotic had been administered within
30 min prior to incision, the infection risk was 1.6%. Earlier
administration from 31 to 60 min was correlated with a higher
risk of 2.4%.
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Conclusions: Duration: There is scientific evidence that peri-
operative antimicrobial prophylaxis of 48 hours is effective in order
to prevent postoperative infections. Regarding shorter adminis-
tration of 24 hours or single dose, there is some evidence that
has equal effectiveness as 48 hours but there is need of additional
research in order to confirm it. Prolongation of duration above 48
hours does not seem to have additional effect in preventing post-
operative infections. Antibiotic choice: The first choice for perio-
perative antimicrobial prophylaxis in non high risk cardiac surgery
patients, is a cephalosporin of first or second generation as the
most common microorganism involved in colonization of surgi-
cal sites, is staphylococcus. Timing: There is a strong relationship
between the timing of short infusion antibiotic prophylaxis and
the incidence of surgical site infection. A substantially lower risk
occurred within the 30 minutes prior to incision.
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EMPIRICAL TREATMENT PROTOCOLS IN THE POSTOP-
ERATIVE PERIOD

Androniki Tasouli, MD, PhD, Cardiologist — Intensivist, FESC
ICU, Onassis Cardiac Surgery Center, Athens, Greece

Introduction: The incidence and severity of infections after
open heart surgery increases over the last decade and influences
decisively the outcome. The importance of pre-existing risk fac-
tors, the role of appropriate antimicrobial treatment, the change
in epidemiologic characteristics of the patient’s population are rec-
ognized as main contributors. Critically ill patients after extended
surgical procedure are also at high risk for postoperative infec-
tions. The evolution of antimicrobial therapy offers a real oppor-
tunity to avoid the negative consequences of infections in the
postoperative period but its correct use is uncertain in real life.

Methods: From the inception of the Onassis Cardiac Surgery
ICU we have noted, in common with international trends, that
the patient’s mean age has increased, the women who underwent
cardiac surgery are significantly more, re-operations, the severity
of pathology and the incidence of co-morbidities are responsible
for essential changes in the characteristics of patient’s popula-
tion. The postoperative infections constitute a major contributor
to patient injury, mortality and health costs. Despite evidence of
effectiveness of antimicrobials, the inappropriate timing, selection
and excessive duration of administration of antimicrobial prophy-
laxis and treatment play a principal role in the deterioration of
clinical situation. In the ICU after open heart surgery, infections
related to procedures and to low output syndrome (LOS) are the
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most important with most possible incidences being the catheter
related infection, the bacteraemia and the ventilator-associated
tracheobronchitis (VAT). Endocarditis and mediastinitis represent
severe postoperative complications with low incidence according
to our experience, due to the adoption of early and apptopriate
prophylaxis, hospital hygiene and treatment protocols.

Results: We suggest the early and appropriate empirical treat-
ment protocols in the postoperative period, in patients with pre-,
intra- and post-operative risk factors.

Preoperative risk factors are obesity, cardiac cahexia, precedent
infection or hospitalization, diabetes mellitus with organs-targets
impaired, chronic renal failure, chronic obstructive disease, pul-
monary hypertension and principally heart failure with NYHA clas-
sification Ill or IV.

Intraoperetive risk factors constitute the urgent surgery, the
long duration of extracorporeal circulation, the bleeding, the use
of Left and Right Internal Mammary Artery (LIMA and RIMA) in
patients with diabetes mellitus.

As postoperative risk factors we recognize multi-transfusion,
metabolic acidosis due to LOS or to ischemic bowel, open chest
for >24 hours, prolonged mechanical ventilation support, depen-
dence on inotropes or high dosage of vasopressors such as nor-
epinephrine and pitressine, the Multiple Organs Dysfunction Syn-
drome (MODS).

Our priority is to differentiate Sepsis from Systemic Inflam-
matory Reaction Syndrome (SIRS) by using the case history and
unspecific clinical signs and estimating the change with time of
paraclinic parameters such as C-Reactive Protein (CRP), Procal-
sitonine (PCT), metabolic acidosis and concentration of lactate,
high temperature pattern and duration. The positive blood cul-
tures and possibly the identification of pathogen genetic material
by the use of new technology, named ‘Septifast’ are independent
negative prognostic markers. Early focus identification by clini-
cal, laboratory and radiologic examination is of major importance
for a promising therapy, followed by immediately initiated pro-
cedures for source control and an adequate anti-infective drug
therapy. The use of antimicrobial regimens with extended spectra
and potent activity against both Gram-positive and Gram-neg-
ative bacterial pathogens are warranted. Anaerobes have to be
treated in conditions of LOS for avoiding the abdomen related
infections. Fungal infections play a great role for immunocom-
promized patients and antifungal prophylaxis has a place after a
week to 10 days of antimicrobial treatment. Aerosolized antibiotic
therapy may provide an efficacious means of treating respiratory
tract infection when targeted at mechanically ventilated patients
with proximal airway infection, VAT with or without ventilator-
associated pneumonia (VAP) and with highly resistant organisms.
Antibiotic choice and duration vary also according to the infec-
tion severity. Hospital infections due to multiple-drug-resistant
(MDR) organisms are associated with poor patient outcomes and
increased healthcare cost. At the local hospital level, we adopt
the development of a multidisciplinary MDR control programme
with the goals to optimize local surveillance of MDR organisms,
improve local infection-control practices and control local antimi-
crobial use. In our practice:

e  For Gram-positive treatment
We use linezolide, when we believe that respiratory
tract is a possible focus
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We prefer Daptomycine in patients with prosthetic

valve or permanent pacemaker and certainly in gram-

positive bacteraemia

Our choice is Vancomycine (continuous infusion) in

patients without renal failure

For Gram-negative treatment

e We use piperacilline + tazobactame in all patients,
except those with severe hypernatraemia or allergy.
Meropeneme or Doripeneme have a role in these
cases.

In Gram-positive bacteraemia we adopt double antimi-

crobial regimen with rifampicin or aminoglycoside as

second agent in patients without liver or renal impairment

accordingly.

The empiric antimicrobial regimen is double consisting of van-
comycine and piperacillin+tazobactame (empirical treatment
protocol for patients undergoing coronary artery bypass grafting,
CABG) or of daptomycine and piperacillin+tazobactame (empiri-
cal treatment protocol for valve replacement, VR) and starts
immediately after the clinical suspicion for postoperative infec-
tion with maximal dosage for 24 hours which decreases thereafter
according to renal and liver function for a period of 7 to 10 days,
respectively. Addition of metronicazole is proposed for 48 to 72
hours in LOS. We adapt the antimicrobial treatment to the results
of cultures and we intend to de-escalate the therapy after clinical
amelioration and laboratory recertification with negative cultures
and normalization of other parameters indicative of infection. The
duration of antimicrobial therapy is at least 2 weeks for VAT or
VAP, 4 weeks for bacteraemia related to catheters or procedures

in patients with prosthetic valve or permanent pacemaker or
implantable defibrillator/cardioverter, longer than 1 month in
patients with endocarditis or mediastinitis. Surgical therapy is also
necessary in some cases of endocarditis and mediastinitis and has
to be realized in the correct period of time.

The best antimicrobial agent in these haemodynamically com-
promised patients remains the good left and right ventricular
ejection fraction with independence from inotropic support.
Otherwise, the inappropriate cardiac output predisposes and pro-
longs the conditions of multiple organs dysfunction and provokes
the postoperative infection and sepsis.

Conclusion: Standardized treatment protocols including sup-
portive and adjunctive therapy and the use of modern anti-infec-
tive agents may lead to a decrease in postoperative mortality and
morbidity due to sepsis after cardiac surgery. The haemodynamic
stabilization and improvement correlates with the efficacy of anti-
microbial therapy and secures the postoperative outcome. A good
prognosis is possible when treatment protocols that incorporate
all known beneficial therapies and local conditions are applied in
a timely fashion.
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THE PAST OF CARDIAC ANESTHESIA IN GREECE

Anna Smyrli, MD

Department of Anaesthesia, Onassis Cardiac Surgery Center, Athens,
Greece

Background & Aim: The development and evolution of cardiac
surgery in Greece has followed the international trends. Greek
anaesthesiologists responded with success to the evolution of a
new surgical discipline in their country.

Methods: In an effort to trace the pioneers in cardiac anaes-
thesia in Greece the related Greek literature was reviwed and per-
sonal interviews were conducted. The history of cardiac surgery
between 1950 and today was divided in four periods.

Results and Discussion: The first period between 1950 and
1965 cardiac surgery was performed by general or thoracic
surgeons with an interest in cardiac surgery. The names of the
first cardiac anaesthesiologists, such as Dr lakovidou, the late Dr
Kouremenos and Dr. Panagou, are rarely mentioned in the ini-
tial publications of surgical procedures performed in Athens and
Salonica.

The second period between 1965 and the mid seventies is
characterized mainly by valve and congenital surgery in the few
state cardiac surgery departments. The most distinguished car-
diac anaesthesiologists of this period are Dr Kamvyssi, Dr Papa-
dopoulou and Dr Philipidou as well as Dr M. Patelis and Dr V.
Potouridou.

The third period, when CABG surgery started in 1974, is marked
by the presence of the late Dr E. Kotsonopoulos, the late Prof.
Makris, Prof. D. Lappas, Prof. M. Giala, and Dr H. Tsamparlaki.

In the fourth period, since 1985 when the National Health
System started and up to the present time, cardiac surgery
expanded in the private as well as the state sector to reach a
high standard when the Onassis Cardiac Surgery Center opened
in 1993 as a special cardiac surgery Center and the University
Departments of cardiac surgery were developed. Most anaesthe-
siologists of this period are still in practice.

Conclusion: The development of cardiac surgery in Greece
owes a great debt to the dedication and conscientiousness of the
first Greek anaesthesiologists, who readily responded to this new
challenge.

CARDIAC ANESTHESIA: THE PRESENT

Theodora Asteri, MD, PhD

Consultant Cardiac Anaesthetist, Cardiothoracic Anaesthesia Depart-
ment, “George Papanikolaou” Hospital, Exohi, Thessaloniki, Greece

Since 1950, the cardiac anesthesia cooperates with the cardiac
surgery for more than fifty years, accompanies the current trends
and all the dramatic changes in the field of anesthesia and sur-
gery, which have occurred all over the world.

Actually the cardiothoracic anesthesia is a subspeciality of the
medical practice of anesthesiology devoted to the preoperative,
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intraoperative, and postoperative intensive care of adult and
pediatric patients undergoing cardiothoracic surgery and related
invasive procedures. The responsibility of a cardiovascular and
thoracic anesthetist is: a) to supervise “bypass” (or heart-lung)
machine and to keep the patient “asleep”, b) to monitor and to
control the patient’s vital signs during the operation and c) to
provide organ protection such as neuroprotection, myocardial,
gastrointestinal and renal protection, blood conservation strat-
egies and port access surgery. Nowadays the expansion of the
practice of fast-tract recovery after cardiac surgery, the extensive
involvement of the anesthesiologist in cardiovascular monitoring
and diagnosis using transesophageal echocardiography, the anes-
thetic management for off-pump (OPCAB) and minimal invasive
(MIDCAB) coronary artery bypass graft surgery procedures, the
endovascular valve and aortic surgery, and the implantation of
assist device as destination therapy are just a few examples of the
added new dimension to our subspecialty.

The Cardiac Anesthetists, today, not only provide anesthesia
care for cardiac surgery but also they have specific role in provid-
ing anesthesia care for patients having complex cardiac disease
like valvular heart disease, adult congenital heart disease, con-
gestive heart failure etc. undergoing non-cardiac surgery. As the
patients with coronary artery disease or any other cardiac disease
presenting for non-cardiac surgery, they are at increase risk for
serious perioperative complication including myocardial infarc-
tion, arrythmia, pulmonary edema and heart failure. The cardiac
anesthetist is able to support and to give expert opinion to the
junior colleagues during intraoperative hemodynamic instability or
cardiac arrest by evaluating heart function with the help of TEE
and advanced hemodynamic monitoring.

In the field of the education, these days, the information is
available not only from textbooks, journals and professional meet-
ings but also from the Internet, which is a pool of rapid source of
information for all of us.

During the last century, at the decade of 80ies, the anesthesiol-
ogists who were involved with the cardiac anesthesia organised a
committee named European Association of Cardiothoracic Anesthe-
siologist (EACTA) with the scope to be a scientific forum in Europe.
The aim of the EACTA is to organize international scientific disscu-
sions, to promote the education with related topics in the field of
cardiothoracic anaesthesia, surgery, cardiology and extracorpo-
real circulation technologies. EACTA also promotes international
exchange with all the countries in Europe and from time to time
with USA, by organizing or participating in some international
meeting on cardiovascular and thoracic anesthesia.

The Cardiothoracic Anesthesia and Intensive Care is a spe-
cialty which, due to its nature, is linked to many other Special-
ties. In recent years, EACTA has created a formal link with the
European Society of Cardiology (ESC) and the branch of Euro-
pean Association of Echocardiography (EAE). Since the begin-
ning of the new century, EACTA and EAE have been developing
a joint program for European Accreditation in Transesophageal
Echocardiograpy (TEE). Today, EACTA and EAE have developed
the European examination in TEE and the consequent achieve-
ment of European Certification released by the EACTAECHO and
the EUROECHO after completion of a practical training. Simul-
taneously, EACTA started the organization of its own ECHO
course with a yearly event usually taking place in September.

$33



‘The Heart Surgery Forum

Cardiac Anesthetists for all the EU countries qualified as expert
at TEE after the European examination in TEE.

The Journal of Cardiothoracic and Vascular Anesthesia (JCVA) was
published at 1987, and today is the official journal of EACTA. The
JCVA is international in scope, but primarily aimed the anesthesi-
ologists who deal with patients undergo cardiac, thoracic anad
vasular surgical procedures.

In conclusion, cardiac anesthesia is an engrossing, challenging,
and rewarding subspecialty of anesthesiology and progress can
be seen, if we compare present with past and if all of us look
forward to the future.

CARDIAC ANESTHESIA: THE FUTURE

Stefan G. De Hert, MD, PhD

University of Amsterdam, Academic Medical Center, Amsterdam, The
Netherlands

The last 50 years, the growth of cardiac surgery has
been spectacular and its positive impact on the treatment

of congenital and acquired heart disease is tremendeous.
Together with the advances in surgical techniques, anesthe-
sia has made an important evolution both with regard to
anesthetic agents used as with regard to the use of all kind
of monitoring devices. Thanks to these developments, the
incidence of morbid and fatal outcomes that are attributable
to anesthetic management is low. Yet there is still room for
improvement and future directions of research and clinical
improvement will include the application of organ protective
strategies, the importance of maintaining body homeostasis
and probably the further introduction of minimal invasive
techniques.

Such technical and strategic innovations should be applied
in a well-planned and effective matter since in most instances
they will be associated with increased costs. Indeed, the
impact and the implementation of new approaches in car-
diac surgery and anesthesia will also depend on our ability
to demonstrate the value of what we are doing through a
thoughtful development of the evidence-based practice of
anesthesia.
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METHODS OF EXERCISE TRAINING IN CHF

Stavros Dimopoulos, MD

Doctor of Internal Medicine, Cardiopulmonary Exercise Testing and
Rehabilitation Laboratory, 1st Critical Care Department, University
of Athens, Greece

Exercise training is nowadays considered one of the therapeutic
tools for patients with chronic heart failure (CHF). Specifically, aerobic
exercise training has been shown to induce several beneficial effects
in exercise capacity, neuro-hormonal axis alterations, endothelial
and skeletal muscles dysfunction, to have anti-inflammatory effects
and improves quality of life and survival of CHF patients.

Exercise training effects in these patients have been mainly
studied by using low to moderate intensity aerobic exercise and
this is the modality of exercise training that is currently recom-
mended by the European Society of Cardiology and American
Heart Association Guidelines for CHF patients.

However, alternative modalities of exercise training have been
proposed in the last decade in order to maximize the beneficial
effects of exercise in all types of CHF patients, including aerobic
high intensity exercise training, strength training, electrical muscle
stimulation, inspiratory training, dance therapy, and idrotherapy.

It is well known that exercise has dynamic effects to human
organism in close relationship with adaptations developed in several
organs and systems both in acute phase of exercise and in chronic
exercise training programs. This dynamic character of exercise
varies with intensity, duration and frequency of exercise. Based on
this concept it has been proposed the application of high intensity
exercise with main purpose the maximum efficacy of rehabilitation
programs in healthy subjects as well as in CHF patients.

Recent studies have demonstrated that a training program at
high intensity aerobic interval exercise (~90% VO, peak) induces
a greater improvement in exercise capacity and myocardial per-
formance rather than a program with constant exercise at a lower
intensity (~50% VO, peak) at equal amount of work.

The main principle of interval aerobic exercise training is based
on alternating periods of high intensity exercise with periods of
low intensity exercise allowing the organism to replenish the
energy dept and to continue the high intensity exercise by the
interval modality. However, the precise exercise prescription
requires a symptom-limited cardiopulmonary exercise test.

The myocardial cell plasticity and its dynamic adaptations
both in acute exercise and chronic exercise training through the
increase in frequency, amplitude, systole force and myocardial cell
lengthening allow the activation of the mechanism Frank-Starling
and thus the cardiac output increase and the peripheral tissue
perfusion required during exercise.

Recent experimental studies in animals with ischemic heart
failure show that a two-months of high intensity aerobic interval
exercise training induces a significant reverse “remodelling” with
myocardial function improvement ({ left ventricular hypertrophy,
left ventricular dilatation, T contractility, diastolic function) com-
paring to low intensity aerobic exercise training indicating the
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important role of exercise intensity to maximize the efficacy of
training programs.

Researchers from Scandinavia have recently applied this modality
of exercise training in small groups of CHF patients, patients with
coronary heart disease and with metabolic syndrome demonstrat-
ing that high intensity aerobic interval exercise training is safe and
well-tolerated for all patients with significant improvement of myo-
cardial function and functional capacity in comparison to those
patients exercising at low intensity continuous training programs.

Previous studies held in our Cardiopulmonary Rehabilitation
Center of the 1st Critical Care department in collaboration with
the Heart Failure Unit of the 3rd Cardiology department confirm
the interval training as an alternative modality of training in CHF
patients. Furthermore, we have recently demonstrated that the
addition of strength training at the interval aerobic training pro-
grams confers greater improvement in muscle strength, exercise
capacity and endothelial function of CHF patients than interval
training alone. Similar results have been previously emerged with
the use of strength training in combination to continuous training
indicating the significant role of strength training as a comple-
mentary additional training program in CHF patients.

Other studies have found several beneficial effects of inspiratory
training in terms of exercise capacity, quality of life and inspiratory
muscle strength in CHF patients, especially those with reduced maxi-
mum inspiratory muscle strength. The additional effects of inspiratory
training to aerobic exercise training are still under investigation.

Interestingly, electrical muscle stimulation has been used as an
alternative modality of exercise training and more specifically in a
subgroup of patients with more severe CHF, unable to perform the
aerobic exercise training (cycling, jogging, ecc.). Further studies are
needed to validate its role in exercise prescription of CHF patients.

The promising results mainly from the first studies that have
applied high intensity aerobic interval exercise training in CHF
patients as well as the other alternative modalities of training
(inspiratory training/electrical muscle stimulation) are of great
interest and make absolutely necessary the establishment of new
larger prospective studies that will control the efficacy, safety and
the prognostic role of such kind of training programs in CHF.

TRAINING PATIENTS WITH VENTRICULAR ASSIST DEVICES
loannis D. Laoutaris, PhD, FESC

Rehabilitation Department, Onassis Cardiac Surgery Center, Athens,
Greece

Shortage of donor organs combined with efficacy of mechani-
cal circulatory support has resulted in the expanding application
of ventricular assist devices (VAD) to bridge patients to heart
transplantation (HTx) or to destination therapy and in some cases
to recovery [1]. A maximal benefit in aerobic capacity due to VAD
support has been reported to occur at 12 weeks post-implantation
[2]. However, exercise capacity was still reduced when compared
to HTx or to normal predicted values [3, 4]. Mancini et al., and
Foray et al., showed that peak oxygen consumption (peakVO,)
and the 6-min walking test distance in VAD recipients, respec-
tively, were comparable to mild heart failure (HF) [5, 6] while per-
ceived dyspnea during submaximal workloads remained similar to
more severe HF [5]. Thus, the symptoms of HF may not be fully
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restored after VAD support. Even more, the long waiting time for
HTx, or the use of VAD for permanent assisting might be associ-
ated with deterioration of functional status.

Rehabilitation has been offered to VAD recipients only during the
immediate post-operative phase in which improvement may be
attributed to VAD support [2] and studies investigating the poten-
tial beneficial effects of exercise training, late post-implantation and
in addition to the benefits derived from mechanical circulatory sup-
port alone are lacking. It is possible that similarly to patients with HF
[7] physical training could contribute to a further improvement in
exercise capacity and quality of life of this population.

Recently, we investigated the physical training-induced changes
in exercise tolerance, pulmonary function and quality of life in
patients supported with VAD (Berlin Heart) bridged to HTx, to
take over the work of the left ventricle (LVAD) or both left and
right ventricles (BiVAD) and implanted 6.3+4 months before the
initiation of the training program [8]. Fifteen VAD recipients of
mean age 38.3+15.9 yrs, were randomized at a ratio 2/1, to a
training (TG, n=10) or control group (CG, n=5). Both groups
were advised to walk 30-45 min/day, while TG also underwent a
10-week combined aerobic/inspiratory muscle training program.

Baseline peakVO, assessed by treadmill cardiopulmonary exer-
cise testing was 37+6% of the normal predicted value. Physical
training was safe and resulted in a significant increase in peakVO,
by 15% (19.3+4.5 vs. 16.8+3.7 ml/kg/min, p=0.008) (Fig.1), VO,
at ventilatory threshold by 26% (p=0.01), a decrease in ventilation
(VE)/carbon dioxide (CO,) (VE/VCO,) slope by 10% ((p=0.009)
and an increase in the 6-min walking distance (p=0.005) in the TG
only. Inspiratory muscle strength (Pimax, p=0.005), and endurance
(sustained Pimax, p=0.005) as well as quality of life assessed by the
Minnesota Living with Heart Failure questionnaire (p=0.005) were
significantly improved in the same group. No significant changes
were noted in the CG. Improvement in exercise capacity was inde-
pendent of baseline characteristics such as age, type of VAD (LVAD
or BiVAD) or classification according to Interagency Registry for
Mechanically Circulatory Support (INTERMACS) scale.

In conclusion, physical training may improve the functional
status of patients with ventricular assist devices late post-implan-
tation and independent of device support. Our single-center find-
ings may initiate larger multicenter studies in order to confirm and
further investigate the benefits of exercise training in the growing
population of patients with mechanical circulatory support.
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Figure 1. Individual values of peakVO,, pre- and post-training
in patients with VAD (LVAD [A], BiVAD [®]) in the (a) Training
group and (b) Control group. Nine out of the 10 patients in the
Training Group improved their peakVO, with training.
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MODIFYING PSYCHOSOCIAL RISK FACTORS IN CARDIAC
REHABILITATION

Athanasios Dritsas, MD, FESC

Onassis Cardiac Surgery Center, Athens, Greece

Psychosocial factors that promote atherosclerosis and acute car-
diac events can be divided into two general categories: emotional
factors and chronic stressors. Emotional factors include affective
disorders such as depression and anxiety disorders as well as anger
and hostility. Chronic stressors include factors such as low social
support, low socioeconomic status, work stress, marital stress and
care giver strain [1].

Observational studies indicate that psychosocial risk factors
strongly influence the progress of coronary artery disease. Because
psychosocial risk factors are highly prevalent and are associated
with unhealthy lifestyle, cardiologists may play a critical role in
modifying these factors. Management approaches include rou-
tinely screening for psychosocial factors, referring patients with
severe distress to behavioral/psychiatric specialists and directly
treating patients with milder forms of distress with brief targeted
interventions.

A number of behavioral and medical interventions (exercise
training, nutritional counseling, relaxation, stress management,
social support, health information) have been evaluated for their
ability to reduce adverse cardiac events among patients present-
ing with psychosocial risk factors. Although the efficacy of psycho-
social interventions alone remains unclear, however participation
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in multi-factorial cardiac rehabilitation programs demonstrates a
reduction in cardiac events during follow-up.

Although cardiologists are routinely advising patients on life-
style behavior such as overeating and physical inactivity, they are
less likely to assess and treat psychosocial risk factors due to their
limited familiarity with effective strategies and recommendations.
However, on one hand may be not the function of cardiologists
to serve as mental health professionals, on the other hand, the
strong association between psychosocial risk factors and coronary
artery disease suggests that cardiologists need to be active in
managing this important aspect of patient care [2,3].
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EXERCISE PRESCRIPTION IN CARDIAC PATIENTS

George Papathanasiou, PhD

Assistant Professor in Physical Therapy, Technological Educational
Institution of Athens

Introduction: Cardiovascular disease (CVD) is the leading
cause of death and a major cause of disability worldwide.[1] Heart
attacks and strokes kill about 12 million people every year (7.2
million due to ischaemic heart disease and 5.5 million to cerebro-
vascular disease). In addition, 3.9 million people die annually from
hypertensive and other heart conditions.[1] In the United States,
CVD accounted for 34.4 percent of the 2.4 million deaths in 2003
and remains a major cause of health disparities and rising health
care costs.[2] In 2006, health care spending and lost productivity
from CVD exceeded $400 billion.[2] Cardiovascular disease is also
the main cause of death in the European Union, killing over 2 mil-
lion people per year and costing the EU economy over 192 billion
euros annually.[3] Nevertheless, there has been major progress,
especially during the last two decades, in both primary and sec-
ondary prevention, and this has resulted in significant decreases
in cardiovascular morbidity and mortality rates.[4,5]

In many countries, personalised rehabilitation programmes
after surgical or non-surgical myocardial reperfusion have become
an important part of a multifaceted approach aimed at treating
coronary artery disease and helping the patient to achieve com-
plete social and professional rehabilitation. These programmes
are based on a planned, progressive and controlled increase in
physical activity, with a view to restoring the functional capacity
of the circulatory system and dynamically improving the patient’s
physical condition.

Throughout each programme complete medical and psycho-
logical support is provided, while the patients are fully informed
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about both their disease and the results and benefits of long-term
exercise. In addition, emphasis is placed upon the importance of
modifying risk factors, such as by giving up smoking, changing
dietary habits, checking blood pressure, reducing total and LDL
cholesterol, etc. The exercise programme is designed individu-
ally for each patient, taking into account their history, personal
characteristics, the clinical picture, and all the laboratory and
test results. Cardiovascular rehabilitation programmes are usually
divided into two categories or split into four stages:

Outline of Cardiac Rehabilitation Programmes 6-10:
Stage I: Early mobilisation and adaptation to exercise
e In-patient care. Strictly supervised (one to one) exercise
program
*  Respiratory physical therapy
e Maintenance of cardiorespiratory and muscle function at sat-
isfactory levels.
e Initially interval and later continuous activities at a low total
volume of exercise, for 10 to 20 minutes, with an intensity of
2-4 METs, and with an HR limit during effort <H___ + 30 bpm.
e  Stage duration: 4 - 5 weeks
Stage II: Gradual improvement of cardiorespiratory function
e Early out-patient. Supervised exercise in rehabilitation
Center
e Continuous aerobic exercise with an intensity of 4-6 METs
or 60%-75% of VOzpeak, and an HR of 65%-80% of HR__ or
60%-75% of HR .
e Flexibility and stretching exercises, light resistance exercises
e 20 — 35 min of exercise/session, 3 sessions/week
e  Stage duration: 2 - 3 months
e Targetof VO, .:6-7 METs
Stage Ill: Dynamic enhancement of cardiorespiratory capacity
e  Out-patient. Supervised or independent exercise in rehabili-
tation Center
e Continuous aerobic exercise with an intensity of 6-8 METs
or 70%-80% of VO and an HR of 75%-85% of HRm__or
70%-80% of HR ___
e Vigorous interval exercise with an intensity up to 85% of
VO and an HR up to 90% of HRmax or up to 85% of

2peak’

Rrest

2peak’

reserve

e Flexibility and stretching exercises
e Muscle strengthening — resistance training program. 1-2 sets
of 10-15 repetitions, using 8-10 upper and lower limb exer-
cises, to moderate fatigue (up to 50-60% of MVC)
e 40 — 50 min of exercise/session, 3-4 sessions/week
e  Stage duration: 3 - 4 months
e Targetof VO, .:>8-9 METs
Important note: The energy expenditure should reach 300
kcal per exercise session and more than 1800-2000 kcal per
week beyond the patient’s usual daily activities. Thus, apart from
the recommended 3-4 exercise sessions/week, additional daily
exercise is needed, for example brisk walking for at least 30-40
minutes/day.
Stage IV: Long-term maintenance of physical fitness
e Long-term out-patient, independent exercise
e Continuous aerobic exercise with an intensity of 75%-85%
of HR _,
* 70%-80% of HR _  or 70%-80% of VO,

k
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30-40 min of exercise/session, 3-4 sessions/week
Regular participation in recreation and sport activities
Lifelong exercise

Abbreviations:

HR _: resting heart rate

HR__: actual heart rate maximum

HR ... heart rate reserve = (HR __ - HR )

MET: metabolic equivalent of the task

MVC: maximal voluntary contraction

VO,__..: actual maximum O, uptake
pea
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PAST, PRESENT AND FUTURE OF CARDIAC REHABILITATION
Pantaleo Giannuzzi, MD

Cardiology Department, Salvatore Maugeri Foundation, IRCCS, Sci-
entific Institute of Veruno, Italy

Cardiac Rehabilitation (CR) programmes were first developed
in the 1960s when the benefits of ambulation during prolonged
hospitalisation for coronary events had been documented. Exer-
cise was the primary component of these programmes. They were
predominantly offered to survivors of uncomplicated myocardial
infarction and initiated at a time remote from the acute event.

Concern about the safety of unsupervised exercise after discharge
led to the development of highly structured rehabilitation pro-
grammes that were supervised by physicians and included elec-
trocardiographic monitoring. The safety and benefits of mod-
erate-intensity exercise training programmes were intensively
investigated in supervised programmes. More recent data clearly
indicates that unsupervised or home-based programmes are also
safe and effective in appropriately selected patients. Furthermore,
favourable effects of exercise training have also been demon-
strated in patients with large myocardial infarctions, left ventricu-
lar dysfunction and even in heart failure.

During the past three decades, changes in the delivery of
rehabilitative care for cardiac patients have reflected changes in
demography and characteristics of the patients, and predomi-
nantly reflect changes in clinical care. In the early years of CR,
most patients enrolled in exercise training programmes were those
who had recovered from uncomplicated myocardial infarction.
In subsequent years, post-infarction patients with complications
were also included and considered for more limited and gradual
exercise rehabilitation. Many patients who currently receive reha-
bilitation services are recovering from CABG, PTCA or other forms
of myocardial revascularization. With ageing of the population,
cardiac rehabilitative care is now provided to a sizeable number
of older-patients, many of whom have severe and complicated
coronary illness and serious associated pathologies. Furthermore,
many patients once considered to be too high risk for structured
rehabilitation programmes, such as patients with residual myo-
cardial ischemia, compensated heart failure, serious arrhythmias,
and implanted cardiac devices (pacemaker, ventricular resynchro-
nisation, ICD) currently derive benefit from more gradual and
more protracted and often supervised exercise training. This is
combined with education, counselling, behavioural strategies and
other psychosocial interventions and vocational counselling strat-
egies to assist the patient to achieve coronary risk reduction and
other cardiovascular health-related goals.

CR is now considered a multifactorial process that includes
clinical assistance and optimised therapy to relief symptoms and
achieve clinical stability, exercise training, education and coun-
selling regarding risk reduction and lifestyle changes, the use of
behavioural interventions, vocational counselling, and adequate
follow-up. These services are an essential component of the con-
temporary management of patients with multiple presentations
of coronary heart disease and with heart failure and should be
integrated into a long-term comprehensive care of all cardiac
patients.

The progressive ageing of the population, the increasing accu-
racy of diagnostic procedures and the spreading use of potent
cardiovascular drugs for the treatment of acute coronary syn-
dromes and heart failure will lead to an estimated increase in the
prevalence of ischemic heart disease of about 30%, even with
a predicted decrease in incidence rate of 25%. The population
is clearly becoming older and sicker, and the prevalence of seri-
ous comorbid conditions such as diabetes mellitus and cerebro-
vascular diseases among patients admitted for acute coronary
syndromes is striking. The demographics of patients undergo-
ing surgical coronary revascularization and valvular interventions
are changing rapidly as well. This population is characteristically
older, more commonly female, advanced in age, likely to have
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three-vessel disease or abnormal LV function, comorbidity, and
more complications. In addition, because of the ageing of the
population, the number of patients with chronic heart failure and
the health care impact of this syndrome is growing. All of these
patients have a great need for cardiac care, clinical assistance, and
psychosocial support after the acute phase.

Importantly, with continuing shortening of length of stay, the
amount of time spent in the hospital during the acute event is no
longer adequate to verify clinical stability, to perform a comprehen-
sive risk stratification, to promote functional recovery, and to acquire
the skills required to monitor exercise activity or to cover the edu-
cational material adequately. For these reasons, we see a greater
need for structured residential CR programs, especially for high risk
patients and those more incapacitated, to facilitate the transition to
an independent life at home and the adherence to an individual-
ised long-lasting outpatient program for clinical monitoring, lifestyle
changes and effective secondary prevention.
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Nursing Management: Targeting
Quality of Patient Care and Staff
Satisfaction

NURSING CARE VIA PROTOCOLS
Konstantinos Petsios, RN, MSc, PhD
Onassis Cardiosurgical PICU, Athens, Greece

Introduction: Clinical guidelines and care protocols are intended
to provide information, based on an appraisal of the current best
evidence of clinical and cost-effectiveness, regarding therapeutic
interventions for given conditions. Nowadays, nursing science is
undergoing a continuous and dynamic development. More spe-
cifically, the nursing education with the introduction of nursing
process in the everyday clinical practice and the development of
nursing research provides nursing with evidence based data. Simul-
taneously, the technological development along with the turn to
the provision of safer and better quality care lead to a new need for
more systemization, rationalism and update of nursing care.

Objectives: To explore how nurses contribute to the develop-
ment, implementation and audit of protocol-based care. Proto-
col-based care refers to the use of documents that set standards
for clinical care processes with the intent of reducing unaccept-
able variations in practice. Documents such as protocols, clinical
guidelines and care pathways underpin evidence-based practice
throughout the world. To explore and present the experience
from the use of nursing protocols in the “Onassis” Cardiac Center
from its onset until today was a challenge.

Methods: An interpretative systematic review of recent nursing
literature was conducted. Data was obtained through CINAHL,
PUBMED and Web of Science from 2000 to 2010.

Results: Most papers were descriptive, offering practitioner
knowledge and positive findings about a locally developed and
owned protocol-based care. The majority were instigated in
response to clinical need or service re-design. The context and
the multiple purposes of protocol-based care influenced the
development process. Implementation and sustainability were
rarely mentioned. There were notable gaps in the literature about
the engagement of patients in the decision-making process and
the impact of new roles on inter-professional relations. Concern-
ing “Onassis” Cardiac Center the nursing care is protocol based.
Especially in the adult and pediatric cardiosurgical intensive care
unit, the whole nursing care is based on structured protocols and
clinical pathways or guidelines.

Conclusions: Documents that standardize clinical care are part of
the history of nursing as well as contemporary evidence-based care
and expanded roles. According to our findings and our experience,
nursing care via protocols is vital for the provision of safe and high

quality care. Protocols offer a well structured frame for clinical use,
allowing nurse’s autonomy through nursing process and enhancing
homogeneity of care. Extensive clinical experience and higher edu-
cation is acknowledged through this process since it's a dynamic
process that presupposes critical thinking and decision making.
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LECTURE

ANCIENT GREEK VOTIVES PERMITTING EXACT MEDICAL
DIAGNOSIS

Stefanos Geroulanos, MD, PhD

Onassis Cardiac Surgery Center, Athens, Greece

lllustrations of medical subjects like illness, trauma, bleeding
or therapeutic issues are generally seldom depicted on vases or
votives. However in the last two decades this subject has been
enlightened by M Grmek, D. Gourevitch and the speaker. They
have added a lot of new knowledge to Hollaenders classical work
of 1930’s. Grmek and Gourevitch have focused mainly on ill-
nesses, the speaker on traumatism. Through these two works 412
illustrations of medical subjects have been published; 27 of which
are in common. At least another 100 unpublished are in the col-
lection of the author.

Through this extensive material one can conclude that the first
European illustrations of medical subjects go back to 1500 B.C.
Since then votives depicting illnesses trauma or therapeutic issues
can be followed through the centuries.

A big percentage of the votives were in Antiquity over-painted.
Unfortunately most of these colors have vanished by the time or
washed out by incorrect cleaning. This makes very often diagno-
sis impossible. However and in contrast to to-days votives many
of these votives are depicting very naturalistic several diseases,
making easy for us to establish an exact diagnosis, like: Lymphoe-
dema, Phocomelia, Acromegaly, Alopecia, Strabismus, Exophthal-
mus, Morbus Claude Bernard-Horner, Torticollis, Cyphosis,
Cyphoscoliosis, Morbus Recklinghausen, Hernias, Breast atrophy,
Breast cancer, Mastectomy, Hand abscesses, Malformations of the
extremeties like Club foot or Hexadactily, Varices, Gangrene, Ban-
dages and many others.

Last but not least and specially from the depictions of trauma-
tism one can conclude that most of the artists, who painted or
depicted them, had extensive knowledge of anatomy, knowledge
that disappeared in the centuries to come.
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Heart Failure: Knowledge-
Experience-Evidence

CARDIAC FAILURE PATIENTS TELEPHONE INTERVENTION
PROGRAM BY SPECIALIZED TRAINED NURSE AND THE
IMPACT ON THE OCCURRENCE OF PATIENT READMIS-
SIONS AND CARDIAC MORTALITY RATE

Evangelia Papadopoulou, RN

Cardiac Liaison Nurse, Onassis Cardiac Surgery Center, Athens,
Greece

Introduction: Hospital readmission in chronic heart failure (HF) is
often due to preventable factors, such as failure to seek prompt medi-
cal attention when symptoms worsen. A telephone intervention pro-
gram by trained nurses has been found to reduce the admissions for
worsening HF. We assessed the effectiveness of nurse telephone calls for
patients discharged with a HF diagnosis. Primary endpoints included
all cause mortality and admission to hospital for worsening HF.

Method: We prospectively studied 100 randomized outpatients
with stable chronic HF (NYHA Il and 1V) and optimal drug treat-
ment. The 50 patients (Team A), average age 63.8+13.8 (mean
+SD) received the telephone intervention and the other 50 patients
(Team B), average age 63.4+12.0 (mean+SD) received the usual
care. A liaison nurse telephoned to the Team A within seven days
of hospital discharge and then at least weekly for one year.

Results: The patients in the Team B, the usual care group, were
more likely to be admitted for worsening heart failure than the
patients in the Team A (log-rank test, p=0.01). There were no
significant differences in mortality, (5 patients) in Team A and (6
patients) in Team B with (log-rank test, p=0.804).

Conclusion: The telephone intervention program by trained
nurses was effective in reducing the one of the two primary end-
points through a significant reduction in admissions to hospital for
heart failure and can decrease costs and improve quality of life.

L-VAD ASSOCIATE INFECTIONS: 3 YEARS SURVEY IN A
CARDIOVASCULAR HOSPITAL

George Stravopodis, RN

Head Nurse of Infection Control Department, Onassis Cardiac Sur-
gery Center, Athens, Greece

The heart is the most vital organ of the human being. For this
reason, its function as well as its failure (the complex clinical syn-
drome that can appear as a consequence of a functional or struc-
tural abnormality of the heart that obstructs the capability of the
venrtricle to fill up with or provide blood), has become the most
studied subject of medicine. A way to confront heart failure is the
mechanical support of the heart function. However, this solution has
the problem of infection as its most important side-effect. The study
of infections in patients with mechanical support of their hearts is
believed to contribute to the on time prognosis and confrontation of
dangerous situations and to the reduction in immortality of patients
with a mechanical support of their heart, caused by infections.

5th International Meeting of The Onassis Cardiac Surgery Center

Purpose: The purpose of this study is the consideration of the
reasons and implications of infections that appear in patients with
a mechanical operation of their hearts.

Methodology: The present study has been conducted at the
Onassis Cardiosurgery Center from May 2005 up to May 2008,
observing and recording the frequency of infections in 29 patients
that had been previously undergone a surgery for mechanically
supporting their heart function. A special protocol of recording
infections (proposed by KEELPNO) has been used.

Statistical analysis: The mean values and standard deviations
have been used to describe quantitavie values. Furthermore, the
student’s t-test has been used to compare the days of mechanical
support in the hospital and in the Intensive Care Unit, depending
on the existence of an infection. The Pearson correlation factor has
been used for identifying the connection of the number of infec-
tions to the number of colonizations, as well as to the number of
days with mechanical support. The statistical program SPSS v13.0
has been used for the analysis.

Results: 75,9% of the patients had an infection, whereas the
mean number of infections was 2,6 (£2,7) with e median value of
2. The total number of infections was 74.

The mean number of infections for men was 2,6+2,8 and for
women 2,5+2,1. So, no particular connection of the number of
infections to the sex has been found (Student’s t-test, p=0.968).
Additionally, no particular connection of the number of infections
to the patient’s age has also been found (r=0.01, p=0.960).

The mean duration of mechanical support was 309 days (198
days). The mean duration of hospitalization was 177,8 days
(£132,4). Additionally, the mean duration of staying in the Inten-
sive Care Unit was 52,1 days (£56,1). The most common type of
infection is the operational infection. The most common microbe
was Staphylococcus epidermidis (23,0%). The 89,7% of patients
had colonization.

Conclusion: Infections are an important problem in patients
that have a mechanical support of their heart and constitute a
major implication of such an operation, since they appear in
about 75% of the patients. Furthermore, the sex makes no differ-
ence in the probability of infection neither does the patient’s age.
The most probable type of infection is the iperational infection.
The most common microbe is Staphylococcus epidermidis.

NURSES HAVE A SPECIAL GIFT ... SAY THIS FROM THE
DEPTH OF OUR HEART

Kostas Gribilas

Athens, Greece

I am present here today to remind you that | am blessed to be
amongst you all, because in my chest beats the heart of Doujon
Zammit.

It is vital that we all are aware that it is not difficult for our lives
to change. You do not decide, but in one moment all can change.
Everything you knew up until that moment does not matter.
Everything you knew up until that point does not exist and you
have no choice but to deal with the unexpected.

For 30 years, | lived a so called ‘normal’ life, like all of you and
one day, or actually one night everything changed in just one
moment. In just one second all was deleted. Nothing from the
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past had any value or importance. Hearing the doctors words “
Heart Failure” shocked me to the core of my soul. My only option
to survive was to have open heart surgery and have a techni-
cal heart placed on mine. Whilst | had the technical heart, I still
endured many problems and from one moment to the next came
the end of my ‘normal’ life. Just like that, unexpectedly, came a
new heart which now beats in my chest.

251 days filled with unbearable pain, fear, desperation, queries
as to what is actually happening, anger, depression, moodiness.
There were also moments of happiness. Unique moments which
have been engraved in my soul forever.

411 days have passed since | was first admitted at the Onas-
sis Hospital. | have to publically admit that my cardiologist,
Dr. Gouziouta was right, that when | was discharged from the
hospital for the first time, she said that my ‘marriage’ with Onassio
was a fact. | adhere all the directions | am given to follow and with
God’s help many years will pass before we are to be ‘divorced’.

| owe not one, but a thousand thank you's to Doujon’s parents. Not
one, but a thousand thank you’s to Dr Alivezatos and his team. Not one,
but a thousand thankyou’s to the nursing staff at Onassio..... To you, |
owe you all individually. You are more than professionals, you are my
family. | thank you all from the depths of OUR heart. -Kosta Gribilas
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CAROTID ENDARTERECTOMY AND SYNCHRONOUS COR-
ONARY ARTERY BYPASS GRAFTING CAN BE DONE WITH
LOW RISK

John lliopoulos, MD, George Palatianos, MD, Nikolaos Doulas, MD,
Peter Sfirakis MD, George Stavridis, MD

Departments of Vascular and Cardiac Surgery, Onassis Cardiac Sur-
gery Center and Metropolitan Med Center, Athens, Greece

Background: reports indicate that the stroke/death rates of
carotid endarterectomy (CEA) plus coronary bypass (CABG) aver-
age 7.2% (3%-17.4%). Citing unacceptable results, some physi-
cians do not advocate CEA+CABG. We have previously reported
that the institutional outcomes of synchronous CEA+CABG play
an important role in the decision making process, when pts with
concurrent carotid and coronary diseases, seek medical advice.

Aim: to update our series of CEA+CABG and determine whether the
results would justify the continuation of our policy of recommending
CEA+CABG. Outcome measures were <30 day stroke/death rates.

Method: Data on 181 consecutive CEA+CABG, done from
1995 to 2010, were prospectively collected and retrospectively
analysed. There were157 males (24 females) mean age 67 yrs.
Carotid indications: 135(74.5%) asymptomatic pts (>80% steno-
sis) and 46(25.5%) symptomatic pts (>50% stenosis). Contral-
ateral stenosis/occlusion was noted in 77 (42.5%) pts. CEA was
done with patch in 143(79%)pts, eversion CEA in 33(18%)pts,
under general anesthesia and prior to cardiopulmonary bypass.
All patients received iv heparin and in 35(20%) pts, a carotid
shunt was used. Cardiac indications: angina stable in 128(70%),
unstable in 53(30%), 135(74.5%) had 2-3 vessel disease and
56(31%) had left main disease. Six (3.5%) pts had emergent
operations and 7(4%) pts had redo operations. Mean pump time
was 64+22min and mean cross-clamp time was 95+17min. Mean
number of bypasses 2.8.

Results: There were 3(1.8%) ispilateral, nonfatal strokes due to
carotid thrombosis in one and arhythmogenic embolism in 2 pts.
Three (1.65%) deaths were due to multiple organ failure in 2 pts
and respiratory failure in 1 pt. The latter pt was re-explored for
wound henatoma due to carotid suture line leakage. The stroke/
death rate was 3,45%.
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Conclusions: 1. Synchronous CEA+CABG can be done with low
risk. 2. We will continue to recommend these combined proce-
dures to our parents. 3. In addition to citations, institutional review
of CEA+CABG results is necessary before denying the patients the
benefits of these synchronous procedures.

CAROTID ANGIOPLASTY AND STENTING COULD BE ALTER-
NATIVE TO CAROTID ENDARTERECTOMY IN PATIENTS
UNDERGOING CABG SURGERY

Ad. Polydorou, V. Polydorou, A. Plafadeli, A. Chalikias, E. Antypa, E.
Testembasi, Ch. Tziakouri, F. Chronidou, G. Palatianos, A. Polydorou
Haemodynamic, Interventional Cardiology Department, Evange-
lismos Hospital, Athens, Greece & Onassis Cardiac Surgery Center,
Athens, Greece

Background: Although there are studies reporting that carotid
endarterectomy (CEA) is recommended before or concomitant
to coronary artery bypass grafting (CABG) in patients with sig-
nificant carotid stenosis, however controversies still exist. Carotid
artery stenting (CAS) has been recently introduced as an alterna-
tive revascularization therapy in high-risk patients.

The aim of this study was to demonstrate whether CAS is safe
and efficient, as an alternative treatment to carotid CEA, in candi-
dates for CABG surgery.

Method: Fifty-two (52) patients with severe carotid and
coronary artery disease were studied. The mean age was 67
years; 93% were males. Within 1 week of the CAS interven-
tion all patients underwent CABG surgery. A brain-protection
filter device was used in all CAS interventions. Balloon PTA
and stenting was performed in all subjects. Adjunctive therapy
with heparin was used during the procedure and clopidogrel
was started immediately after cardiac surgery. Patients were
assessed neurologically before and after the procedure (imme-
diately after the CAS, at 24h, at 30 days, at 3 and 6 months).
The primary end point was the incidence of TIA, stroke, or
death at 30 days.

Results: Internal carotid artery lesions of >80%, were reduced
by CAS to <20% in all cases, achieving a procedural success of
100%. There were no neurological complications, such as TIA and
stroke, or death, up to 6 months follow-up.

Conclusion: Our results show that CAS with brain protection
is feasible and safe and could be a good alternative to CEA in
patients undergoing CABG surgery.
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CAN WE PREVENT VENTRICULAR REMODELING?
Dennis V. Cokkinos, MD
Onassis Cardiac Surgery Center, Athens, Greece

How could we prevent but also enhance regression of ventricu-
lar remodeling.

It must not be forgotten that even with today’s therapeutic
progress a lot of hypertensive patients, with valvular heart dis-
ease and foremost myocardial infarction finally do evolve into
heart failure having already undergone a step into the stage
of Ventricular Remodeling. Especially after an acute anterior
myocardial infarction it is estimated that 30% of patients
eventually develop remodeling, despite primary angioplasty
and all the big 4 families that is angiotensin converting
enzyme inhibitors or ARBs, B- blockers, statins and aldoster-
one antagonists.

It may sound commonplace, but the best way to prevent remod-
eling is to intervene early. Thus hypertension should be treated as
early as possible. Currently, even concentric remodeling without
heart failure and probably dys-synchronization around 30% of
patients with hypertension might present an early indication of
impending remodeling.

Valvular heart disease must be operated earlier especially
mitral regurgitation as shown by recent publications. Of course
the main thrust is after myocardial infarction. We have not made
enough progress of the protection of the myocardium during
PCI. Fortunately post conditioning both local by deflating the
balloon, a difficult process for many interventionists, or remote
post conditioning holds promise. Other medications such as
opioids may help in diminishing ischemia reperfusion injury
although adenosine is not being widely used. A lot of medica-
tions are being currently evaluated to prevent or help regress
remodeling. Some of the most prominent and clinically used
ones are erythropoietin for which there are conflicting reports,
metabolic drugs such as metformin, AKAR, or exenatide, val-
proic acid and some of the widely used antioxidants such as
4-hydroxybiopterin, curcumin, or resveratrol. No large scale
human studies are available.

Another approach is the electrical - mechanical approach. Thus
early application of CRT may prevent remodeling in incipient car-
diac dilatation due either to cardiomyopathy or ischemic heart
disease. LVAD is a last step approach, might it help, and if its
application becomes easier it may be placed earlier. The injection
of progenitor cells has been shown to have promise when given
early in large anterior infarcts.

There is no doubt that what we need is a concerted approach
of interventional medical and other techniques.

With this in mind we may be able to hope that the incidence of
remodeling and ensuing heart failure will decrease.

CURRENT PHARMACOLOGICAL AGENTS FOR PREVENTION
ATHEROSCLEROSIS PROGRESSION

Juan-Carlos Kaski, MD, DM, DSc, FACC, FESC, FRCP

Cardiovascular Disease Research Center, St George’s University of
London, London, UK

Increasing knowledge of the atherosclerotic process as well as
atherosclerotic plaque composition and morphology has lead to
the identification of vulnerable plaques that lead to acute coro-
nary syndromes. There is growing evidence for atherosclerotic
plaque regression which makes an aggressive targeted therapeu-
tic response based on achieving plaques regression necessary in
order to reduce the significant mortality and morbidity associated
with coronary heart disease.

Plaque Progression: It is the rapid progression of ‘vulnerable’
atheromatous plaques leading to denudation of the overlying
endothelium with subsequent plaque rupture and thrombotic
occlusion of the coronary artery which cause acute coronary syn-
dromes. The key determinant of the vulnerability to such rapid
progression and thrombogenicity is plaque composition, whereby
unstable plaques are characterised by larger lipid rich cores with
high concentrations of inflammatory cells and a thin fibrous cap.
More stable, plaques progress slowly and comprise of a smaller lipid
core, reduced inflammatory process and a fibrous, calcified cap.

Plaque Regression: There have been many studies demonstrat-
ing plaque regression using animal models. These animal studies
have subsequently been translated to human studies. It has been
shown that by controlling risk factors that promote progression,
atheromatous plaques can be stabilised. Therefore, it follows that
a more aggressive approach with targeted therapies aimed spe-
cifically not only at the lipid pool, but also reducing endothelial
damage and inhibiting the inflammatory process can potentially
lead to regression. There have been a number of clinical trials
demonstrating the valuable role of statins (HMG-CoA reductase
inhibitors) in both primary and secondary cardiovascular preven-
tion. The benefits of statins have been attributed not only to the
potent inhibition of cholesterol biosynthesis but also due to their
pleiotropic properties, which include both anti-inflammatory,
anti-platelet effects and the enhancement of nitric oxide pro-
duction. The ability of statins to inhibit these thrombogenic and
immunosuppressive responses is crucial to plaque stabilisation
and regression.

Statin Treatment and Plaque Regression: Intravascular ultra-
sound (IVUS) is the most frequently used technique to reliably
quantify, localise and determine plaque composition. It allows
good axial resolution (80um for a 20-40MHz IVUS transducer)
and three dimensional resolution of soft tissue allowing close
correlation with plaque histology. However, it is limited by its
invasive nature and exposure to radiation. In addition not all
atheromatous plaques are amenable to IVUS interrogation. In
the Reversal of Atherosclerosis with Aggressive Lipid Lowering
(REVERSAL) study 502 patients with known coronary heart dis-
ease and LDL-C levels between 125-210mg/d| were recruited and
randomised to receive either an intense lipid lowering therapy
(atorvastatin 80mg) or a moderate therapy (pravastatin 40mg)
daily for 18 months. Treatment resulted in greater reductions of
LDL-C in the atorvastatin group (to 79 mg/dl vs 110mg/dl in the
pravastatin group) and a significant median reduction in plaque
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volume i.e. 0.4% in the Atorvastatin group. The ASTEROID trial
(A study to Evaluate the Effect of Rosuvastatin on Intravascular
Ultrasound-Derived Coronary Atheroma Burden) (rosuvastatin
40mg/d over a two year period) showed a significant reduction in
atheroma volume (6.8%) on IVUS (p<0.00T1).

Other Therapeutic Approaches: There is growing evidence
that the combination of niacin and statins may have a comple-
mentary beneficial effect on lipid profile and may have a ben-
eficial effect in plaque regression. Recombinant Apo A-I Milano,
a recombinant HDL mimetic leads to significant coronary ath-
erosclerotic regression as measured by IVUS and may represent
another interesting therapeutic option. ACE inhibitors have
recently been proposed as useful agents for CAD egression. In
the MORE (MultiCenter Olmesartan atherosclerosis Regression)
study, hypertensive patients with carotid atherosclerosis demon-
strated regression based on CIMT measurements following a two
year period on Olmesartan therapy compared to atenolol, despite
similar lowering of blood pressure.

Conclusions: Therapeutic agents aimed at atherosclerotic plaque
regression have the potential to significantly reduce the mortal-
ity and morbidity associated with coronary heart disease. Further
advancements in imaging techniques will aid the understanding
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of this disease process and support future advancements in regres-
sion. Whether regression actually translates to reduced clinical out-
comes still needs to be determined and requires further larger scale
evaluation.
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CMR: Introduction -
Main Applications In Cardiology
and Cardiac Surgery

SAFETY ISSUES WHEN USING CARDIOVASCULAR MAGNETIC
RESONANCE: CARDIOVASCULAR DEVICES AND CONTRAST
AGENTS

Constandinos A. Pamboucas, MD, PhD

Consultant Cardiologist, Department of Clinical Therapeutics, Uni-
versity of Athens Medical School, Alexandra Hospital, Greece

General Magnetic Resonance Safety Principles: Cardiovascu-
lar magnetic resonance (CMR) is an increasingly attractive imag-
ing modality for the evaluation of patients with cardiovascular dis-
ease that displays important inherent safety advantages, namely
its non-invasive nature and the absence of exposure to ionizing
radiation, or potentially nephrotoxic iodinated contrast agents.
However, there are several potential hazards associated with mag-
netic resonance (MR) scanning of specific cardiovascular devices
and implants and the utilization of gadolinium-based MR contrast
agents. The potential risks associated with MR scanning of car-
diovascular devices arise from distinct mechanisms related to the
exposure to the scanner’s static main magnetic field, the gradient
magnetic fields and the radiofrequency (RF) energy.’

The most commonly used static magnetic field strength for clini-
cal MR scanning is 1.5 to 3 Tesla (T). The higher the static magnetic
field of the MR system, the greater the resultant forces (translational
attraction and torque) on ferromagnetic or weakly ferromagnetic
materials. The MR environment may be unsafe for patients with
certain biomedical implants or devices, primarily due to movement
or dislodgment of objects made from ferromagnetic materials (fer-
romagnetic objects can become projectiles when introduced into
the scanner area, and that could lead to significant patient injury).
Furthermore, device dysfunction or damage may be caused as a
result of interactions with the strong static magnetic fields. Most,
but importantly not all, currently implanted cardiovascular devices
are either nonferromagnetic or weakly ferromagnetic.

During MR imaging, the localization of the signals in the body
is achieved by short-term spatial variations in magnetic field
strength, generated by the gradient coils and termed gradient
magnetic fields. These rapidly changing magnetic fields can
induce electrical currents in electrically conductive devices and
may directly excite peripheral nerves.

The last, but not least, MR factor related to safety is RF energy
i.e. electromagnetic energy transmitted as a RF pulse from dedi-
cated coils in order to excite the body nuclei. The primary biologic

effects associated with exposure to RF energy are related to its
thermogenic qualities and the consequent potential tissue heat-
ing. Besides, certain metallic devices, such as leads, can act as an
“antenna” and concentrate RF energy, which leads to excessive
local heating.

Before every CMR examination, all patients should undergo
a thorough screening procedure for cardiovascular and other
implants and devices, in the form of a questionnaire, which is
completed and signed by the patient, and then should be thor-
oughly reviewed and cross signed by the MR technologist or phy-
sician. MR screening forms are available for download at several
Web sites.

Heart Valve Prostheses: With respect to clinical MR proce-
dures, there has never been a report of a patient incident or injury
related to heart valve prostheses. Numerous prosthetic valves and
annuloplasty rings have undergone testing for MR safety at mag-
netic field strength of 1.5 and 3 T.2%5 Heating and induced cur-
rents do not appear to be problematic for these implants. Since
the magnetic field-related forces exerted on prosthetic valves
and annuloplasty rings are deemed minimal compared with the
force exerted by the beating heart, the presence of a prosthetic
heart valve or annuloplasty ring that has been formally evaluated
for MR safety should not be considered a contraindication to an
MR examination at 3 T or less any time after implantation.6 This
includes the Starr-Edwards model Pre-6000 heart valve prosthesis,
which had previously been suggested to be potentially hazard-
ous for a patient in the MR environment. Prosthetic valves cause
localised artifact but this rarely affects image interpretation. MR
examination of patients with sternal suture wires is generally con-
sidered to be safe.¢

Coronary Artery Stents: Coronary artery stents, have been
evaluated in several ex vivo studies, in terms of magnetic field
interactions and heating, and there do not appear to be any
safety issues for these implants.* More recent ex vivo studies
conducted on several of the more commonly used coronary drug-
eluting stents, demonstrated a lack of ferromagnetic interactions
at 3 T that would pose a risk for stent migration.”® From the clini-
cal perspective, in the light of published data,®'? the recommen-
dations are for CMR to be performed at 3 T or less any time after
coronary stent (including drug-eluting stents) implantation.® In
terms of image quality, local artifact remains an issue for coronary
stents, whereas the degree of in-stent stenosis cannot be assessed
reliably.

Peripheral Vascular Stents, Aortic Stent Grafts, And Cardiac
Closure And Occluder Devices: According to the current rec-
ommendations regarding peripheral vascular stents, aortic stent
grafts, and cardiac closure and occluder devices, MR examination
at 3 T or less can be performed immediately after implantation for
nonferromagnetic materials, whereas for weakly ferromagnetic
implants the timing of MR examination at 3 T or less should be
determined on a case-by-case basis. Thus, in patients with chronic
conditions in which it makes little difference whether the scan is
performed at a given time or weeks later, it may be prudent to
defer MR examination until =6 weeks after device implantation.®

Pacemakers and Implantable Cardioverter-Defibrillators: In
regard to effects relating to clinical CMR applications, pacemakers
and implantable cardioverter-defibrillators (ICDs) currently pres-
ent the largest MR safety problem.’® Potential adverse interactions
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between pacemakers and MR include reed switch malfunction,
asynchronous pacing, rapid atrial pacing, rapid ventricular pacing,
induction of ventricular fibrillation, inhibition of pacing output,
programming changes, damage to the pacemaker circuitry, bat-
tery depletion, movement of the device and lead heating. In
patients with ICDs, in addition to affecting pacing function, MR
environment may adversely affect tachyarrhythmia therapies.
Notably, deaths associated with MR examination of patients with
pacemakers/ICDs have been reported.

Recent investigations conducted using ex vivo techniques, labo-
ratory animals, and patients demonstrated that certain “modern”
(manufactured in year 2000 or later) pacemakers and ICDs with
features including decreased ferromagnetic components, more
sophisticated circuitry, and improved electromagnetic interference
rejection capabilities, are not adversely affected by MR, especially
if procedures are performed under highly specific conditions.’
Of note, there are few current data on the performance of MR
examination of pacemaker-dependent patients, and most of the
reports in the literature refer to patients with pacemakers under-
going noncardiac MR scans.

According to the recent recommendations®?' for the perfor-
mance of MR imaging in patients with pacemakers or ICDs, the
presence of a pacemaker or ICD should still be considered a strong
relative contraindication to routine MR examination. Patients who
have a pacemaker or ICD should not undergo an MR study if an
alternative diagnostic test is available. MR examination of non-—
pacemaker-dependent patients is discouraged and should only
be considered in cases in which there is a strong clinical indica-
tion and in which the benefits clearly outweigh the risks. With
respect to pacemaker-dependent patients and ICDs, MR exami-
nation should not be performed unless there are highly compel-
ling circumstances and when the benefits clearly outweigh the
risks. Scanning should only be performed at extremely experi-
enced centers with expertise in MR imaging and electrophysi-
ology, after written informed consent of the patient and under
the attendance of a physician with advanced cardiovascular life
support and pacemaker/ICD expertise and the involvement of a
person with expertise in MR physics and safety.

Other Devices and Implants: Safety evaluation of several
hemodynamic monitoring and temporary pacing devices has
been carried out. Thus, patients with pulmonary artery hemody-
namic monitoring/thermodilution catheters (such as the Swan-
Ganz catheter) that have conductive wires should not undergo
MR examinations, whereas patients with nonferromagnetic pul-
monary artery catheters that contain no electrically conductive
pathways in the catheter may undergo MR examination. Besides,
scanning of patients with temporary transvenous pacing leads
is not recommended. However, retained temporary epicardial
pacing wires are believed to be MR safe.® Hemodynamic support
devices such as intra-aortic balloon pumps, left ventricular assist
devices and right ventricular assist devices, due to their high fer-
romagnetic material content, should be considered absolute con-
traindications to MR examination.®

It should be emphasized that when doubt remains as to the
MR safety of any biomedical implant and device, consulting a
more detailed source of information, such as dedicated Web sites
(www.MRlIsafety.com), reference manuals, or the manufacturer’s
product information when available, is mandatory.
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Safety of Gadolinium-Based Mr Contrast Agents: Intrave-
nously administered contrast agents are used routinely for MR
examinations. The MR contrast media contain gadolinium, a par-
ticularly powerful paramagnetic metallic element, which is bound
to a chelating agent. Gadolinium-based MR contrast media have
been used clinically for many years. Adverse events associated
with these agents typically are minor (e.g., nausea); severe effects
such as allergic reactions or tissue necrosis as a result of extravasa-
tion are rare. In addition, gadolinium-containing contrast agents
are believed to be less nephrotoxic than iodinated contrast agents
used in radiography.?

Recently, there is a growing concern about the association of
gadolinium-based MR contrast agent administration and a dis-
order named nephrogenic systemic fibrosis (NSF). NSF, formerly
known as nephrogenic fibrosing dermopathy, is a systemic dis-
order characterized by widespread tissue fibrosis that involves
predominantly the skin but also affects systemic organs such
as the liver, heart, lungs, esophagus, diaphragm, and skeletal
muscle. It is associated with severe physical disability and death
when multisystem disease supervenes and it is known to occur
only in patients with renal disease-generally in those requiring
dialysis. The exact cause/trigger for NSF is still obscure. Recent
literature suggests that exposure to gadolinium-based contrast
media is the leading suspect. The speculative mechanism is that
impaired renal excretion of gadolinium prolongs the half-life
and enhances the chance for dissociation of gadolinium ions
from its chelate, allowing increased tissue exposure and result-
ing in a fibrotic reaction. Notably, among the gadolinium che-
lates, gadodiamide is the agent that is most commonly associ-
ated with NSF.224

With respect to CMR safety, the association between gado-
linium exposure and the development of NSF is of particular
importance, since gadolinium-contrast enhanced MR studies
such as MR angiography, myocardial perfusion imaging and
delayed enhancement imaging for myocardial viability assess-
ment are increasingly used in a broad spectrum of cardiovascu-
lar disease. Especially the delayed contrast-enhanced MR imag-
ing technique currently represents the new gold standard in the
identification of irreversibly damaged myocardium.?® Therefore,
the link between gadolinium and NSF obligates CMR special-
ists to ensure safety regarding the use of MR contrast agents in
patients with advanced renal failure. Dialysis patients are clearly
at risk and should avoid gadolinium exposure at all costs. It is
also prudent to avoid gadolinium administration in patients
with acute kidney injury and those with stage 4 chronic kidney
disease (glomerular filtration rate less than 30 mL/min). If an
MR study with contrast is absolutely required, then a nonga-
dodiamide contrast agent using the lowest possible dosage is
preferable.?24

Conclusions: The rapidly evolving role of CMR and the prolif-
eration of cardiovascular devices and implants require a height-
ened awareness by the cardiology and MR community to contin-
ually review and update their policies and procedures pertaining
to clinical MR safety. Strict compliance to the current MR safety
guidelines and a multidisciplinary, collaborative approach in the
management of safety issues related to biomedical implants
and contrast agents are necessary in order to perform safe and
uneventful CMR studies.
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CARDIAC MAGNETIC RESONANCE IN THALASSEMIA
Antonis Kattamis, MD
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Chronic transfusions are able to treat chronic anemia in patients
with TM, but they induce significant iron load, as the human
body does not have any mechanisms for excreting excess iron.
Excess iron is deposited in the different organs, but susceptibility
to iron-induced damage differs in between organs, with the most
susceptible organs being the heart, the liver and the endocrine
glands.

Inside the cardiac cells, the excess iron induces oxidant dam-
ages, resulting in lipid peroxidation, protein denaturation and
DNA alteration. It also impairs myocardial contractility and normal
rhythmicity, while inducing fibrotic changes in the heart.

Cardiac failure due to iron overload remains the most common
cause of death in patients with transfusion-dependent thalas-
semia major (TM) accounting for almost % of total deaths from
this disease.

Cardiac function in thalassemia patients monitored conven-
tionally remains “normal” until clinical symptoms develop with
relatively high subsequent mortality. Furthermore, it is of note,
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that iron-induced cardiomyopathy is reversible if intensive chela-
tion treatment is instituted. Thus, early detection of myocardial
iron overload is important.

Serum ferritin and liver iron concentration are not indicative
of cardiac iron load. Quantification of myocardial iron by cardiac
biopsy is challenging because of safety considerations and sam-
pling error, partially due to the heterogeneity of iron deposition.

MRI detects iron indirectly, by the paramagnetic effects of
stored iron in the form of ferritin and hemosiderin. Interaction
with nearby hydrogen nuclei in tissue water produces changes
in the MR signal intensity, susceptibility variability and shortens
relaxation times T1, T2, and T2*. Of the different methods stud-
ied, measurement of the relaxation time T2* has become the ref-
erence method for evaluating cardiac siderosis. The technique has
been adapted for acquisition in a single breath-hold, minimizing
motion artifacts from myocardium. Cardiac MR T2* technique has
been shown to be a highly sensitive, non-invasive modality with
very good reproducibility and the advantage of shorter acquisi-
tion times.

Cardiac T2* relaxation time is inversely related to myocardial
iron content, with lower T2* times representing higher myocar-
dial iron content. Normal cardiac T2* values range from 52 + 16
msec (applicable only to 1.5 Tesla scanners). A strong correla-
tion between myocardial T2* values (<20 msec) and impaired
left ventricular systolic and diastolic function has been shown.
Patients with T2* <10 msec are at high risk for developing cardiac
dysfunction.

Cardiac MR T2* is also an ideal noninvasive tool for the moni-
toring of the myocardial iron content and LV function during iron
chelation therapy. Longitudinal data suggest that myocardial. T2*
times and LV function improve in parallel in response to inten-
sive chelation therapy. Increasing T2* times are accompanied by
improvements in LVEF and abatement of heart failure.

In conclusion, as cardiac death remains the major cause of
mortality in patients with TM, monitoring of cardiac iron load
and cardiac function is essential in the longitudinal follow-up of
thalassemic patients. Cardiac MR T2* has been shown to be a
sensitive, reliable and easily-applicable technique for evaluating
cardiac iron load.
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WHAT IS LGE? CLINICAL VALUE FOR THE CARDIOLOGIST
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CMR is the most reliable imaging way to detect and quantify
the scar tissue, due to irreversible myocardial damage (viabil-
ity study). Following acute ischemic injury, the myocardial dis-
tribution volume of extra-cellular gadolinium-based contrast
agents is increased, because of the presence of sarcrolemmal
rupture and abnormal wash-out kinetics. In chronic myocardial
infarction, the presence of fibrotic tissue increases the distribu-
tion volume of the contrast agents. The resulting differences in
contrast distribution between normal and injured myocardium
can be delineated using T1-sensitive inversion-recovery CMR
sequence. Imaging within the first few minutes after contrast
administration is the method of choice to delineate microvas-
cular obstruction (MVO), which prevents contrast delivery to
the infarct core and thus results in low signal on T1- weighted
imaging (1). Acutely injured and chronically infarcted tissue
without MVO retains contrast agent and therefore appears
bright (bright is dead in these type of images) (2-3). The pre-
ferred imaging time for scar detection is between 10 and 20
minutes after contrast agent administration, when the differ-
ences between scar, normal myocardium and blood pool are
maximal. This method is referred to in the literature variably
as late gadolinium enhanced CMR (the currently preferred
term), late contrast enhanced, delayed contrast-enhanced or
hyperenhancement CMR. It has become the reference stan-
dard for the in vivo assessment of myocardial viability because
of its very high spatial definition and high contrast to normal
myocardium, which allows a detailed assessment of the spa-
tial distribution of scar. Because of its high spatial resolution
late gadolinium enhanced CMR can detect infarction in as little
as Tml of tissue, substantially less than other in vivo methods.
The technique has been extensively validated in animal models
showing excellent agreement with histology and has been
applied in numerous recent human studies (1-4). It is also of
special value the detection of the right ventricle (RV) infarction.
RV function is difficult to be assessed reliably with most imag-
ing modalities, while it is extremely easy to CMR cine imaging.
RV infarction can be detected by late gadolinium enhancement
and the extent of scar tissue is linearly related to the severity of
RV dilatation at 6 months followup (5). Kumar et al. found in 37
patients that acute RV infarction is more frequently detected by
late gadolinium enhancement than by ECG and echocardiogra-
phy (6). Finally, Larose et al. have shown that RV ejection frac-
tion measured by CMR is an important predictor of prognosis
afterAMI (7). In 147 consecutive patients studied late after Ml,
RVEF <40% was strongly associated with mortality (hazard ratio
4.02), independent of patient age, LV infarct size and LVEF (7).
It is also of special value, that CMR is more sensitive in detect-
ing subendocardial myocardial infarction than SPECT or PET.
LGE is the most reliable index to detect myocardial necrosis
both in acute and chronic CAD and the extent of scar on CMR
predicts the potential for functional recovery after revascularisa-
tion (8-12). Recently the application of LGE for the detection of
myocardial necrosis has been descridbed in vasculitis and other
autoimmune diseases (13, 17).
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CMR In Diabetes -
Cardiac Involvement in
Diabetes. CMR Evaluation

STRESS CMR IN DIABETES

Theodoros D. Karamitsos, MD, PhD

Honorary Consultant Cardiologist, University of Oxford Department
of Cardiovascular Medicine, John Radcliffe Hospital

Diabetes mellitus is one of the well established risk factors for cor-
onary artery disease. Indeed, diabetic patients may develop myo-
cardial ischaemia at stress due to either epicardial coronary stenoses
or microvascular dysfunction. Cardiovascular Magnetic Resonance
(CMR) using the cine and late gadolinium enhancement techniques
provides a comprehensive assessment of regional/global ventricular
function and viability.! Furthermore, CMR can be used to identify
the presence of ischaemia in these patients using either vasodilators
such as adenosine and dypiridamole to assess perfusion or dobu-
tamine to assess regional wall motion.

Dobutamine stress CMR (DSCMR) is performed in a manner
analogous to dobutamine stress echo?. Dobutamine is infused
intravenously during 3-minute stages at dosages of 10, 20, 30
and 40 pg/kg/min. If the target heart rate [(220-age) x 0.85] is
not reached, additional atropine doses are administered (maximal
dose 1.0 mg i.v.). At each stress level, 3 short-axis (basal, mid-
equatorial and apical) and 3 long axis (2-, 3-, 4-chamber view)
cines are acquired. These are compared to the rest cine images
(which were acquired before dobutamine) for evidence of new
or worsened wall motion abnormalities. A pathologic response
is characterised by stress-induced wall motion abnormalities
(hypokinesis, akinesis, or dyskinesis) in at least one segment that
was graded normal at rest. The diagnostic accuracy of DSCMR is
similar with dobutamine stress echo, however, the application of
DSCMR is particularly advantageous in patients with poor acous-
tic windows?. Recently, the prognostic role of DSCMR in patients
with IHD has been demonstrated?. To date there are no DSCMR
studies performed on entirely diabetic cohorts.

In first-pass perfusion CMR, the dynamic passage of a bolus of
gadolinium-based contrast agent is followed through the cardiac
chambers and the myocardium. Most CMR Centers prefer ade-
nosine as the stressor agent because it is generally well tolerated,
easily controlled and safe*. After 3-4 minutes of adenosine infusion
at a rate of 140ug/kg/min, an intravenous bolus of gadolinium
(0.05 - 0.1 mmol/kg) is injected through a peripheral vein in the
antecubital fossa, and a set of at least three short-axis slices (one
basal, one equatorial and one apical) is acquired every cardiac
cycle during the first pass of the contrast.> Images are analysed
qualitatively (visually) for the presence of perfusion defects (dark
areas). This technique has high diagnostic accuracy and accord-
ing to a recent meta-analysis sensitivity and specificity are 91%
and 81% respectively. Recently, MR-IMPACT, a multiCenter-mul-
tivendor trial compared CMR perfusion with single-photon emis-
sion computed tomography (SPECT) in 234 patients and showed
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at least equivalent diagnostic performance of CMR (area under
the receiver operator characteristic curve 0.86 for CMR vs 0.75 for
SPECT, p=0.12).¢ Vasodilator perfusion CMR provides also prog-
nostic information in patients with ischaemic heart disease®. To
date there are no perfusion CMR studies performed on entirely
diabetic cohorts.
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CMR EVALUATION OF VIABILITY IN DIABETES
Maria Kalantzi, MD
laso General Hospital, Athens, Greece

In the next two decades the prevalence of diabetes mellitus
(DM) is expected to affect more than 300 million patients world-
wide. It is also known that diabetic patients experience more
diffuse and extensive coronary artery disease, left ventricular
dysfunction and silent ischemia in comparison to nondiabetic
patients. Silent ischemia and small myocardial scars are associ-
ated with significant cardiac events, including recurrent myocar-
dial infarction and death.

Late gadolinium enhancement (LGE) imaging with contrast-
enhanced cardiac magnetic resonance (CMR) can detect and
characterize small myocardial scars that are missed by the major-
ity of other cardiac imaging modalities such as ECG, 2D echocar-
diography, conventional wall motion and nuclear scintigraphic
techniques.

DM is also associated with cardiomyopathy which is independent
of hypertension, coronary artery disease and other heart disease.
Diabetic cardiomyopathy is associated with metabolic alterations,
cardiac autonomy neuropathy, insuline resistance, small vessel dis-
ease, myocardial necrosis and fibrosis. LGE imaging could play a
role in the detection of these structural changes in the early and
later stages of the disease but further research is needed.
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In conclusion, according to studies, LGE by CMR can provide
strong prognostic information for major adverse cardiac events
(MACE) and may serve as an important noninvasive risk-stratify-
ing tool in diabetic patients.
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MRI IN DIABETES

Peter G. Danias, MD, PhD
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Vascular and coronary artery disease are highly prevalent in
patients with diabetes mellitus. Even in the absence of epicardial
coronary atherosclerosis, microvascular disease and cardiomyopa-
thy are frequently encountered in diabetics.

The clinical value of cardiovascular MRI in patients with diabe-
tes can be schematically separated in the following areas
1. Evaluation of the Vascular Lumen and Wall Integrity:
Using various including contrast-enhanced and non-contrast
MR angiography, the lumen of large and medium size ves-
sels can be accurately visualized. Aortic, carotid, iliofemoral
pathology (e.g. aneurysms, atherosclerosis, dissection etc)
can be accurately assessed. Moreover, imaging of the vessel
wall using multispectral MRI can provide useful informa-
tion on the consistency of atheromatous plaque and help in
deciding optimal therapy for these patients.

Assessment of Left and Right Ventricular Systolic Function:
Similar to non-diabetic patients, the left ventricular ejection
fraction is a powerful predictor of outcome. Cardiovascular
MRI is the most accurate method for measurement of ventricu-
lar volumes, mass and ejection fraction, and thus offers signifi-
cant advantage, particularly in the overweight and obese.
Assessment of Myocardial Scarring and Fibrosis: Currently
cardiovascular contrast-enhanced MRI with delayed imaging
is considered as the reference standard for imaging of myo-
cardial scarring and fibrosis, Data from the nuclear literature
suggest that a considerable proportion of diabetic patients
have unrecognized myocardial infarctions. In these as well
as in symptomatic patients with known coronary disease the
extent of myocardial scar and remaining viability may be
important prognostic parameters.

Evaluation of Myocardial Ischemia: Cardiovascular MRI has
recently been shown to be superior, or at least as good as
nuclear scintigraphic techniques, for evaluation of myocar-
dial ischemia with pharmacologic vasodilator stress. In par-
ticular in diabetics in whom the pharmacological tests may
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be preferable due to other comorbidities, stress MRl may
have enhanced clinical value.

As MRI can provide all the above information in a single study,
without exposure to ionizing radiation, iodinated contrast and
risk for nephrotoxicity, cardiovascular MRI is a robust diagnostic
tool that significantly aids in the diagnosis, risk stratification and
optimal therapy selection in patients with diabetes.

CMR Evaluation of LV
Function - Metabolism
and Peripheral Vessels in
Diabetes

EVALUATION OF DIABETIC CARDIOMYOPATHY BY CMR
Stamatios Lerakis, MD

Associate Professor of Cardiology and Radiology, Emory University
School of Medicine, Decatur, Georgia, USA

Diabetic Cardiomyopathy is defined as the changes induced by
diabetes mellitus in cardiac structure and function in the absence
of other cardiac pathologies. As the prevalence of obesity and
diabetes affects younger individuals the possibility of increased
incidence of diabetic cardiomyopathy is a reality.

Diagnostic methods that can correctly identify this disease early
can help implement early therapies. Diabetic cardiomyopathy
induces changes in cardiac structure that include the develop-
ment of myocardial hypertrophy, fibrosis and fat droplet deposi-
tion. Early changes in cardiac function are manifested as diastolic
dysfunction that with time leads to systolic dysfunction.

MRI is a non-invasive method that is very important in accu-
rate assessment of myocardial mass and ventricular function of
all myocardial segments. It provides precise numerical informa-
tion concerning tissue characterization, allowing differentiation
between normal and pathological states.

With the use of contrast-enhanced agents and late gadolin-
ium enhancement imaging allows the assessment of myocardial
damage, scar tissue, fibrosis and inflammation.

In experimental diabetic models using high resolution MRI
imaging, increased LV wall volume to body weight ratio was
found suggestive of LV hypertrophy.

Cardiac metabolic changes often appear in asymptomatic
stages of diabetic patients.

H-magnetic resonance spectroscopy can detect high content of
myocardial triglyceride levels that are found to be associated with
impaired LV diastolic function.

Alterations in high energy phosphate metabolism that can be
assessed with P-magnetic resonance spectroscopy measuring the
phosphocreatine to ATP ratio. Studies have shown decrease in this
ratio in diabetic patients and decreased ratio to be associated with
LV diastolic dysfunction.

Cardiac MRl is a promising tool for the early detection of diabetic
cardiomyopathy. Further research in this area is certainly required.
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Multimodality Imaging in
Diabetes

ECHO IN DIABETES
Constantina Aggeli, MD
Cardiologist, Hippokration Hospital, Athens, Greece

Over the years, the existence of a diabetic cardiomyopathy
distinct from ischemic heart injury has been confirmed. Diabetes
mellitus can provoke cardiac damage at different levels, leading to
a variety of pathological entities including coronary macrovascu-
lar disease, autonomic dysfunction, diabetic cardiomyopathy, and
coronary microvascular disease (1,2). These syndromes can often
overlap and potentiate each other.

In particular, diabetes mellitus induces both structural and
functional coronary microvascular abnormalities which are asso-
ciated with coronary endothelial dysfunction and impairment in
coronary flow reserve, even in the absence of epicardial coronary
artery disease. The coronary microangiopathy component can
amplify the effects of coronary macroangiopathy. Sometimes the
evidence of coronary microangiopathy is associated with signs of
left ventricular diastolic dysfunction while the systolic function is
well preserved. Contractile impairment and heart dysfunction in
chronic diabetes may also be caused by remodeling and calcium-
handling abnormalities, with defects in sarcoplasmatic reticulum
and sarcolemmal calcium transport due to the accumulation of
lipid metabolites in the cellular membrane.

In diabetic patients, the integration of ultrasound assessment
(3-5) can identify different stages of disease well before clinical
overt cardiomyopathy. Early in the natural history of diabetes,
various degrees of metabolic damage can result into abnormal
increased myocardial echogenisity (detectable by tissue character-
ization) and to abnormal subendocardial function (detectable by
cyclic backscatter variation). These alterations can be associated
with abnormal global systolic and diastolic indices, such as those
derived by Doppler or tissue Doppler imaging, when conventional
two-dimensional echo still gives normal values of ejection frac-
tion. As the disease progresses, a reduced inotropic reserve can
be observed during exercise. At an advanced stage, wall motion
abnormalities—at first regional, and later global—occur even at
rest. Somewhere in between, a reduction in coronary flow reserve
can be detected, usually in patients with some degree of diastolic
or systolic dysfunction and microangiopathic involvement.

Echo in Pre-Clinical Diabetic Cardiomyopathy: Diagnosing
pre-clinical diabetic cardiomyopathy early through cardiac ultra-
sound is not only important but may also turn out to be essential for
the appropriate clinical evaluation of new therapeutic approaches.

According to clinical studies, diabetes upregulates the renin-
angiotensin system, which may contribute to the development of
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a dilated cardiomyopathy, whereas angiotensin Il may lead to local
oxidative damage, activating cardiac cell death. These advances in
the basic understanding of cellular mechanisms underlying diabetic
cardiomyopathy might be adjunctive to the disease treatment.

Any clinical study aimed at assessing the prevention of dilated
cardiomyopathy should probably consist of a target population of
diabetic patients with early, incipient cardiomyopathy. Clinically
overt dilated cardiomyopathy may already be beyond the point
of no return of advanced structural myocardial alterations—hardly
reversible with any form of treatment. Furthermore, multidirectional
analyses of longitudinal, circumferential, and radial function have
allowed a better understanding of regional LV myocardial functional
changes in patients with subclinical diabetic heart disease.

Cardiovascular imaging utilizing ultrasound technology could
provide the ideal technique for the early detection of subtle changes
and monitoring of the natural history and the effects of therapeutic
interventions over time. Still research goes on as the debate remains
over which parameter is the most appropriate: tissue characteriza-
tion, noninvasively assessed coronary flow reserve, tissue Doppler,
diastolic or systolic function, regional or global function, baseline
assessment, or evaluation during stress. Clinical data indicate that
myocardial structure and function (decreased peak strain and strain
rate) are altered before the development of myocardial systolic dys-
function in the hearts of patients with diabetes.

In conclusion, the use of ultrasound will inevitably increase as
it assesses diabetic cardiomyopathy with a relatively inexpensive
biohazard-free technology that can also detect subtle structural
and functional heart alterations and evaluate the efficacy of thera-
peutic interventions in these patients through serial follow-ups.
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SPECT IN DIABETES
Anastasia Kitsiou, MD
Cardiology Department, Sismanoglio Hospital, Athens, Greece

Diabetes is a major risk factor for coronary artery disease (CAD)
which is increasing in prevalence. Patients with diabetes without
previous myocardial infarction or cardiovascular disease have
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been shown to have a similar prognosis as patients without diabe-
tes but with prior myocardial infarction or cardiovascular disease
(1). Based on these group and population-based data, diabetes is
considered a CAD risk equivalent.

CAD is often asymptomatic in diabetic patients until the
onset of myocardial infarction or sudden cardiac death. There-
fore, there has been substantial interest in the early detection
of asymptomatic CAD by screening of diabetic patients (2). In
addition, performing accurate risk stratification in asymptomatic
or mildly symptomatic diabetic patients is an important health
priority. Recent studies have shown that CAD can be detected
noninvasively in a significant number of diabetic patients. Induc-
ible ischemia has been shown to be associated with worse car-
diac outcomes (3). An important clinical question is whether
there is additional clinical benefit for routine screening of asymp-
tomatic diabetics for CAD. Several retrospective studies have
examined the value of screening asymptomatic diabetic patients
using SPECT myocardial perfusion imaging (MPI) (4,5,6). These
studies showed that 25% to 50% of asymptomatic diabetics
have abnormal myocardial perfusion studies. Studies comparing
individuals with and without diabetes have demonstrated that
diabetes is associated with increased mortality among patients
with findings of ischemia on SPECT MPI. Furthermore, mortal-
ity was found to be associated with the degree of myocardial
ischemia (7).

The recently published long-term follow-up from the Diagnos-
tic Imaging in Asymptomatic Diabetics (DIAD) study (8) had as
its aim to answer the question of screening of asymptomatic dia-
betics. In 1123 asymptomatic individuals with type 2 diabetes,
SPECT-MPI screening was compared to usual care. While rates of
hard cardiac events were low in both the SPECT-MPI (2.7%) and
the usual care (3.0%) groups, SPECT-MPI was able to success-
fully discriminate those with higher likelihood of cardiac events
based upon moderate or large perfusion defects versus those
with a very low likelihood of future cardiac events based upon
normal perfusion or small perfusion defects (2.4% vs. 0.4%, P
= 0.001). Despite these findings, however, SPECT-MPI screening
was not associated with an improvement in cardiac outcomes,
and the DIAD investigators concluded that “routine screening for
inducible ischemia in asymptomatic patients with type 2 diabetes
cannot be advocated.”

Within the DIAD trial, there was a stepwise increase in cumu-
lative cardiac events among those with increasing SPECT MPI
abnormality. In fact, among patients with at least moderate isch-
emia, the hard cardiac event rate was 12% vs. 2% in the normal
scan group. However, only 33 (8%) of the 561 patients within
the scan group had a moderate perfusion defect or greater,
making this a trial of primarily nonischemic patients. Importantly,
this low frequency of ischemia may help explain why the annual
hard cardiac event rate was surprisingly low at 0.69%. Despite
the low event rate, stress SPECT MPI was able to risk stratify the
population.

Another important prospective study, the sub-analysis of the
MERIDIAN study (9), examined the prognostic value of stress
SPECT MPI in 319 patients with mild angina pectoris. Perfusion
defects were present in 65% of patients, including 46% with
reversible defects. Among the patients, 54% had no ischemia,
26% moderate ischemia, and 8% severe ischemia. During a mean
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follow-up of 2.2 + .6 years, there were 14 initial hard cardiac
events (6 deaths and 8 non-fatal myocardial infarctions). Annual
event rates according to the degree of ischemia were 0.8% for
no ischemia, 1.5% for moderate ischemia, and 5.8% for severe
ischemia (statistically significant differences).

From the standpoint of nuclear imaging, the most positive
aspect of this study is that SPECT ischemia could effectively and
accurately risk stratify these diabetic patients. It is interesting to
compare the results of this study to the DIAD trial. The event rate
was higher in this study (annual death/MI approximately 2%)
than in DIAD (0.69%). There were several differences in clini-
cal characteristics that identified the DIAD patients as lower risk
rather than just the simple difference in symptom status (asymp-
tomatic vs mildly symptomatic) between these two study popula-
tions. The DIAD study excluded patients with a prior history of
CAD or abnormal ECG. In contrast, among patients screened for
the MERIDIAN trial, 29% had prior Ml, 27% prior PCI, 18% prior
CABG, and 50% ECG abnormalities. In addition, the MERIDIAN
patients were older than those in DIAD (mean age 65 years vs
60 years) and included more males (63% vs 53%). The major
value of the MERIDIAN trial data is the demonstration of accuracy
of SPECT imaging for risk stratification in a prospectively identi-
fied patient population. In both this study and DIAD, SPECT MPI
accurately identified low-risk patients whose annual hard event
rate was <1%.

The major goal of noninvasive testing in diabetic patients should
be to identify those with high-risk anatomical CAD. The use of
SPECT myocardial perfusion imaging cannot be recommended in
all asymptomatic or mildly symptomatic diabetic patients; how-
ever, myocardial perfusion imaging should be recommended in
higher risk diabetic patients for definitive diagnosis of coronary
artery disease as well as for risk stratification.
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ANGIOGRAPHY (CTA), IN PATIENTS WITH DIABETES
MELLITUS

loannis V. Vassiliadis, MD, PhD, FESC, FACC

Consultant Cardiologist, Euroclinic Hospital, Athens, Greece

Type 2 diabetes is associated with accelerated atherothrombo-
sis and high rates of cardiovascular morbidity and mortality. The
overall prevalence of CAD has been reported to be as high as
60% in patients with diabetes referred for stress testing. Patients
frequently have asymptomatic coronary artery disease (CAD)
and prognosis is substantially poorer compared with their non-
diabetic counterparts

Early identification of patients with diabetes and coronary
artery disease (CAD) is essential for early the initiation of appro-
priate treatment, which may affect favorably an otherwise poor
outcome.

With the advent of 64-slice computed tomography angiography
(CTA), the direct, noninvasive visualization of CAD has become
feasible . CTA has emerged as a safe, noninvasive, patient-friendly
diagnostic modality to detect the presence of coronary athero-
sclerosis. carrying high sensitivity and specificity for the detection
of significant (>50% luminal narrowing). The diagnostic potential
is large because it allows not only the detection of significant cor-
onary stenoses but also the presence of non-obstructive calcific
and noncalcific (lipid or fibrous) plaques.

Computed tomography coronary imaging can detect early
subclinical coronary artery disease especially in the subgroup
of patients with diabetes mellitus without symptoms as well as
high-risk symptomatic , which might impact on prevention , pro-
gression of coronary artery disease or monitor the effectiveness
of lifestyle changes or pharmacological treatment of coronary
atherosclerosis. The coronary calcium score has been shown to
carry predictive value over and above traditional risk factors, and
CT assessment of the total coronary plaque burden (combination
of extent and severity of obstructive and nonobstructive plaques)
might provide more powerful prediction for them.. Relevant pub-
lished literature with CTA reports CAD to be observed in 80%
of asymptomatic patients with type 2 diabetes mellitus. Further-
more, the majority of patients showed diffuse involvement of all
three coronary arteries.

Conclusion: Coronary calcium scoring and CTA when indicated,
are superior methods of cardiovascular risk stratification that can
accurately identify high-risk asymptomatic diabetic patients.
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INTRAVASCULAR ULTRASOUND UTILITY AND DIABETES
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Almost 80% of diabetic mortality can be attributed to cardio-
vascular disease. Furthermore, over 50% of patients with newly
diagnosed type 2 diabetes show signs of coronary heart disease
(CHD).™ Angiography is used to determine lumen diameter and
it is only in the later stages of CHD that the lumen narrows. The
technique best used to detect the extent of atheroma in vessel
walls is intravascular ultrasoound (IVUS). IVUS has been estab-
lished as an important tool in the understanding of pathophysiol-
ogy of atherosclerosis and in the optimization of percutaneous
coronary interventions (PCI).* However, the issue of IVUS utility in
the contemporary clinical practice is still the subject of consider-
able ongoing investigation and continuing debate.

IVUS is used both for lumen and vessel measurements and all
measurements during are taken “leading edge to edge”.® In vein
grafts, wall morphology and plaque characteristics are different
than the native coronary arteries. The following measurements
are commonly reported after stent placement: stent CSA, mini-
mum stent diameter, maximum stent diameter, stent symmetry,
and stent expansion. IVUS is also used for stent imaging. Stents
are strong reflectors of ultrasound and appear as echogenic points
or arcs along the circumference of the vessel. In addition, IVUS
can be used to evaluate the correct stent placement in regard to
the strut location and the adjacent vessel wall. Strut apposition
refers to the proximity of stent struts to the arterial wall. Good
apposition is defined as the close contact between stent strut and
the arterial wall. Mallaposition is the condition when the stent
struts are not sufficiently close to the arterial wall, and blood flow
between the struts and the arterial wall is not precluded.®

There is one grey area regarding the use of IVUS use in acute
coronary syndromes: IVUS detection of thrombus is unreliable since
echolucent plaques and thrombi have similar echogenicity. By IVUS,
a thrombus is usually recognized as an intraluminal mass, often
with layered, lobulated, or pedunculated appearance. Despite the
absence of definitive IVUS features of vulnerable plaques, it can pro-
vide indirect hints on whether a plaque is vulnerable or not. Autopsy
studies have demonstrated that unstable coronary lesions are usu-
ally lipid-rich with a thin fibrous cap.>” Accordingly, in IVUS studies
hypoechoic plaques without well-formed fibrous cap are presumed
to represent potentially prone to rupture atherosclerotic lesions.®
In patients studied after an acute coronary syndrome, IVUS can
reveal an ulceration or a rupture (an ulceration with a tear detected
in a fibrous cap). IVUS occasionally reveals suboptimal results due
to edge dissections and stent malapposition and underexpansion,
after “successful” stent implantation. Dissections can be classified
according to IVUS findings in intimal (limited to intima or ather-
oma), medial (extending to media), adventitial (extending through
the EEM), intramural hematoma (an accumulation of blood within
the medial space, displacing the internal elastic membrane inward
and the external elastic membrane outward), or intrastent (separa-
tion of neointimal hyperplasia from the stent struts, usually after
treatment of in-stent restenosis).*®

Despite some uncertainties in its everyday implementation,
IVUS is particularly useful in the evaluation of left main and
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transplant coronary artery disease. Regarding the left main,
IVUS may be useful in accurately evaluating the CSA (a stenosis
area of > 50% or a lumen CSA < 9 mm? has been proposed as
significant.” There are two main determinants of the final stent
CSA: vessel size and implantation technique. IVUS guidance
can be used to optimize final stent implantation results, mainly
because of bigger balloons (greater balloon-to-artery ratio) or
higher inflation pressures.® After IVUS-guided overdilation, mini-
mal stent lumen CSA and diameter have been shown to increase
by as much as 11% to 80%. We have previously shown that
increased stent expansion correlates with reduced one-year
event rates and, in particular, an arithmetically lower one-year
mortality.’® This finding does not seem to hold true in saphen-
ous vein grafts."" Accordingly, other studies have showed that
stent overexpansion results in larger final lumen dimensions that
are maintained at follow-up, despite greater lumen loss due to
exaggerated intimal hyperplasia in response to the greater vessel
wall trauma. Various cut-off values directly correlating final CSA
with TLR have been proposed.''? In conclusion, IVUS can be
useful tool in the routine practice in interventional cardiology
especially in diabetics since it can identify early disease, and may
help in minimizing complications and achieve better acute and
long term outcome.
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ROLE OF MULTIMODALITY IMAGING IN THE EVALUATION
OF DIABETES

Frank Rademakers, MD

University Hospitals, Leuven, Belgium

In view of the increasing number of diabetic and metabolic
syndrome patients worldwide, the identification of those patients
who might benefit from specific targeted treatment, i.e. revascu-
larization has become a very important issue. As with every diag-
nostic evaluation, the pretest probability needs to be taken into
account, the possible benefit for the patient, the possible harm
done by the investigation and the subsequent diagnostic and
therapeutic actions, as well as the financial and cost-effectiveness
implications.

It is clear that diabetic patients have a very high prevalence
of localised atherosclerotic coronary artery disease and are at
high risk for developing ischemia and myocardial infarction. On
the other hand many of these patients have diffuse coronary as
well as microvascular disease which are less amenable to PCI and
even bypass surgery and might benefit more from pharmacologic
treatment.

In view of these considerations the identification of coronary
artery lesions alone invasively but also non-invasively by CTA
seems inadequate to make the right clinical decisions. At least
the presence but also the impact of ischemia needs to be docu-
mented. Since often multi vessel disease is present, a quantitative,
rather than a relative, measurement of decreased perfusion is pre-
ferred. This is also supported by the fact that only large ischemic

territories require revascularisation on a prognostic basis and this
evaluation can become problematic with diffuse disease if a non-
quantitative method is employed.

Several modalities are possible, i.e. echocardiography, SPECT,
PET, MR and CT, at rest and after/during exercise of pharmaco-
logic stress, but the habitus and concomitant disease may pre-
clude some of them. Nearly all modalities can provide a more
or less quantitative evaluation but in clinical practice most of
them are used qualitatively. Combined with the large numbers of
patients which could be screened, this implies enormous financial
investments which are possibly out of proportion to the clinical
benefit.

In this presentation some background information will be pro-
vided about the specific pathology of diabetic coronary artery dis-
ease and the implications for ischemia and morphology imaging;
also the implications for the imaging cascade which often takes
place will be discussed.

PAPILLARY FIBROELASTOMA OF AORTIC VALVE
Olga Karapanagiotou
Radiologist, Onassis Cardiac Surgery Center, Athens, Greece

Routine trnansthoracic US of a 43-year old woman with hyper-
tropfic cardiomyopathy revealed a mobile echodense mass at the
right cusp of the aortic valve. Two days later transesophageal US
confirmed the entity and surgical removal of the tumor was rec-
ommended. A preoperative CTcoro was performed for the evalu-
ation of the coronary arteries and a hypodense lesion of the right
cusp of the aortic valve was found Histopathological evaluation
indeed revealed the mass to be a papillary fibroelastoma.

Papillary fibroelastomas are benign lesions that account for less
than 1% of all primary cardiac tumors and represent the majority of
valve tumors. The occasional detection during life has been made
possible by the increasing use echocardiography and MDCT.

The etiology of these lesions remains unclear, but is thought
that they may derive from the endocardium itself.

Because the tumors are small (usually <1cm in diameter) , are
largely asymptomatic. Occasionally they may give rise to emboli
leading to transient ischemic attacks and cerebral infarction.
Aortic valve papillary fibroelastomas have also been reported to
cause intermittent occlusion of the coronary ostia giving rise to
angina, myocardial infarction, or sudden death.
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BOPCO1-SIMPLE DETERMINANTS OF SIX-MINUTE WALK
TEST PERFORMANCE IN HEART FAILURE PATIENTS

G. Pepera,’ G. Peperas,? L. Ingle,® G. Sandercock’

"University of Essex, Department of Biological Sciences, University of
Essex, Wivenhoe Park, CO4 35Q, Colchester, UK; 2Cardiology Depart-
ment, General Hospital of Lamia, 5100, Greece; 3Leeds Metropolitan
University, Human Resources, Leeds, LS1 3HE

Introduction: The six-minute walk test (6-MWT) is a simple and
safe measure used to evaluate functional capacity in chronic heart
failure (CHF). The purpose of this study was to identify, routinely
made clinical measures associated with 6-MWT performance and
establish a reference equation to predict 6-MWT performance.

Methods: 71 CHF patients (82% males; mean age 76 + 9
years), enrolled in a chronic disease assessment programme com-
pleted the 6-MWT. Multinomial logistic regression was performed
to determine the factors associated with poor performance (<300
m) in 6-MWT. Thresholds values identified for dependent (total
distance 300 m) and independent variables (age >/<75; stature
>/<1.72 m; BMI >/<25 kg ® m-2; LVEF >/<45 mm; step length
>/<0.63 m). Odds ratios (ORs) with 95 % confidence intervals
(Cl) were calculated.

Results: Mean distance walked was 305 + 123 m. In regression
analysis, 42% of variance in walking distance was accounted for
by age: Distance walked (6-MWT) = 762 + (-6 x age), m. Logistic
regression analysis showed that independent predictors of poor
performance were: BMI > 25 kg - m-2 (OR=13.6, 95% Cl = 1.6 -
118) and age > 75 years (OR = 4.8, 95% Cl = 1.3 — 18) (Table I).

Table I. Logistic regression predicting likelihood of achieving less than 300m
in 6-MWT
Odds | 95.0% C.l.for Odds Ratio | P value
Ratio Lower Upper
Gender (male vs female *) 0.79 0.14 4.40 0.784
Age (older vs younger *) 4.84 1.29 18.20 | 0.020
Stature (short vs tall *) 1.23 0.31 4.85 0.763
BMI ight vs. I
| (overweight vs. normal | 15 ¢ 1.56 18.47 | 0.018
weight *)
Stride length (short st
ride length (short step / 0.73 022 241 | 0.609
long step *)
LVEF ( poor LVEF / normal
0.55 1.16 191 0.349
LVEF *)

BMI = body mass index; LVEF = left ventricular ejection
fraction

* The referent value (OR = 1) in each variable respectively is:
female; younger; tall; normal weight; long step; normal LVEF).

Conclusion: Clinical variables such as ventricular function are
unrelated 6MWT performance in CHF patients. However, age
and BMI are independent predictors of performance and should
be accounted for when the 6MWT is used to assess heart fail-
ure patients’ functional capacity. These variables appear particu-
larly important when walk test performance is used to categorise
patients according to known prognostic cut points.

BOPCO02-1s TRANSFUSION SAFE FOR CABG PATIENTS?
P. Kapsomenakis,’ O. Varsou,” Z. Mahmood,' K. Nagarajan, A. Lal'
"Department of Cardiothoracic Surgery, West of Scotland Regional
Heart and Lung Center, Golden Jubilee National Hospital, Clyde-
bank, Scotland, UK; ?School of Medicine and Dentistry, University of
Aberdeen, Aberdeen, Scotland, UK

Introduction: Approximately half of the patients undergoing
CABG require an allogeneic transfusion.” This is due to the hae-
modilutional effect of cardiopulmonary bypass and peri-operative
bleeding.? The aim is to achieve haemostasis and increase oxygen
delivery."** However, there is wide variability who to transfuse.>?
Transfusions have been linked with various adverse reactions'** and
hospital mortality.? Our aims were to assess: patient characteristics
predisposing to blood transfusion and short-term complications.

Methods: Retrospective review of all patients, who had under-
gone first time CABG between January and March 2009. The study
was based in a national cardiothoracic Center in Scotland, UK.
The data was extracted from TOMCAT®, a national audit data-
base. Statistical analysis was performed using unpaired t-test.

Results: 170 patients undergoing first time CABG were iden-
tified, of whom 141 were males. The patients’ age range was
between 42 to 83 years, with the mean being 64. The majority
of the procedures were elective (132/170). 44.7% (76/170) of
the patients were transfused. Patient characteristics predisposing
to transfusion included: older age, female sex, lower haemoglo-
bin level on admission and urgent/emergency cases. Transfused
patients were more likely to suffer from a complication (44.7%,
34/76) compared to those who were not transfused (14.9%,
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14/94). There was a statistically significant difference (p = 0.005)
in the mortality between the transfused group 6.58% (5/76) and
the non-transfused group 0% (0/94).

Conclusions: The risks of blood transfusion can sometimes out-
weigh its benefits — a transfusion protocol has to be developed in
an international level in order to minimise risks to patients.

1. Rawn |D. Blood transfusion in cardiac surgery: a silent epi-
demic revisited. Circulation. 2007;116:2523-4.

2. Engoren MC, Habib RH, Zacharias A, Schwann TA, Riordan CJ,
Durham SJ. Effect of blood transfusion on long-term survival
after cardiac operation. Ann Thorac Surg. 2002;74:1180-6.

3. Speiss BD. Transfusion and outcome in heart surgery. Ann

Thorac Surg. 2002;74:986-7.

BOPCO03-OUTCOME FOLLOWING AORTIC VALVE
REPLACEMENT IN OCTOGENARIANS

N. Nikolaidis, A. Roubelakis, W. Salloum, D. Pousios, C. Barlow, M.
Haw, M. Kaarne, S Livesey, G. Tsang, S. Ohri

Southampton University Hospital, Tremona road, SO166YD, United
Kingdom

Objectives: The ageing of the population has resulted in an
increasing number of elderly patients undergoing cardiac opera-
tions. We reviewed our experience in patients over the age of
80 undergoing primary aortic valve replacement (AVR) with or
without CABG.

Methods: Between 2000 and 2008, 345 patients (226 male)
>80yr underwent primary AVR in our unit. The notes of these
patients were retrospectively reviewed and follow-up information
was obtained from their general practitioners. They had a mean age
of 82.9£2.3 years and a median logistic EuroSCORE of 13.4 (IQR
9.4, 19.1). Isolated AVR was performed in 161 patients (45.5%) and
184 (51.6%) patients underwent combined AVR and CABG.

Results: Hospital mortality occurred in 17 patients (4.9%), which
was significantly lower than the mortality predicted by logistic
EuroSCORE (16.2%, p<0.01). Hospital mortality was comparable
between patients undergoing isolated AVR and those undergoing
additional CABG (4.3 vs. 5.4% respectively). Actuarial survival at 1
and 5 years was 90.1+1.6% and 77.2+2.9% respectively.

Conclusions: Aortic valve replacement can be undertaken
safely in octogenarians and the current risk is significantly lower
than what is predicted with conventional risk-scoring systems.
Advanced age per se is not an important factor when assessing
a patient’s suitability for surgical vs. transcatheter aortic valve
implantation (TAVI).

BOPCO04-INTRACORONARY LEVOSIMENDAN PREVENTS
MYOCARDIAL ISCHAEMIC DAMAGE AND ACTIVATES
SURVIVAL SIGNALLING THROUGH KATP CHANNELS AND
NITRIC OXIDE

E.l. Kapetanakis,’ P.P. Caimmi,'? E. Grossini? E. Micalizzi," G.
Vacca?

"Cardiac Surgery, 2Laboratorio di Fisiologia e Chirurgia Sperimentale,
Dipartimento di Medicina Clinica e Sperimentale, Universita degli
Studi del Piemonte Orientale “A. Avogadro,” Azienda Ospedaliera
Universitaria Maggiore della Carita, Novara, Italy

Introduction: Levosimendan has been reported to exert car-
dioprotection through KATP channel-opening and modulation of
programmed form of cell death. Moreover, its vasodilating and
preconditioning effects have been found to involve nitric oxide
(NO). In this study we examined the cardiac effects of different
doses of intracoronary levosimendan on ischaemia/reperfusion
injuries, and the involvement of KATP channels and NO.

Material and Methods: The experiments were performed in
a total of 56 anaesthetized pigs. In 21 pigs, 1.5, 5 and 12 g
min-1 levosimendan was infused into the coronary artery at the
onset of reperfusion and the effects on cardiac function, infarcted
area, and on apoptosis/autophagy were examined. In addition,
the activation of Akt and ERK, members of the so-called reperfu-
sion injury salvage kinase pathway, was analyzed. The findings
were compared with those obtained in further 14 pigs where the
highest dose levosimendan was infused after glybenclamide and
L-NAME.

Results: The intracoronary levosimendan administration caused
dose-related beneficial effects on cardiac function, reduction of
infarcted area, inhibition of apoptosis and activation of autophagy.
Moreover, a dose-related increase of ERK and Akt expression has
been observed (P < 0.05). These responses were completely pre-
vented by glybenclamide (P > 0.05) and significantly reduced by
L-NAME (P < 0.05).

Conclusions: The results of this study show that intracoronary
levosimendan reduces cell death induced by ischaemia/reperfu-
sion in a dose-dependent manner and activates survival signalling
through KATP channel-opening and NO.

BOPCO5-ENDOVASCULAR TREATMENT FOR ACUTE
TRAUMATIC AORTIC INJURY: MID-TERM RESULTS

I. Nenekidis," V. Anagnostakou,? K. Spilitopoulos,’ I. Paralikas,” M.
Tsamatsoulis,” D. Farsaris,? T. Kratimenos,? M. Argiriou,’ P. Dedeilias,’
I. Kokotsakis'

"Department Cardiac Surgery Evaggelismos General Hospital, Athens,
Greece; “Department Interventional Radiology Evaggelismos General
Hospital, Athens, Greece

Introduction: Conventional surgery of acute thoracic aortic
trauma is associated with significant morbidity and mortal-
ity. During the last decade endovascular intervention has been
applied as an alternative treatment of thoracic aorta injuries. We
demonstrate the feasibility and safety of endovascular repair of
thoracic aortic trauma accompanied by mid-term results.

Methods: From 2002 to 2009, 43 patients (42 males) under-
went endovascular repair of thoracic aortic injuries in our institu-
tion. The diagnosis was established by spiral computed tomog-
raphy (CT) with contrast enhancement and/or angiography.
All patients underwent CT scan at the third day, at 3, 6 and 12
months after the implantation and annually thereafter.

Results: Successful stent-graft deployment was achieved in all
patients with complete exclusion of the lesion. Access for stent-
graft deployment was the femoral artery. Postoperative CT scan-
ning confirmed successful management of the lesion in each
patient. There were no procedure related deaths, paraplegia or
stroke. Two cases of endoleak required additional treatment. Two
patients died in the short term follow up period, due to injuries
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not related to the thoracic aortic trauma. In no case conversion
to open surgery was required. Follow-up from 2002 to 2010
for 27 patients showed no evidence of endoleaks or stent-graft
migration.

Conclusion: Transluminal placement of endovascular stent-
graft is a technically feasible procedure with good outcome and
low rate of complications. Mid-term results show reduced mor-
bidity and mortality. In the challenging management of traumatic
rupture of the aorta, endovascular approach dominates and soon
will be the treatment of choice for most patients.

BOPCOG6-DIFFERENTIAL EXPRESSION OF COLLAGEN
TYPE V AND XI ALPHA-1 IN HUMAN ASCENDING THO-
RACIC AORTIC ANEURYSMS

I.LK. Toumpoulis, T.P. Chamogeorgakis, D.C. Angouras, E.N.
Georgiannakis, V.D. Kollias, V. Lozos, C.E. Anagnostopoulos, Ch.K.
Rokkas

Department of Cardiothoracic Surgery, Attikon University Hospital,
National and Kapodistrian University of Athens, Athens, Greece

Introduction: The molecular mechanisms leading to ascend-
ing thoracic aortic aneurysm (ATAA) in the aged popula-
tion remain unknown. We hypothesized that alterations in

5th International Meeting of The Onassis Cardiac Surgery Center

expression levels of specific fibrillar collagens occur during the
aneurysmal process.

Methods: Surgical samples from ascending aortas from
patients with tricuspid aortic valves with degenerative ATAAs
(n=25), were subdivided by maximal diameter of the aneurysm:
small: 5-6cm, n=9; medium: 6-7cm, n=8 and large: >7cm, n=8
and were compared with non-aneurysmal aortas (n=7). Samples
were analyzed for mRNA and protein levels of collagen types |,
I, Vand o1(XI).

Results: Quantitative real-time RT-PCR showed that colla-
gen type V and collagen o1(XI) were significantly and linearly
increased in small, medium and large ATAAs respectively as com-
pared to control (P<0.001 for both). There was no change in the
mMRNA expression levels of collagens type | and Ill. Western blot
analysis demonstrated that collagens type | and Il were signifi-
cantly decreased in ATAAs and that this decrease was linearly cor-
related with the size of the aneurysm (P<0.001 for both). In con-
trast, collagens o1(XI) and type V were significantly increased and
this increase was linearly correlated with the size of the aneurysm
(P<0.001 for both).

Conclusions: We report for the first time the involvement of
collagen a1(XI) in the normal adult human thoracic aorta and its
increased expression in ATAAs. We provide a potential mechanism for
the generation and progression of the aneurysmal enlargement.
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OPO1-SURGICAL MYECTOMY IN HYPERTROPHIC CARDI-
OMYOPATHY: INITIAL EXPERIENCE AND EARLY RESULTS
V.A. Economopoulos, T.G. Kelpis, N.E. Nikoloudakis, A. Kolettas, A.
Tatlis, A. Visouli, P.S. Dardas, A.A. Pitsis

Thessaloniki Heart Institute, St. Luke’s Hospital, Thessaloniki, Greece

Introduction: The presence of obstruction to the left ventricular
outflow tract (LVOT), at rest or with provocation, is of great clinical
and prognostic importance in patients with hypertrophic cardiomy-
opathy (HCM). Significant obstruction associated with symptoms
refractory to maximum medical management justifies intervention.

Methods: Since February 2007, 12 patients (66% female, mean
age 61.5£13.11 years) with HCM underwent extended surgical
myectomy. A transesophageal echocardiogram was obtained pre-
and post-operatively in all the patients.

Results: Mean interventricular septal thickness decreased from
2.24+0.28mm preoperatively to 1.53£0.23mm postoperatively.
Mean LVOT peak gradient was reduced from 76.75+24.13 mmHg
to 18.25+5.99 mmHg. NYHA status improved from 3.33+0.49 to
1.5£0.52. Thirty-day mortality was zero. There was no instance of
iatrogenic ventricular septal defect. One patient developed com-
plete AV block requiring a permanent pacemaker. A new LBBB
developed postoperatively in six patients. At a mean follow-up
period of 11.25+11.73 months, all patients were alive. Freedom
from hospitalization for heart failure symptoms has been 91.7%.

Conclusions: Extended surgical myectomy is a safe and effec-
tive method for the treatment of patients with obstructive HCM
and refractory symptoms. The short and mid-term results are
excellent.

OPO02-SURVIVAL AND FREEDOM FROM AORTIC VALVE
REPLACEMENT AFTER AORTIC CUSP EXTENSION VALVU-
LOPLASTY WITH TRICUSPIDIZATION IN INFANTS AND
CHILDREN

A.C. Polimenakos, MD,'? C. ElZein, MD,'? D. Roberson, MD," M.
N. llbawi, MD'-2

"Division of Pediatric Cardiovascular Surgery, Section of Cardiac
Surgery, Department of Surgery, The Heart Institute for Children at
Advocate Hope Children’s Hospital, Oak Lawn, IL, USA; ?Division of
Pediatric Cardiovascular Surgery and Thoracic Surgery, Center for
Congenital and Structural Heart Disease, Rush University Medical
Center, Chicago, IL, USA

Objective: Increased awareness of aortic valve replacement(AVR)
limitations and encouraging early outcomes of emerging aortic
cusp extension valvuloplasty (ACEV) techniques have been
redirected attention to such techniques in the management of
patients with aortic insufficiency (Al) or stenosis (AS). Durabil-
ity and freedom from AVR after ACEV are not, yet, well defined
during infancy and childhood. A study was undertaken to analyze
outcomes.

Methods: From July 1987 to December 2008, 78 patients
younger than 10 years of age underwent ACEV in the form of
pericardial cusp extension with tricuspidization (when it was indi-
cated by valve anatomy) [ACEV-T]. Sixteen patients (20.5%) were
younger than 1 year of age. From available follow-up data, 27
had bicuspid aortic valve, 34 congenital aortic valve stenosis, 14
congenital or acquired combined Al/AS and 3 post-surgical Al or
AS. Forty-two patients had balloon valvuloplasty or surgical val-
votomy prior to ACEV. Median follow-up was 12.4 years (0.1 to
21.6). Long-term mortality and freedom from AVR were studied.

Results: There were no early or late deaths. Z-values of left
ventricular(LV) end-diastolic dimension, aortic annulus, aortic
sinus diameter, sinotubular junction diameter and LV wall thick-
ness prior to AVR were 3.8+/-2.95, 2.1+/-1.15, 4.2+/-1.22,1.78+/-
1.24, and 2.92+/-1.31, respectively. During follow-up period 23
of 78 ACEV(29.5%) had Ross operation and 8(10.2%) other AVR.
Mean time to AVR was 4.52+/-1.97 years. In 16 of 31(51.6%) AVR
took place within 2 to 5 years and in 41.9% 6 years after ACEV-T.
Actuarial freedom from AVR at 1, 5, and 10 years was 97.3+/-2.0,
71.3+/-5.8, and 55.6+/-6.9, respectively.

Conclusion: ACEV with tricuspidization is a safe and effective
surgical option in infants and children. It allows expeditious LV
remodeling with satisfying long-term durability and freedom
from AVR. On selective strategy basis, ACEV-T represents a reliable
and durable approach in infants and children with congenital or
acquired abnormal aortic valve.

OPO03-DOES THE RISK OF PERMANENT PACEMAKER
IMPLANTATION INCREASE IN HIGH-RISK PATIENTS THAT
UNDERGO ISOLATED AORTIC VALVE REPLACEMENT?

A. Roubelakis, N. Nikolaidis, M.P. Haw, M. Kaarne, C.W. Barlow,
S.K. Ohri, S.A. Livesey, G.M. Tsang

Wessex Cardiothoracic Center, Southampton General Hospital,
Southampton, UK

Introduction: Aortic Valve Replacement is an operation which
is frequently associated with conduction abnormalities that may
lead to a Permanent Pacemaker (PPM) Implantation. The purpose
of this presentation is to identify the risk of PPM implantation to
patients undergoing isolated Aortic Valve Replacement that are
considered to be high risk.
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Methods: This is a single Center retrospective analysis. Within
82 consecutive months 742 isolated Aortic Valve Replacements
(AVR) were performed. Redo operations as well as infective endo-
carditis operations were not included in the study. Patients with
previous PPM were also excluded. 71 of these patients had logis-
tic Euroscore 220 and therefore were considered high risk (9.6%).
The patients of the high-risk group were predominantly female
(57.7%) with a mean age of 75.7 years.

Results: 44 out of the 742 patients (5.9%) post isolated AVR
required PPM insertion during their index admission. From the
high-risk subgroup, 7 out of the 71 patients required PPM insertion
(9.9%). For this group of patients 11.4% of stenotic valves, 5.9%
of regurgitant valves and 10% of mixed valves required PPM.

Conclusion: Permanent Pacemaker Implantation is more
common in patients who are considered high risk. It appears also
that for this patient group aortic stenosis increases the risk for
PPM implantation.

OPO04-MITRAL VALVE SURGERY IN THE PRESENCE
OF EXTENSIVE CALCIFICATION OF MITRAL ANNULUS.
12-YEARS EXPERIENCE

N. Papadopoulos, K. Steuer, P.S. Risteski, A. Moritz, M. Doss
Department of Thoracic and Cardiovascular Surgery, Johann-Wolf-
gang-Goethe University Frankfurt/Main, Germany

Objective: The aim of this study is the report of long term
results of patients who underwent decalcification and patch-
reconstruction of the mitral annulus during mitral valve surgery.

Methods: Between 1996 and 2008, a total of 109 consecutive
patients with a mean age of 65 + 14 years (Mean euro score: 18.6%)
underwent mitral valve surgery in the presence of extensive calci-
fication of mitral annulus. In 53 cases (49%), a mitral valve repair
was performed after decalcification and patch-reconstruction of the
mitral annulus. The remaining 56 patients (51%) received a mitral
valve prothesis. The mean follow up time was 8 + 4 years.

Results: The 30, 60 and 90 day mortality was 8.2% (n=9), 12%
(n=13) and 13% (n=14). The actuarial survival rates at 5 and 8 years
were 79 + 3% and 67.3 £ 1% respectively. Echocardiographic follow
up was complete. 47 patients (64%) had normal mitral valve func-
tion, 21 (29%) showed a mild and the remaining 5 patients (7%)
a modereate mitral valve insufficiency. Mean and max. transvalvu-
lar gradient were 5.2 mmHg and 10.8 mmHg respectively. Mean
LV-EF was 58%. The freedom of reoperation at 8 years was 91.7%
+ 3%. We found concomitant and redo procedures, NYHA class IV
as well as age older than 65 years to be associated with a significant
increased relative risk for perioperative death.

Conclusions: Decalcification and patch-reconstruction of the
mitral annulus during mitral valve surgery can be performed in
this high risk patient group, with acceptable and stable clinical
longterm results.

OPO5-PAPILLARY MUSCLE SLING AS AN ADJUNCTIVE PRO-
CEDURE FOR SURGICAL LEFT VENTRICULAR REMODELING
A. Batrinac, V. Morozan, A. Ureche, Gh. Manolache, S. Voitov, S.
Barnaciuc, N. Ghicavii, lu. Guzgan, V. Moscalu

Institute of Cardiology, Cardiac Surgery Department, Chisinau, Moldova
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Introduction: Remodeling of left ventricle using papillary
muscle sling technique could create a possibility of improving
mitral valve competence.

Methods: We analyzed 31 cases of left ventricular remodeling
according to Hvass technique and one case of right ventricle pap-
illary muscle approximation. 26 patients had left ventricular aneu-
rism and 6 - valvulopathies of diverse etiology. All the patients
had NYHA llI-IV, pulmonary hypertension (SPRV 50-70 mmHg),
mitral insufficiency (II-IV gr.) and dilated mitral fibrous annulus
(38 - 46 mm).

Papillary muscle sling was performed with a piece of Gor-Tex
4-0 vascular prosthesis.

Results: In all of patients ejection fraction increased from 39 +
8% till 49 £ 5% after the surgery. Left ventricular diastolic volume
decreased from 254 + 81 ml before the intervention to 173 + 40
ml after. There was obtained the regression of mitral valve insuf-
ficiency up to | - Il grade and the decreasing of annulus fibrosis
diameter to 28,6 mm.

One patient developed the rupture of postero-medial pap-
illary muscle (12th day) and underwent successful mitral valve
replacement.

After right ventricular remodeling the cavity size dropped from
40 mm to 28 mm. Also was practiced annuloplasty, which assured
complete tricuspid valve competence.

In the early postoperative period one patient died due to car-
diac and renal failure.

Conclusions: Hvass technique with the approximation of pap-
illary muscles for left ventricular remodeling offers benefits by
decreasing its diastolic volume, considerable improvement of
cooptation and regression of mitral regurgitation with increasing
ejection fraction of ventricle.

OPO6-REGIONAL CHARACTERISATION OF STRESS AND
STRAIN DISTRIBUTIONS IN THE NATIVE MITRAL VALVE
APPARATUS USING COMPUTATIONAL MODELLING: IMPLI-
CATIONS FOR RECONSTRUCTION STRATEGIES

N. Roberts, Z. Jin, S. Korossis

Institute of Medical and Biological Engineering, University of Leeds,
Leeds, UK

Introduction: This project’s aim was to develop 3D fluid solid
interaction (FSI) computational models of stress and strain dis-
tributions in natural mitral valve during normal function, with a
view to optimising the conditioning of recellularised scaffolds suit-
able for mitral leaflet and chordae reconstruction.

Methods: Mitral leaflets and chordae were dissected from
porcine hearts. Histological sections were stained with Sirius
red and Millers elastin stains to determine collagen and elas-
tin alignment. Chordae and circumferential and radial leaflet
samples were subjected to uniaxial tensile loading. The 3D valve
geometry at the end of diastole was obtained by silicone rubber
moulding of the atrial and ventricular chambers, followed by CT
scanning.

Results: Collagen in the anterior leaflet was orientated circum-
ferentially. Commissural chordae featured more densely packed col-
lagen fibres compared to a looser arrangement in the strut chordae.
Significant differences were found in the biomechanics between the
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circumferential and radial, and the posterior and anterior, leaflet
groups. The commissural chordal group displayed a significantly
increased stiffness compared to the strut group. The histological,
mechanical and geometrical data were used in 3D FSI computa-
tional models of the valve apparatus. The simulations predicted sig-
nificant variations in the regional stress and strain distributions in
the mitral components.

Conclusion: The 3D FSI models predicted significant differ-
ences in the stress and strain distributions between anatomical
sites on the mitral valve leaflets and between chordae. The results
indicated the need for regional differentiation of mitral valve treat-
ments in terms of mitral component reconstruction.

OPO7-TISSUE ENGINEERING OF THE MITRAL HEART
VALVE LEAFLET

D. Thomas, E. Ingham, S. Korossis

Institute of Medical and Biological Engineering, University of Leeds,
Leeds, UK

Introduction: A major clinical need exists to provide a living
equivalent to the mitral valve leaflet for mitral reconstruction. This
study aimed at assessing the recellularisation potential of decel-
lularised porcine pericardium, as scaffold for tissue engineering
mitral leaflets.

Methods: An acellular porcine pericardium scaffold was pro-
duced using hypotonic, hypertonic, sodium-dodecyl-sulphate
(SDS) and nuclease washes, and sterilized with peracetic acid.
Putative porcine mesenchymal stem cells (pMSC) were isolated
from bone marrow using a Percoll gradient and characterised
using flow cytometry, following 2 passages. They were verified
to be CD29+, CD44+, CD45-, CD90+ and SLA-DR+, indicating
a mesenchymal stem cell phenotype. pMSC of passage 2 were
seeded onto decellularised pericardium at densities of 2x10%,
1x10° and 2x10° cells/cm? and incubated at 37°C in 5% CO,
in air. After 24 h culture, samples were examined using SEM.
Remaining samples were cultured for 1, 2, 3 and 4 weeks and
examined histologically.

Results: Haemotoxylin and eosin staining of the decellu-
larised pericardium demonstrated cell removal. The scaffold
induced no toxicity on cells, as assessed by standard assays.
After 24 h culture the seeded samples demonstrated good
cellular attachment. After 1 week, pMSCs had formed at con-
tinuous monolayer on the seeded surface, at all cell densities.
Following 2 weeks, cells had penetrated more deeply into the
tissue. By weeks 3 and 4, pMSCs had re-cellularised the majority
of the scaffold.

Conclusion: This study demonstrated the ability of pMSCs to
recellularise acellular pericardium and provides a strong basis for
future tissue engineering strategies.

OPO08-LONG-TERM GROWTH AND FUNCTIONALITY OF
TISSUE-ENGINEERED AUTOLOGOUS, LIVING VASCULAR
GRAFTS IN A LARGE ANIMAL MODEL: THE LAST STEP
TOWARDS HUMAN APPLICATION?

M.Y. Emmert, MD,'? B. Weber, MD," T. Frauenfelder, MD,* V. Falk,
MD,? G. Zund, MD," S.P. Hoerstrup, MD, PhD'-?

"Regenerative Medicine Program, Department of Surgical Research,
University of Zurich, Zurich, Switzerland; *Clinic for Cardiovascular
Surgery, University Hospital Zurich, Zurich, Switzerland; *Department
of Radiology, University Hospital Zurich, Zurich, Switzerland

Purpose: Living autologous vascular grafts with the capacity
for regeneration and growth may overcome the limitations of
contemporary artificial prostheses. Particularly in congenital car-
diovascular surgery, there is an unmet medical need for growing
replacement materials. We investigate long-term functionality,
growth capacity and safety of tissue-engineered living pulmo-
nary-arteries in a growing lamb-model.

Methods: Vascular-cells were sequentially seeded on biode-
gradable scaffolds (diameter 18+1mm) and were grown in-vitro
for 21days using biomimetic-conditions. The fabricated tissue-
engineered vascular grafts (TEVGs) were surgically implanted
as main pulmonary-artery (PA) replacements in lambs (n=15;
28.415.6kg) using cardiopulmonary-bypass and followed up for
220weeks. During this period, the animals more than doubled
their body-weight (60.1+9.7kg).

Results: All implantation procedures were performed
uneventfully.  Trans-oesophageal  echocardiography at
20/50/80/100 and 220weeks displayed excellent functional-
ity and computed tomography-angiography did not detect
any signs of degeneration such as calcification, thrombus-for-
mation, stenosis, aneurysm or suture-dehiscence. In regard to
wall-tension, shear-stress and flow-velocity, 3D-CT Reconstruc-
tion analysis demonstrated sufficient and stable results over the
whole follow-up period. Functional growth was confirmed by
help of CT volume-measurements which displayed a significant
volume increase of the TEVG from an initial volume of 6.4ccm
early after implantation up to 13.2ccm after 220weeks. His-
tology showed tissue-formation reminiscent of native PA. Bio-
chemical analysis revealed cellularity and proteoglycans and
increased collagen-contents in all TEVGs, analogous to those
of native vessels.

Conclusions: Our results provide systematic evidence of
growth, functionality and safety of TEVG in a full growth animal-
model over a long-term period. These findings provide the experi-
mental basis to enter into future clinical-trials.
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Figure 1: 3D-CT Reconstruction analysis

3D-CT Reconstruction analysis displays systolic wall-pressure
(Pa) (A), wall shear-stress (Pa) (B) and velocity-coded stream-
lines (m/s) (C) in the pulmonary-trunc. The flow-pattern is
smooth and the wall stress remains low during systoly. The low
shear-stress and the absence of turbulences indicate that no
significant wall-irregularities, as e.g. atherosclerosis or scars, are
present.
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OPO09-DEEP HYPOTHERMIC CIRCULATORY ARREST IN
NEONATES AND ITS EFFECTS ON RENAL MORPHOLOGY
T. Tirilomis, T. Tempes, M. Friedrich, A.-F. Popov, F.A. Schoendube
Department for Thoracic, Cardiac, and Vascular Surgery, University
of Goettingen, Germany

Introduction: Renal failure after open-heart surgery is even in
the neonatal age a serious complication with high morbidity and
mortality. The aim of the study was to identify the effects of deep
hypothermic circulatory arrest (DHCA) on renal morphology in a
neonatal animal model.

Methods: The kidneys of newborn piglets were examinated
after deep hypothermic circulatory arrest (DHCA; n=5) and
compared with the morphology of normal neonatal kidneys
(control; n=4) regarding tubular dilatation, vacuole forma-
tion, leucocytic infiltration, epithelial destruction, and intersti-
tial edema. The severity of the tissue damage was scored by
a 4-grade system (from 0 for normal morphology, up to 3 for
severe damage).

Results: The score of injury of the renal tissue was regarding
tubular dilatation and vacuole formation after DHCA statistically
significant higher if compared to the normal neonatal renal tissue
(DHCA vs. control 1.2 + 0.6 vs. 0.4 £ 0.2 (p<0.05) and 1.4 +
0.6 vs. 0.5 £ 0.1 (p<0.05), respectivelly). The differences regard-
ing leucocytic infiltration, epithelial destruction, and interstitial
edema were without statistical significance.

Conclusions: In comparison to the normal neonatal kidney
tissue significant alterations of the morphology were found after
DHCA.

Thoracic Surgery

OP10-CORONARY ENDARTERECTOMY OF THE LEFT
ANTERIOR DESCENDING ARTERY: AN INCREASING
REQUIREMENT FOR COMPLETE REVASCULARIZATION OF
DIFFUSE CORONARY DISEASE

G. Samanidis, K. Perreas, P. Kalogris, S. Dimitriou, Gr. Amanatidis, M.
Khoury, A.S. Michalis

2nd Department of Adult Cardiac Surgery, Onassis Cardiac Surgery
Center, Athens, Greece

Background-Methods: Patients presenting for coronary artery
bypass grafting with diffuse disease are a growing occurrence.
Complete revascularization of a severely atheromatic left anterior
descending artery requires endarterectomy concomitant to the
extended arteriotomy and anastomosis of the LITA. We present
our experience with this procedure in 86 consecutive patients.

Patients-Methods: Between 2005 and 2010 86 consecutive
patients underwent CABG with extended arteriotomy and endart-
ectomy of the LAD. All of these cases were performed with the use
of standard cardiopulmonary bypass, moderate hypothermia and
cold blood antegrade and retrograde cardioplegia with hotshot.
All patients received aspirin as well as asenokoumarol for the first
3 postoperative months. They were all followed-up with regular

5th International Meeting of The Onassis Cardiac Surgery Center

outpatients visits as well as echo and scintigraphy and if indicated
coronary angiogram.

Results: Mean patient age 65,48(40-82) years, male/female
ratio 6,81. Comorbidities: DM 28/86 (35,55%) [type I (n=3), type
II (n=25)]. Extended anstomosis of LITA to LAD in n=84 and with
vein patch for LAD reconstruction in n= 2. Mean graft number
2,46 (1-4) [x1(n=8), x2 (n=39), x3 (n=36) ko x4 (n=3)]. In 19/86
(22,09%) fRITA was also anstomosed to the left coronary system.
Mean CPB time 120,03(46-347)min. Mean CxC time 96,31(35-
171)min. IABP was utilized in 6 patients (pre-op n=2 and post-op
n=4). Immediate post-op complications: AF 30/86 (4,88%), VF
2/86 (2,32%), PPM 1/86 (1,16%), paralytic ileus 1/86 (1,16%),
small bowel ischaemia requiring surgery 1/86(1,16%), CVA 1/86
(1,16%) and STEMI 2/86 (2,32%). Mean post-operative stay in
ICU 2,04 (1-7) days and total hospital stay 8,88 (5-69) days. 30
day mortality 1,16%. There were no deaths at mean f-u of 2,3
years (0.5 - 5).

Conclusion: Endarterectomy and reconstruction of the LAD
with extended anastomosis of the LITA is a low-complication tech-
nique. It offers a safe alternative to conventional bypass surgery
achieving more complete revascularization in diffuse atheroma-
tous coronary disease.

OP11-INTRAOPERATIVE RADIOFREQUENCY THERMAL
ABLATION IN MINIMAL INVASIVE THORACIC SURGERY: 4
CASES REPORTS

D. Antypas MD, PhD," G. Antypas MD, PhD?

'2nd Department of Thoracic Surgery, Athens General Hospital of
Thoracic Diseases “SOTIRIA”, Athens and National and “Kapodis-
triako” University of Athens, School of Medicine, “LAIKO” Hospital,
Master Program of Minimal Invasive Surgery, Robotic Surgery and
Telesurgery; ?Head of the 2nd Department of Thoracic Surgery,
Athens General Hospital of Thoracic Diseases “SOTIRIA”

Objective: Radiofrequency ablation applies thermal energy
with a catheter delivery system, resulting in coagulation necro-
sis. Percutaneous Radiofrequency thermal ablation is frequently
used for primary and secondary malignant lung tumors, but few
reports exist regarding its intraoperative use for lung tumors. We
report our experience with intraoperative radiofrequency ablation
for the treatment of pulmonary malignant tumors.

The objectives of this study were to determine perioperative
morbidity, mortality, early outcomes and feasibility of RFA for
malignant pulmonary tumors in patients not considered candi-
dates for conventional thoracic surgery. Specific end points were
description why we used the intraoperative method in every case,
frequency of complications, technical details of the protocols,
tumor response after RFA treatment, and overall survival.

Methods: We evaluated the results of intraoperative radiofre-
quency ablation in minimal invasive thoracic techniques (VATS
and mini thoracotomy) for 4 patients with primary and second-
ary lung cancer not considered surgical candidates. Indications
for radiofrequency ablation were pulmonary malignant tumors
in patients with medical comorbidities, prohibitive pulmonary
reserve, or refusal of conventional thoracic surgery.

Results: Thoracic surgeons performed radiofrequency ablation
by mini thoracotomy (3) and VATS in (n=1) patients (3 male and
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1female) under general anesthesia in the operating room. Age was
range from 40 to 77 years, hospital length of stay was range from
5 to 20 days. Procedure-related morbidity, mortality was 0%, No
intraoperative or perioperative related to technique complications
were noted. No immediate or delayed hemorrhage or hemoptysis
has been noted. Local recurrence rate documented in % patients,
overall survival range from 19 days to 4 years, quality of life was
improved ¥ patients, new disease recurrence was documented
in 1 patient in pulmonary site and in 2 patients in extrapulmo-
nary sites. Death with progressive metastatic disease occurred in
2/4 patients during follow-up. 3/4 patients were treated preop-
eratively with chemotherapy and1/4 with radiotherapy and 2/4
were treated in the past with surgical removal part of the lung
parenchyma.

Conclusion: This pilot study demonstrates the feasibility of
intraoperative radiofrequency ablation for peripheral and central
lung tumors. It is a safe intraoperative technique with minimal
perioperative complications. Central tumors responded poorly
compare to peripheral ones. Additional trials are needed to deter-
mine safety and efficacy.

OP12-CONTINUOUS NERVE BLOCK AND SURGICAL -
SITE PAIN RELIEF IN OPEN THORACOTOMY

G. Athanassiadis,” V. Andronadi® L.Rizzotti*> S.Belkaki,*> Ch.
Pavlidou,? S. Zogana,® G. Zervopoulos,® L. Zoganas’

"Thoracic Surgery Department, Red Cross Hospital, Athens; 2Derma-
tology Department, Democretus University, Thrace; >Department
of Medicine, Aristotelion University, Thessalonika; *Anesthesiology
Department, Sotiria Hospital, Athens; Anesthesiology Department,
Red Cross Hospital, Athens

Objective: These are a variety of drugs used to treat postop-
erative pain. These are commonly narcotics and local anesthet-
ics. Our purpose is to analyse the results of the continuous nerve
block and surgical — site pain relief in open thoracotomy, against
narcotics, local anesthetics and non-drug alternatives.

Material-Method: From January 2005 until March 2010 we
treated 1350 patients that underwent an open thoracotomy
with the following methods: 450 (n= 33,33%) with pain relief
medicines (narcotics). 300 (n= 22,22%) with local anesthetics.
450 (n=33,33%) with continuous nerve block and surgical - site
pain relief. 150 (n=11,115) of them were treated with non -
drug alternative (cold - therapy, massage, tens, and relaxation
techniques).

Results:

e In the treatment of severe pain, narcotics may be the most
appropriate source of relief.

e Narcotics enter the bloodstream and can have a variety of
negative side effects (difficulty in breathing = 30%, physical
and mental dependency =15%, blood disorders =8%, slug-
gishness=9%, etc.)

e The benefits by using local anesthetics (regional or local anes-
thesia), is that the sort —term numbing of the surgical area
may allow your surgeon to operate without giving general
anesthesia and they also have less side- effects.

* The benefits by using continuous nerve block and surgical
site pain relief include: a) direct pain relief without the side

effects of narcotics. b) constant pain relief reduces intense
pain spikes. c) quicker return to moving around, walking and
normal activities. d) earlier hospital release.

e The non - drug pain relief methods weren’t so efficient for
our patients and we finally compinate them with drugs.

Conclusions:

e  The continuous surgical —site pain relief, in our study demon-
strated better method than the others.

*  The system only supplies (adjunctive) pain relief and may not
be 100% effective when used alone.

OP13-SURGICAL TREATMENT OF METASTASES OF
MALIGNANT MELANOMAS IN THE LUNG

G. Athanasiadis,” Ch. Pavlidou,? V. Andronadi?® S. Zogana,® P.
Nassopoulou,® S. Belkaki,** G. Roussakis,® L. Zoganas'

"Thoracic Surgery Clinic, “Red Cross” Hospital, ?Dermatology Clinic,
Thrace Demokritian University; 3Anesthesiology Department, “Sotiria”
Hospital; *Department of Medicine, Thessalonica Aristotelion Univer-
sity; SDepartment of Anesthesiology, Red Cross Hospital

Goal: To analyse the results from the surgical treatment of
malignant melanomas in the lung.

Material - Method: From January 2005 until January 2010,
we treated in our clinic 9 patients with metastases of malignant
melanoma in the lung (7 with metastases in the lung and 2 in
the bronchus). Metastases in the lung are mostly parenchymal
and the patient’s progress depends on their number and on
whether they can be resected. The endobronchial metastases are
far rarer.

Results:

e There were no perioperative or postoperative complications.

* In the case of the melanoma developed in the bronchus, the
diagnosis was based on the histological picture.

e Postoperatively, all patients are followed-up in an oncology
center, and two of them receive adjuvant treatment.

Conclusions:

e The metastases of malignant melanomas in the lung are
mostly related to the parenchyma; the endobronchial cases
are far rarer.

e The investigation must always follow the direction of the
metastatic disease, especially in case of the unpredictable
and most aggressive progress of the malignant melanoma.

OP14-THE PERIOPERATIVE CLINICAL PROGNOSTIC
VALUE OF NT-PRO BNP IN MITRAL VALVE SURGERY. A
SINGLE CENTER PROSPECTIVE STUDY

A. Athanasiou, K. Perreas, E. Kampitakis, A. Michalis

Second Heart Surgical Department, Onassis Cardiac Surgery Center

Background: Plasma Natriuretic Peptides (NPs) have been
demonstrated to assist the diagnosis and prognosis of patients
with heart failure. The present study sought to determine the
clinical prognostic value of amino-terminal pro-BNP (NT-Pro BNP)
in patients undergoing Mitral Valve (MV) surgery.

Patients and Methods: Preoperative and postoperative values
of NT-Pro BNP (day1-7) were measured in a cohort of 75 patients
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who underwent MV surgery. 30-day mortality and prosthetic MV
paravalvular leakage were determined as non-optimal clinical out-
come (NOCO). General Linear Models (GLMs) and Receiver Oper-
ating Characteristic (ROC) Curve Analyses were implemented in
the statistical section.

Results: Preoperative InNT-pro BNP multivariate ANOVA
revealed adjusted left atrium (LAi) diameter (p<0.001) for
Mitral Stenosis (MS), Atrial Fibrillation (AF) (p=0.006) and
adjusted Left Ventricle End Diastolic Diameter (LVEDDi)
(p<0.001) for Mitral Regurgitation (MR), AF (p=0.005) for
Mixed MV Disesase (MMVD), and New York Heart Associa-
tion (NYHA) class (p=0.001) for the entire cohort of patients
(ECOP) as significant preoperative factors respectively. Mean
postoperative NT-proBNP value, adjusted for the baseline
NT-pro BNP effect (p<0.001), was dependent on the ischae-
mic cross clamp time (p<0.001) and the duration of cardio-
pulmonary bypass (p<0.001). Logistic regression analysis of
the NOCO identified the mean postoperative INNT-Pro BNP
as a significant predictor of the outcome (OR=5.19, p=0.031).
Mean postoperative NT-Pro BNP ROC curve analysis of the
NOCO showed an area under curve (AUC) 76%, p<0.017
(optimal cut-off point 2222 pg/ml, sensitivity=1.0, specific-
ity=0.50) for the ECOP, while the MR group had an AUC 88%,
p=0.031 (optimal cut-off point 3477 pg/ml, sensitivity=1.00,
specificity=0.75).

Conclusion: The postoperative measurement of NT-Pro BNP
can be a useful biomarker of the perioperative clinical outcome
after MV surgery.

OP15-INCIDENCE AND RISK FACTORS FOR STERNAL
WOUND INFECTIONS IN CORONARY BYPASS SURGERY

A. Athanasiou, M. Arbeus, E. Kampitakis, D. Souza, 0. Friberg
Department of Cardiothoracic Surgery and Anesthesiology, Orebro
University Hospital, Sweden

Background: Sternal wound infection (SWI) is a well known
and among the most severe complication after cardiac surgery.
This study aimed at determining the prevalence and predictors of
SWI after CABG surgery.

Methods: 739 patients undergoing CABG in our center (641
CABG only and 98 CABG in combination with other, mainly valve,
surgery) were prospectively included and followed-up two months
postoperatively. SWI was defined according the CDC system. Risk
factors for SWI were analyzed with logistic regression analysis.

Results: The overall incidence of any SWI was 7.6% (56
patients). Multivariable analysis identified the following signifi-
cant independent risk factors: length of postoperative stay in
days (OR=1.14, p<0.001), increased BMI in kg/m2 (OR=1.10,
p=0.005), duration of operation in minutes (OR=1.005 p=0.009),
diabetes mellitus (OR=1.94, p=0.030), and increased age in years
(OR=0.97 p=0.046).

Conclusion: Although often underestimated, the incidence of
SWI after CABG surgery remains high. Its’ impact in terms of clini-
cal and financial outcomes is substantial and therefore identifying
the risk factors account for SWI could be of great clinical value.
Patients with high SWI risk should alert the physicians for extra
prophylactic measures.
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Platelets — Minimally Invasive
Techniques

OP16-SALVAGE USE OF ACTIVATED RECOMBINANT
FACTOR VII IN THE MANAGEMENT OF POST CPB BLEED-
ING -A COMPREHENSIVE CASE SERIES OF TEN PATIENTS
FROM A REGIONAL CENTER

A. Barua, B. Barua, B.C. Ramesh, H. El-Shafei

Queen Elizabeth Hospital, Birmingham, Machley Lane, Birmingham,
B15 2jn, GB

Background: Refractory post CPB bleeding continues to cause
concern for cardiac surgeons and intensivists. Massive post opera-
tive haemorrhage following CPB is multifactorial and not fully
understood and is also associated with increased mortality and
morbidity. Activated recombinant factor VII has emerged as pos-
sible salvage medication in refractory post cardiac surgical bleed-
ing. This observational study sought to identify the pattern of use
of rFVlla in cardiac surgery, its effectiveness and risk.

Methods: Study involved retrospective case review of ten patients
from medical records undergoing variety of cardiac surgery proce-
dures and who developed life threatening bleeding during surgery or
after surgery despite conventional medical therapy including transfu-
sion of blood and blood products and received rFVlla at a regional
Center from August 2007 to April 2009.

Results: All ten patients received two consecutive doses of rFVila
(average dose 10mg) at one hour interval. Seven (70%) patients reex-
plored for excessive mediastinal bleeding before receiving rFVila. No
surgical bleeding points noted in these patients. Two patients (20%)
died in ITU from problems not related to bleeding and thromboem-
bolism. Survivors discharged home successfully. There was significant
decrease in bleeding following administration of rFVlla. Blood loss
6 hours prior to treatment with rfFVlla was 1758.89+170.93mls and
blood loss 6 hours post treatment was 325.56+£50.47mls (p value
<0.05). Blood and blood products used 6 hours pre and post admin-
istration of rFVIla were15.0£0.7U and 3.8+0.5U respectively (p value
<0.05). No adverse reactions or complications noted related to rFVlla.

Conclusion: In our limited study, use of rFVlla in refractory post
surgical bleeding was significantly reduced blood loss, and use of
blood and blood products. We conclude that rFVila can be used
satisfactorily and safely as a rescue therapy in the management of
post cardiac surgical bleeding.

OP17-MINIMALLY INVASIVE TRANSAPICAL AORTIC
VALVE IMPLANTATION: THE INITIAL 20 PATIENTS

T.G. Kelpis, N. Mezilis, N.E. Nikoloudakis, V. Ninios, V.A.
Economopoulos, N. Tsotsolis, D. Deliaslani, A.A. Pitsis

Thessaloniki Heart Institute, St. Luke’s Hospital, Thessaloniki, Greece

Introduction: The aim of the study is to evaluate the initial
results of minimally invasive transapical aortic valve implantation
(TA-AVI) in high surgical risk patients suffering of severe symptom-
atic aortic valve stenosis.
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Methods: Since June 2008, 20 patients (45% female, mean age
77.5515.96 years) underwent TA-AVI with the Edwards Sapien prosthe-
sis using fluoroscopic and echocardiographic visualization. Logistic Euro-
SCORE and STS score for mortality was 28.1+10.34% and 17.5+9.19%,
respectively. Previous cardiac surgery consisted in: CABG in five, aortic
valve surgery in three and mitral valve surgery in one patient.

Results: All valves were implanted successfully with good
hemodynamic function. There was no prosthesis migration or
coronary artery obstruction observed. No patient required con-
version to median sternotomy or cardiopulmonary bypass. One
patient experienced transient ischemic attack in the immediate
postoperative period. Echocardiography revealed trivial to mild
paravalvular incompetence in 4 patients. No patient developed
complete heart block. Thirty-day mortality was zero. At a mean
follow-up period of 10.76+7.9 months, seventeen patients (85%)
were alive. Patients improved in NYHA class, from 3.65+0.49 pre-
operatively to 1.65+0.49 postoperatively.

Conclusions: Minimally invasive TA-AVI can be performed safely
with excellent short and mid-term results in high risk patients.
The learning curve of the procedure did not cause of any adverse
outcomes. Transapical aortic valve in a surgically implanted valve
(TA-VinSIV) implantation constitutes a feasible and effective
technique.

OP18-MINIMALLY INVASIVE VALVE SURGERY
A. Panos, F. Milas, S. Vlad
3rd Clinic for Cardiac Surgery, Hygeia Hospital

Background: Heart valve surgery is commonly performed
through a full midline sternotomy. Despite the generally good
healing of this incision it remains one of the biggest preoperative
concerns for the patient and it often delays his full recovery. Small
thoracotomies may completely replace the sternotomy with good
surgical results and smaller trauma. We describe our first results
with this technique.

Methods: Between December 2007 and September 2009, 136
patients were operated through right anterolateral mini-thoraco-
tomies of 4-5 cm. Indications for surgery were mitral valve repair
(n=60), mitral valve replacement (n=10), aortic valve replace-
ment (n=56), tricuspid valve repair (n=5) and atrial septal defect
closure (n=5). Mean age was 62+18 years, LVEF of 60+8% and
mean NYHA class Il (87.5%). For 15.6% of the patients was a
redo surgery.

Results: Mean clamping time was of 86+28min and cardio-
pulmonary bypass time of 123+30 min. No paravalvular leakage
(valve replacement) and very low incidence of residual leakage
(valve repair) were discovered postoperatively. The 30 day mor-
tality was of 2.7% and the postoperative bleeding rate of 6.2%.
The mean blood transfusion quantity was of 1.7 erythrocytary
concentrate per patient. The mean ICU time was of 1.2+1.1
days.

Conclusion: This minimally invasive technique for valve surgery
is feasible in the every day use without a higher risk for the patient
and for the same good surgical results as the one with the full
sternotomy. The transfusion rate is smaller and the psychological
and cosmetic result superior. However it requires a stiff learning
curve and though a special training.

Interventional Cardiology -
Heart Failure

OP19-DETRIMENTAL EFFECT OF INTRAORTIC BALLOON
PUMPING ON LEFT VENTRICULAR TORSIONAL MECHAN-
ICS IN INTACT AND INFRACTED MYOCARDIUM. EXPERI-
MENTAL STUDY

I. Skaltsiotis, A. Kaladaridou, D. Bramos, G. Kottis, A. Antoniou, .
Agrios, D. Takos, N. Vasiladiotis, C. Pamboucas, ST. Toumanidis
Department of Clinical Therapeutics, Medical School, University of
Athens, “Alexandra” Hospital, Athens, Greece

Introduction: The role of torsion on left ventricular (LV) con-
tractility is considered pivotal. The aim of this study was to evalu-
ate the effect of intaortic balloon pumping (IABP) on LV torsion
in intact myocardium and after an experimental acute anterior
myocardial infarction (AMI).

Methods: In 9 healthy pigs LV torsion was calculated by mea-
suring LV basal and apical rotation from basal and apical short-axis
epicardial planes with speckle tracking technique using EchoPAC
platform. LV torsion was compared between baseline and during
IABP in intact myocardium and 2 hours post LAD ligation.

Results: At baseline, ejection fraction was (54+£7%) which
reduced significantly after IABP (ejection fraction: 43+7%,
p=0.001), torsion did not change significantly. LV torsion and ejec-
tion fraction 2 hours after acute AMI did not reduce significantly.

Conclusions: IABP exerts adverse effect on LV contractility in
intact myocardium but not on torsional deformation in intact and
infracted myocardium.

OP20-COMBINED AEROBIC/RESISTANCE/INSPIRATORY
MUSCLE TRAINING IN PATIENTS WITH CHRONIC HEART
FAILURE. THE IDEAL EXERCISE PROGRAM FOR CHF?

I.D. Laoutaris, A. Manginas, S. Adamopoulos, M.S. Kallistratos,
D.V. Cokkinos, G. Pavlides, A Dritsas

Onassis Cardiac Surgery Center, Athens, Greece

Introduction: Aerobic training (AT) improves functional capac-
ity in chronic heart failure (CHF) patients Resistance training (RT)
may offer an additive benefit while high-intensity inspiratory
muscle training (IMT) improves dyspnea and exercise capacity.
We investigated the benefits of a combined Aerobic/Resistance/
Inspiratory (ARIS) training program in CHF.

Methods: Fifteen patients, age 51+7 yrs and Left Ventricular
Ejection Fraction 28+8% were assigned in 3 groups of 5, exercis-
ing 3/week for 12 weeks: (i) ARIS group: 30 min AT using a bike
at 70-80% of maximal heart rate (HR)/15 min RT of the quad-
riceps at 50% of 1 repetition maximum combined with upper
body exercises using light weights/20 min IMT at 60% of sus-
tained maximal inspiratory pressure (SPimax), (ii) AT group: bike
exercise for 45 min at 70-80% of maximal HR and (iii) a no train-
ing (NT) group. Patients underwent cardiopulmonary exercise
testing, quadriceps strength measurement with dynamometer,
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inspiratory muscle strength (Pimax) and endurance (SPimax) by
an electronic manometer connected to computer software and
quality of life (QOL) using the Minnesota questionnaire.

Results: ARIS group improved peakVO2 (26.2+2.4 vs. 22.2+3.2
ml/kg/min, p<0.05), anaerobic threshold (21.5+4.2 vs.17.9+3.4 ml/
kg/min p<0.05), quadriceps strength (0.54+0.1 vs. 0.35+0.1 Nwm/
kg, p<0.05), Pimax (114+22 vs.74+17 cmH20, p<0.05), SPimax
(5924179 vs. 351£112 cmH20/s/103, p<0.05) and QOL (305 vs.
3615, p<0.05). AT group tended to improve peakVO2 (23.144.6 vs.
20.6+4 ml/kg/min, p=ns) while NT group did not improve.

Conclusion: Combined Aerobic/Resistance/Inspiratory training
improved lower limb muscle strength, inspiratory indices, exer-
cise tolerance and quality of life and may offer maximal exercise
benefits in CHF.

OP21-COMPARISON OF ELECTROCARDIOGRAPHIC TO
ECHOCARDIOGRAPHIC GUIDED PROGRAMMING OF CAR-
DIAC RESYNCHRONIZATION THERAPY

A. Kostopoulou, S. Kyrzopoulos, D. Tsiapras, E. Stamatopoulos, I.
Sklavainas, G. Katsa, E. Livanis, V. Voudris

2nd Cardiology Division, Onassis Cardiac Surgery Center, Athens,
Greece

Introduction: The aim of our study was to investigate the rela-
tion between cardiac resynchronization device (CRT) settings opti-
mization guided by echocardiography and by QRS interval width.

Methods: Twenty consecutive patients (pts) mean aged 64+12
years with heart failure, ischemic or dilated, who underwent an
implantation of a CRT device were enrolled. The AV interval was
optimized by measuring aortic velocity time integral (VTI) at dif-
ferent AV delay intervals (110, 130 and 150 msec) using continu-
ous-wave Doppler. At the optimal AV delay, interventricular delay
(VV) optimization was performed by measuring the aortic VTl at 7
different settings: simultaneous right and left ventricle output, left
and right ventricle pre-excitation. The ECG-optimized VV interval
was defined according to the narrowest achievable QRS interval.

Results: In 15 pts (75%) echocardiography optimization led to
changes in either AV or VV delay (4 only AV, only VV in 8, both in
3). The echocardiographic-optimized VV interval was LV +40 ms in
6 pts, LV +20 ms in 10 pts, simultaneous in 4 pts. LV delay increased
in 7 pts (range of changes 10msec to 40msec) and decreased in 4
(20 to 40 msec). AV delay changes were applied in 7 pts. Echocardio-
graphic optimization significantly improved diastolic filling and car-
diac output (p<0.05) compared to ECG programming. Concordance
was not found between echocardiographic and ECG-programming.

Conclusion: Echocardiography and ECG- based CRT program-
ming do not seem to be in concordance. Echocardiography helps
optimize the diastolic and systolic settings resulting in acute car-
diac output improvement.

OP22-ONE-YEAR PROGNOSIS IN PATIENTS WITH MARK-
EDLY REDUCED LEFT VENTRICULAR FUNCTION: ASSOCIA-
TION WITH RESULTS OF ENDOMYOCARDIAL BIOPSY

A. Gkouziouta, S. Adamopoulos, G. Karavolias, D. Tsiapras, N.
Kelekis, D. Degiannis, L. Kaklamanis, G. Saroglou, V. Voudris
Onassis Cardiac Surgery Center, Athens, Greece

5th International Meeting of The Onassis Cardiac Surgery Center

Introduction: Some patients (pts) with dilated cardiomyo-
pathy (DCM) has viral persistence and/or inflammation in their
endomyocardial biopsy (EMB) specimens. EMB is still not routinely
used in the evaluation of heart failure pts.Aim of our study was to
examine the proportion of viral persistence and/or inflammation
and 1 year prognosis in all pts admitted for evaluation of NICHF
by analysing EMB specimens in our department.

Methods: 85 patients with clinically suggested DCM under-
went coronary angiography and right ventricular EMB. EMB
specimens underwent immunohistological assessment.PCR was
performed to detect the genomic sequences of various viruses
and othe pathogens.All pts had markedly reduced LVEF(25+7%),
increased NT-proBNP values and symptoms of heart failure .

Results:In41 ptsviralgenomewasdetected asfollows:Chlamydia
Trachomatis (n=25),Chlamydia psittaci (n=1), HSV-6 (n=1), Cox-
sackie B3 (n=2) and CMV (n=1).Coinfections with Chlamydia tra-
chomatis and either HSV-1/HSV-2 or HSV-6 were present in 10
biopsy specimens while coinfection with ParvoB-19 and HSV-1/
HSV-2 in 1 biopsy specimen. Inflammation (>14 lymphocytes or
macrophages/mm?2, WHF criteria) was observed in 19 pts. Patients
were divided into 4 groups: group 1 consisted of pts without any
inflammation or virus detection (n=30), group 2 of pts with auto-
reactive myocarditis (virus-negative, but inflamed myocardium)
(n=13), group 3 of virus-positive pts without inflammation (n=29)
and pts with virus-positive inflammed myocardium formed group
4 (n=12). All major cardiovascular events [MACE; cardiovascular
death (n=3),assist device implantation (n=8), heart transplanta-
tion (n=2) and re-hospitalisation due to cardiac decompensation
(n=5)] during one year were recorded (n=18).When pts were
divided according to viral status, patients without virus detec-
tion tended to have fewer MACE compared to patients with virus
persistence.

Conclusion: Viral persistence in pts with NICHF was associated
with increased MACE. Data from endomyocardial biopsy in pts
with reduced left ventricular function is of prognostic relevance.

Diabetic Cardiovascular
Disease

OP23-LONG-TERM DUAL ANTIPLATELET TREATMENT IN
DIABETIC PATIENTS TREATED WITH SIROLIMUS-ELUTING
STENT IMPLANTATION

P. Karyofillis, C. Doulaptsis, S. Thomopoulou, D.V. Cokkinos, V. Voudris
2nd Cardiology Division, Onassis Cardiac Surgery Center, Athens, Greece

Introduction: We investigated the influence of long-term dual
antiplatelet treatment (APLT) on clinical outcome of patients (pts)
with diabetes mellitus (DM) and coronary artery disease, treated
with sirolimus-eluting stent (SES) implantation.

Methods: We assessed 267 consecutive DM pts (male 83%,
mean age 64+9 years) after SES implantation and dual APLT
treatment for 12 months. Long-term (5 years) clinical follow-up
(FU), obtained in 264/267 (99%) of them; 119 (45%) pts were
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on single APLT (SAPLT) and 145 (55%) on dual APLT (DAPLT).
Adverse events on clinical FU were considered death (D), myo-
cardial infarction (MI), cerebrovascular accident (CVA), and their
combination as hard end-point (HEDP).

Results: There was no difference in gender, age, risk factors
profile, history MI, previous CABG, unstable angina on presenta-
tion, extent and location of coronary artery disease, and systolic
left ventricular function, between the two groups. Clinical FU at
5 years showed total mortality 8.4% vs. 11.7%, cardiac D 3.4%
vs. 7.6%, MI 2.5% vs. 2.8%, CVA 2.5% vs. 3.4%, and HEDP 9.2%
vs. 15.9% between pts in SAPLT and DAPLT respectively (p:ns).
The incidence of late stent thrombosis (LST) was 1.7% in SAPLT
(mean time 34128 months) and 6.9% in DAPLT (mean time
331220 months), (p=0.07). Non-cardiac operation required 22%
of pts in SAPLT and 15% in DAPLT (p:ns); 85% in both groups
discontinued APLT before operation and there was one LST (in
DAPLT group).

Conclusion: Long-term DAPLT in DM pts treated with SES
implantation is not associated with better clinical outcome or
lower risk of LST.

OP24-POST-ISCHEMIC CARDIAC REMODELING IS ACCEL-
ERATED IN DIABETIC RATS: SIMILARITIES TO CLINICAL
AND TISSUE HYPOTHYROIDISM

Ch. Kalofoutis, G. Galanopoulos, A. Cokkinos, |. Mourouzis, |.
Singh, C. Pantos, D.V. Cokkinos

Department of Pharmacology, University of Athens, Onassis Cardiac
Surgery Center and Biomedical Research Foundation, Academy of
Athens, UCLAN, UK

Aim: This study investigated whether postischemic cardiac
remodeling (REM) is accelerated in diabetic (DM) rats with possible
involvement of thyroid hormones (TH) signaling in this response.
Changes in TH signaling occur during REM after acute myocardial
infarction (AMI) and contribute to cardiac dysfunction.

Methods: DM was induced in male Wistar rats by streptozoto-
cin injection (35mg/Kg i.p.) for 30 days. DM rats were subjected
to AMI by coronary artery ligation (DM-AMI, n=9), while con-
trol rats were either sham-operated (SHAM, n=10) or subjected
to AMI (AMI(1), n=10).. Another group of animals were made
hypothyroid by propyl-thiouracil administration for 3 weeks
and then subjected to AMI (HYPO-AMI, n=6) while untreated
rats subjected to AMI served as controls (AMI(2), n=6). Two
weeks after AMI, echocardiography analysis was performed in
all groups.

Results: Data are shown in the following table

LVEDD (mm) LVEDS (mm) EF%
SHAM 6.5 (0.1) 3.8 (0.2) 76 (2.6)

AMI(1) 7.7 (0.2)* 5.7 (0.2)* 52 (1.5)*
DM-AMI 8.5 (0.2)** 7.0 (0.3)** 39 (2.1)**

*p<0.05 vs SHAM, **p<0.05 vs SHAM and AMI(1).

No changes were found in circulating TH. In AMI(1),
TRal and TRPB1 expression was not different vs SHAM while
in DM-AMI, both TRo1 and TRB1 were decreased 1.7 and

1.9 fold respectively vs SHAM, p<0.05. In addition, EF% was
markedly reduced [24 (0.9) in HYPO-AMI vs 36.2 (1.0) in
AMI(2), p<0.05], while LVEDS was 8.3 (0.2) for HYPO-AMI
and 7.5(0.1) for AMI(2), p<0.05. LVEDD equally increased in
the 2 groups.

Conclusion: REM is accelerated both in hypothyroid and dia-
betic hearts. Tissue hypothyroidism which occurs in DM after AMI
may account for this response

Coronary Artery Disease -
Congenital Heart Disease

OP25-EARLY AND LATE OUTCOME AFTER AORTIC VALVE
REPLACEMENT IN PATIENTS WITH PREVIOUS CORONARY
ARTERY BYPASS GRAFTING AND PATENT GRAFTS: RESULTS
IN 96 PATIENTS

D. Pousios, N. Nikolaidis, H.A. Vohra, C.W. Barlow, M.P. Haw, S.A.
Livesey, S.K. Ohri, G.M.T. Tsang

Southampton General Hospital, Tremona Road, Southampton, SO16
6YD, UK

Aim: We set out to study the early and late outcome in patients
undergoing aortic valve replacement (AVR) with previous coro-
nary artery bypass grafting (CABG) plus patent grafts.

Methods: Between January 2001 and October 2009, 96
patients (80 male) with previous CABG ( 79 patients) +con-
comitant surgery and patent grafts underwent AVR. The
median age of the patients was 75 years and the mean logistic
Euroscore was 25.56+1.77. Median time since previous opera-
tion was 9 years. The left internal mammary artery (LIMA) was
used in 68 patients (70.8%) and remained patent in 67 cases
(98.5%).

Results: In-hospital mortality was 8.3% (n=8) less than pre-
dicted by either mean EuroSCORE or mean logistic EuroSCORE.
Isolated AVR was performed in 59 patients (61.45%). LIMA was
dissected and isolated (clamped or blocked with balloon) in
58 patients. The median hospital stay was 16 days. Seventeen
patients (17.7%) had pulmonary complications, 12 patients
(13.6%) had deterioration of renal function. Seven patients
(7.3%) required permanent pacemaker and 13 patients (13.5%)
were re-explored for bleeding/tamponade. Six LIMAs were dam-
aged and required additional procedures. On multivariate analy-
sis, cardio-pulmonary bypass (p=0.03) and aortic cross-clamp
time (p=0.02) were identified as independent predictors of hos-
pital mortality. Actuarial survival at 1 year was 86.6+£0.04 % and
at 5 years was 72.7+£0.06 %.

Conclusions: In-hospital mortality of AVR following CABG
with patent grafts is significantly lower than predicted by logis-
tic Euroscore and can be performed with excellent early and late
outcome. Medium term mortality could well compare to results
achieved and published for catheter-based approaches. Open sur-
gery for redo aortic valve replacement should still be considered
the standard even in these high risk patients.
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OP26-SUPPORTING HEMODYNAMICS IN THE SETTING
OF ISCHEMIA AND REPERFUSION: T3 VS PHENYLEPHRINE
I. Mourouzis, T. Saranteas, A. Dimopoulos, A. Karydas, P. Perimenis,
C. Pantos, D. Cokkinos

Department of Pharmacology, University of Athens, Onassis Cardiac Sur-
gery Center and Biomedical Research Foundation, Academy of Athens

Adrenergic agonists are used to support hemodynamics in low
cardiac output syndromes. However, their use may be harmful in
acute coronary syndromes. T3 has long been realized to possess
inotropic action. We investigated the effects of T3 on reperfu-
sion injury in an experimental model of ischemia-reperfusion (I-R)
versus phenylephrine (PHE, an a.1-adrenergic agonist).

Methods: Rat hearts were perfused in a Langendorff prepara-
tion and subjected to 30 min of (I) and 60 min of (R). T3 (40ug/L)
was administered during R in T3-treated hearts, n=8, while
untreated hearts served as controls, CONT, n=10. PHE was admin-
istered during (R) at 1 uM or 50 uM, PHE(1), n=7 and PHE(50),
n=9 and compared to untreated normal hearts, NORM, n=10.
Contractility was assessed by left ventricular developed pres-
sure (LVDP in mmHg) and left ventricular end-diastolic pressure
(LVEDP in mmHg).

Results: Data are presented in the following table:

LVDP LVDP% LVEDP at (R)
CONT 19 (2.2) 38.9 (3.5)% 71.6 (5.4)
T3 17 (2.4) 58.7 (4.0)%* 55.0 (4.5) *
NORM 14 (3.3) 38.5 (4.1)% 64.5 (5.4)
PHE(1) 19 (3.9) 29.5 (3.5)%** 77.0 (4.5)
PHE(50) 122 (3.2) 51 (5.1)% 673 (4.7)

* p<0.05 vs CONT, ** p<0.05 vs PHE(50)

In T3-treated group, levels of phospho-p38 MAPK were reduced
1.5 fold (p<0.05 vs CONT). In PHE(1) hearts, phospho-p38 was
increased 1.8 and 1.9 fold vs NORM and PHE(50) hearts, respec-
tively, p<0.05. No changes were found in phospho-JNKs between
all groups.

Conclusion: T3 administration at (R), in contrast to PHE
improves postishemic recovery of function via suppression of p38
MAPK. T3 seems to combine an inotropic with anti-apoptotic
action.

OP27-THE EFFECT OF DRUG-ELUTING STENTS IN
ELDERLY (>70 YEARS) DIABETIC PATIENTS: COMPARISON
TO YOUNGER PATIENTS

P. Karyofillis, S. Thomopoulou, D.V. Cokkinos, V. Voudris

2nd Cardiology Division, Onassis Cardiac Surgery Center, Athens,
Greece

Introduction: The elderly (EL) constitute a rapidly expand-
ing part of our population and cardiovascular disease becomes
more prevalent with increasing age. In this prospective study, we
assessed the results after drug eluting stent (DES) implantation in
diabetic (D) EL, as compared to younger (YO) pts.

5th International Meeting of The Onassis Cardiac Surgery Center

Methods: A total of 610 consecutive pts that had been treated
with DES were classified in 2 groups according to age: 1) YO pts
(N=429, age <70 years); 2) EL pts (N=181, age >70 years). Clinical
outcome at follow-up (FU) (median 29 months) was obtained in
98% of pts. Adverse events at FU were considered death, myo-
cardial infarction (Ml), cerebrovascular accident (CVA), bypass
surgery (CABG), target (TLR) and non-target (non-TLR) lesion
revascularization.

Results: EL group had more women (30% vs. 16%, p=0.001),
a higher incidence of hypertensive (85% vs. 77%, p=0.03), with
previous CABG (25% vs. 14%, p=0.001), and ejection fraction
<40% (15% vs. 9%, p=0.05) compared to YO pts. The clinical
success rate was high (>99%) in both groups. At FU, a higher
rate of death (10.3% vs. 2.8%, p<0.001), CVA (4.6% vs. 0.7%,
p=0.003), and combined death/MI/CVA (15% vs. 6%, p<0.001)
was observed in EL pts; YO pts had a higher rate of non-TLR
(19% vs. 11%, p=0.02). Definite and probable stent thrombosis
was similar in both groups, but possible, was higher in EL pts
(p=0.02).

Conclusion: The long-term effectiveness of DES in EL D is lower
due to an increase risk for death or CVA, compared to YO pts.

OP28-DIASTOLIC DYSFUNCTION PRECEEDS WALL MOTION
ABNORMALITIES IN DOBUTAMINE STRESS ECHOCARDIO-
GRAPHIC STUDIES

S. Kyrzopoulos, D. Tsiapras, G. Domproglou, E. Avramidou, V.
Voudris

Onassis Cardiac Surgery Center, Athens, Greece

Introduction: Diastolic dysfunction is known to preceed sys-
tolic abormalities in the ischemic cascade. Aim of our study was to
evaluate if early diastolic indices deterioration can predict latent
wall motion abnormalities during dobutamine stress echocardio-
graphic studies.

Methods: One hundred forty-eight patients without previ-
ously known coronary artery disease underwent a transtho-
racic stress echocardiographic study with intravenous dobu-
tamine infusion at 5, 10, 20, 30, 40 pg/kg/min. If 85% of
the maximal predicted heart rate was not achieved 1 mg of
atropine was administered. Wall motion score index (WMSI)
(1=normokinesia, 2=hypokinesia, 3=akinesia, 4=dyskinesia)
was calculated following the 16-segment model at base-
line, low dose (10 pg/kg/min) and peak dose dobutamine.
E/e’septal, E/e’lateral and E/e’'median (E/e’septal+e’lateral/2)
were measured at the same stages. Ischemic response was
considered an increase in WMSI of at least 3 implicating at
least 3 myocardial segments.

Results: Ischemic response was present in 65 patients (44%).

E/e‘'median >12 at low dose dobutamine could predict the
ischemic response in peak dose dobutamine with a sensitivity of
82.5% (53/65), a specificity of 87.9% (73/83), positive predictive
value of 69.3% and a negative predictive value of 84.8%.

Conclusion: Diastolic dysfunction seems to preceed wall
motion abnormalities during dobutamine stress echocardiogra-
phy. Studying simple diastolic indices at low dose dobutamine
can predict an ischemic response with a relatively good diagnostic
accuracy.
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OP29-EXTERNAL SAPHENOUS VEIN SUPPORT PREVENTS
GRAFT OCCLUSION IN CABG SURGERY

T. Kofidis, MD, PhD," M.Y. Emmert, MD,"? C.S. Ong, MS,” D.H. Lee,
MD," P. Zilla, MD, PhD,? U. Klima, MD, PhD," C. Neng Lee, MD'
"Department of Cardiac, Thoracic and Vascular Surgery, National
University Hospital / National University of Singapore, Singapore;
2Department of Cardiac and Vascular Surgery, University Hospital
Zurich, Switzerland; 3Christian Barnard Department of Cardiotho-
racic Surgery, University of Cape Town, South Africa

Background: The most promising therapy for patients with
advanced ischemic-heart disease is coronary-artery bypass graft-
ing (CABG). The mainly used graft-materials are autologous
saphenous-veins. However, they are prone to occlude at high
rates, causing infarctions and the necessity for high-risk redo-
surgery. Recently, a Nitinol-based external vein support mesh
(eSVS™) was developed and tested in animals. It revealed superb
patency and long-term lack of intimal hyperplasia in supported
grafts. We report the first in-the-human implantations in patients
undergoing CABG.

Methods: In a prospective, randomized clinical multiCenter
trial, from 2008-2009 we have performed the first in-the-human
implantation in 20 patients with 3-vessel coronary-artery disease
after informed consent. Either the Right-Coronary (RCA)- or the
Circumflex-Artery (CX) were included as target-vessels in the ran-
domization process. One of these two vessels received an eSVS™,
the other one received a regular SVG only.

Results: The supported grafts displayed a superb surgical han-
dling and did not kink. Early-postoperative 64-slice CT-angiography
proved patency, while the endpoint is 9 month angiographic pat-
ency. So far, 6 patients underwent the one-year angiographic follow-
up and all eSVS™ supported grafts displayed patency whereas two
out of six regular SVGs were occluded.

Conclusion: The eSVS™ improves SVG patency by significant
downsizing of SVG and mimicking compliance of arterial conduits.
Its long term superb patency proven, this new device may have vast
prospects for patients destined for bypass-surgery. It could spare
them the arterial-harvest, reoccurrence of cardiac-events, as well as
redo-surgery. Further it would allow for complete revascularization
without compromise and with the quality of arterial-grafts.

OP30-IS EMERGENCY SURGICAL MYOCARDIAL REVAS-
CULARIZATION CONSIDERED SUFFICIENT FOR ACUTE
CORONARY INSUFFICIENCY

E. Papadakis, S. Fragoulis, L. Toufektzian, M. Vassili, F. Matsouka,
G. Palatianos

Onassis Cardiac Surgery Center, Third Cardiac Surgery Department,
Athens, Greece

Introduction: Emergency myocardial revascularization (EMR)
for acute coronary insufficiency (ACI) is associated with increased
morbidity and mortality. To evaluate the effectiveness of our sur-
gical protocol for EMR, we reviewed our 10-year experience with
coronary artery bypass operation.

Methods: From 1995 to 2005 4727 adult cardiac operations
were performed in our department. Of them 3340 were iso-
lated coronary revascularizations. EMR for ACI was performed in

34 patients (1.02%). Patients with clinical manifestation of ACI
were considered those with ECG changes and hemodynamic
instability.

Unstable angina was present in six patients. Seven patients
had an evolving myocardial infarction and two had infarct related
mechanical complications. ACl was diagnosed during angioplasty
in 17 patients and during routine catheterization in 2 patients.
Prompt EMR was performed upon presentation of ischemia and
unstable hemodynamic condition. Intraaortic balloon pump was
preoperatively placed in 31 patients and intaoperatively in 3.
Cardiopulmonary bypass (CPB) was used in 32 patients. Intraop-
erative myocardial protection protocol included cold (4°C) blood
cardioplegia retro and antegrade fashion. Leukocyte depleted
myocardial reperfusion protocol was used in all patients. Two
patients were operated on without CPB (OPCAB). Arterial grafts
were used in 17 patients (50%). Six patients were transferred in
the ICU with an open chest to control hemodynamic instability
and/or increased bleeding.

Results: Operative mortality was 1 patient (2.9%) who died
the 4th postoperative day of multiple organ failure and sepsis
after EMR without CPB. Overall ICU stay was 2.5-8.5 days. Major
postoperative complications were: low cardiac output syndrome
(n=12), acute renal failure requiring dialysis (n=6), peripheral vas-
cular ischemia (n=3), bleeding requiring exploration (n=6).

Conclusions: The prompt myocardial surgical revascularization
with integrated myocardial protection techniques is considered
efficient option with satisfactory results.

OP31-HYBRID PROCEDURES FOR CONGENITAL CARDIAC
LESIONS

F.A. Mitropoulos, C.A. Contrafouris, M. Milonakis, S. Rammos, P.
Azariades

Department of Paediatric and Congenital Cardiac Surgery, Onassis
Cardiac Surgery Center

Introduction: We herein present an alternative treatment in
7 patients with congenital heart disease employing the hybrid
approach. The goal is to provide optimal therapy by minimizing
the potentially harmful effects of methods that accompany con-
ventional surgical procedures.

Methods: From June 2006 to February 2010, 7 patients age 4
months to 56 years old with congenital heart disease underwent
hybrid procedures for complex cardiac lesions. Two patients
underwent beating heart closure of a muscular ventricular septal
defect (VSD) with an occluding device. Also a patient with supra-
aortic, main and branch pulmonary artery (PA) stenosis under-
went conventional surgical patch augmentation of the ascend-
ing aorta and the main pulmonary artery, while the branch PA
stenoses were treated by intraoperative stenting. Four patients
with tetralogy of Fallot (TOF) and branch PA stenosis underwent
conventional pulmonary valve replacement and patch augmen-
tation of the the main pulmonary artery, while the branch PA
stenoses were treated by intraoperative stenting.Of these one
had in addition intraoperative VSD closure with an occluding
device.

Results: There were no deaths. One patient had an open
chest closure the first postoperative day. Another developed
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postoperative pneumothorax. Median ICU and hospital stay
were 1 and 5 days respectively. At follow up of 2-48 (median
5) months, all patients remain well and free from further
interventions.

Conclusion: Patients with muscular VSD can currently be
treated with the hybrid approach. Residual VSD closure with
an occluding device in reoperations can significally reduce
the operative time. Intraoperative pulmonary artery stenting
in addition to conventional surgical repair can be performed
safely and may be complementary in patients with complex
lesions.

OP32-EFFECT OF REVASCULARIZATION OF SEVERELY
STENOTIC OR OCCLUDED LEFT ANTERIOR DESCENDING
ARTERY ON THE STABILITY OF THE OP-CABG FOR MULTI-
VESSEL CORONARY ARTERY DISEASE

C. Bassano, MD, P. Nardi, MD, K. Bellos, MD, A. Lio, MD, L.
Chiariello, MD

Cardiac Surgery Division, Tor Vergata University of Rome, Policlinico
Tor Vergata, Rome, Italy

5th International Meeting of The Onassis Cardiac Surgery Center

Objective: Aim of the study is to determine if revascularization
of severely stenotic or occluded (95 to 100%) left anterior descend-
ing artery (LAD) may confer higher haemodynamic stability during
off-pump coronary artery bypass grafting procedure (OP-CABG) of
multivessel coronary artery disease (M-CAD), compared to a less
important lesion (70 to 90%) of the LAD.

Methods: From January 2007 to January 2010, 107 patients
underwent OPCABG for M-CAD. Univariate and multivariable regres-
sion statistical models were computed to analyze the combined end-
point of death /perioperative myocardial infarction /conversion to
on-pump procedure /postoperative low output syndrome, and pro-
longed postoperative mechanical ventilation time (>12 hours).

Results: There were no operative deaths. Perioperative myocar-
dial infarction was 2.8% (3/107). Combined end-point was 18.7%
(20/107). Predictors of combined end-point were less important
stenotic lesion (70 to 90%) of the LAD (p=0.027, OR 14.0), mean
number of grafts per patient (3.0+0.8 vs 2.3+0.8, p=0.029, OR
3.1), lower value of left ventricular ejection fraction (0.48+0.13 vs
0.55£0.9, p=0.004, OR 1.1). Less important stenotic lesion of the
LAD predicted also a prolonged postoperative mechanical ventila-
tion time (p=0.043, OR 3.8).

8§71




‘The Heart Surgery Forum

Nursing Forum Oral Presentations -
New Trends in Cardiac Nursing

NFO1-CONFRONTATION INTERVENING OF DYSLIPIDEMY
N. Gondoras. P. Kontodima, D. Devekouzou, P. Litras, K. Sorontila, G.
Hatzigeorgiou, G. Kolovou

H LDL ablation/removal represent one very promissory method
who the last years make terrene therapeutic confrontation patients
ultracholesterol. The first meeting act out in the beginning to the
90 which and note some decrease to the LDL rate 50%.

Since plethora studies published until today, which appear
through importantly melioration dyslipidemic profile to the
patients as such and the superior clinic resultant with the action
of these method.

The method Dali consist in out body transmission of the blood
to the patient filter detainer LDL that contents specially glob-
ules polyacrylamide. The polyacrylic acid tie exclusively the LDL,
the Lp (a) fibrinogen. Afterward become transfer venous blood
from air detector and the end drainage system. All day along
duration session make continuous control and adjustment who
regard one course parameters which reference to have steady
hemodynamics state, absence allergic reaction etc. Occasionally
watch with the termination of the LDL removal one semilquid
filter bed in the surface of the filter, who is the portion of the
removal mass LDL.

With this technique apart the decrease LDL cholesterol has
report and one plethora another favorable actions, like reduction
the CRP, the chilomicro but in the long run has note wear light
melioration endothelial function epicardial vessels as upgrading
microcirculation coronary web.

As effect of the reported favorable results of the method for lipi-
demic profile of the patients are the reduction angina episodes,
the melioration the duration of the exercise, decrease the inter-
ventional methods confrontal coronary disease (pottery, bypass)
decrement the cardiac acid coronary episodes and the hearth
mortality.

The sessions LDL removal don’t fill in only act accompany
antilipidemic action (provided is tolerant).

The results who have performance of the mass patiens are spe-
cially invitingly for the continuation of them treatment and the
us results are comparable one to one abroad centers who the
methods practice.

NFO02-PERCUTANEOUS AORTIC VALVE REPLACEMENT IN
THE CATH LAB: WHERE DO PROGRESS AND EXPERIENCE
LEAD US AFTER 120 SUCCESSFUL TRANSPLANTS AT THE
ONASSIS CARDIAC SURGERY CENTER

S. Karagianidis, Sp. Linardos

Introduction: The percutaneous aortic valve replacement has
now become a solid reality for today’s cardiovascular laboratories.

The case selection, initially, concerns patients with aortic stenosis
and severe heart failure, who can not undergo surgery because of
the high peri-operative risk. In the Onassis Cardiac Surgery Center
(OCSC), more than one hundred twenty percutaneous aortic
valve replacement surgeries have been performed with high suc-
cess rates. It should also be noted that it is the only Center in
Greece and one of the few worldwide that applies both existing
models with their alternatives: transfemoral Core valve, Edwards,
subclavian and transapical.

Object: The valve application technique is a modern mir-
acle of mechanics and technology application to humans.
Besides the presentation of this application, object includes
showing the advantages of this technique over the tradi-
tional operative method, as well as a more general com-
parison. The unnecessity of general anesthesia in many of
these cases, as well as the reduced operating time are some
of the features that make this new technique a serious alter-
native in the treatment of aortic valve disease. The nurse’s
participation is also determinative while assuming a new
role in these operations. A complex role in a new spectrum
of action. It is important that this new role is described and
entrenched.

Conclusions: The first very encouraging results of the trans-
femoral aortic valve replacement application show that, in the
future, a universal application is possible with multiple benefits for
both the patient and the health cost.

NFO03-SUBSTANCE P AND NPY PLASMA LEVEL AS POTEN-
TIAL NURSING ASSESSMENT INDICATORS IN CORONARY
CRITICAL CARE ADULTS

E. Kletsiou, E.D.E Papathanasoglou, E. Bozas, E.K lliodromitis, M.
Anastasiou-Nana, M Giannakopoulou.

NFO04-ECG CHANGES IN STRESS ECHO AND THEIR PROG-
NOSTIC VALUE IN CORONARY ARTERY DISEASE: NURSE
EVALUATION

A. Motsi

The coronary heart disease is the leading cause of death in the
modern developed world. Stress echo is a non-invasive technique
for diagnosis of coronary artery disease.

The aim of our study was to relate the changes in the elec-
trocardiogram during the test, with the anatomical and fuctional
characteristics of the left ventricle and to investigate the prog-
nostic significance of the arrhythmias or ST-T changes in patients
suffered from coronary disease.

Our study revealed the relationship between ECG changes and
the detection of ischeamia during stress echo in patients suffered
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from CAD. Treatment with b.blockers can prevent arrhythmias or
ST-T changes without impairment of the metod accurancy. The
electrocardiogram showed no prognostic assessment to be pos-
sible.The stress echo is an internationally accepted non-invasive
method for its meaning in diagnosis and prognosis of CAD.Studies
have highlighted the electrocardiogram as a core functionof stress
echo. They have study and analyze the findings during examina-
tion taking into account various factors associated with the coro-
nary artery disease. Its prognostic significance is important, and
the scholar may take into account various factors that affect the
define (left ventricle fruction, medication, previous intervention
reperfusion, risk factors).

The nursing approach during the load is equally crucial.
The expert staff monitoring the ECG findings may correlate
with the symptoms of the test and prevent adverse events.
The rapid developments in science, research, technology and
staffing to comprehensive health care personnel in the health
sector offers perspectives for the desired effect: the treatment
of disease.
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NFO5-ACUTE MYOCARDIAL INFARCTION: DIFFERENCES
IN KNOWLEDGE BETWEEN MEN AND WOMEN

J. Trikilis," M. Kalafati,> N. lacovidou,® I. Voutoufianaki," A. Spirou,’
L. Papadimitriou*

"Onassis Cardiac Surgery Center; ?Faculty of Nursing, University of
Athens; 32nd Department of Obstetrics and Gynecology, Medical
School, University of Athens; “Department of Experimental Surgery
and Surgical Research, University of Athens, Medical School

Introduction: Patient outcome after Acute Myocardial Infarc-
tion (AMI) has been associated with demographic'? and socio-
economic factors®. Awareness of heart disease and its symptoms
is necessary for prompt identification of AMI symptoms and quick
seek of medical assistance, which is critical in minimizing morbid-
ity and mortality post-AMI“.

Aim: The investigation a) of the ability and Knowledge of
patients’ post-AMI, to identify the clinical signs and symptoms

5th International Meeting of The Onassis Cardiac Surgery Center

of a recurrent episode of AMI. 2) of the risk factors of Coronary
Heart Disease (CHD) and the correlation of this knowledge with
their gender.

Material and Methods: One hundred and four (104) patients
(80 males - 24 females) who were admitted through the emer-
gency department and hospitalized for AMI from June 1st 2007
to June 30th 2009, comprised the study population. Data were
collected through a telephone interview with the patients, using
a questionnaire including 46 questions (15 of them referred to
patients’ demographic characteristics). Answers were catego-
rized as “right” or “false”. Data were analyzed with SPSS 13.0
statistical software (SPSS Inc, Chicago, IL, USA). To compare the
variables we used non-parametric tests (Mann — Whitney test,
Kendall’s tau test and Kruskal-Wallis test). Statistical significance
was set at .05

Results: The questionnaire’s Cronbach’s alpha was 0.688. The
majority of patients were male (76.9%), 40-59 years old (53.8%)
and they were of higher education (51%). Correlation between
patients’ gender and their knowledge about the side effects of
analgesics, the anticoagulation therapy, the nicotine substitutes
and the time needed (sec) in recalling their physician’s telephone
number is shown in Table 1.

Conclusions: The results of the study suggest the necessity of
individualized educational interventions related to patient’s sex.
It is very important for the physicians and nursing staff to offer a
follow up feedback to the patients’ knowledge before their dis-
charge and at least after two months.

Table 1. Correlation between patients’ gender and knowledge
post-AMI.

Gender
. Kendall’s
Questions Response Male Female
tau_p
N % N %
\that d;’ you False |40 | 50 | 18 75
t

‘now abou 0212%
side effects of —0.031
analgesic drugs Right 40 | 50 6 25 P~
(opioids )?

Do you know False 29 | 36,3 3 12,5

h f
the 'drug o 0213
choice for ~0.031
anticoagulation Right 51 63,8 | 21 | 875 | P
therapy?
Do you know False n B.8| 9 | 375
the nicotine -0,254*
replacement Right 69 86,3 | 15 | 62,5 | P=0:010
products?
Do you know 192 2 525( 6 | 25
your physi- sec
cian’s telephone 0,232*
number? (report p=0,018
time required in >30 sec 38 475 | 18 | 75
recalling it (sec)
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NFOG6-RESPIRATORY FLORA IN CARDIOLOGIC PATIENTS
AFTER ENDOTRACHEAL INTUBATION.

A. Spirou,’? V. Sida," I. Voutoufianaki," D.V. Cokkinos,” V. Voudris,’
G. Saroglou'?

"Onassis Cardiac Surgery Center, Athens; 2School of Nursing, Univer-
sity of Athens, Greece

Introduction: Increasing research interest over the past few
years has focused on the possible role of direct tracheal coloniza-
tion'?, as well as the potential role of the endotracheal tube itself
in the colonization process?. Many of the risk factors for respira-
tory tract colonization and nosocomial pneumonia overlap; they
include patient-related conditions, infection control-related prob-
lems, intervention related alterations in host defenses, and bacte-
rial exposure?. The aim of the present study was to monitor flora of
respiratory system for bacteria and fungi during the first 24 hours
after intubation and before the extubation of patients who were
admitted in Coronary Care Unit (CCU) of Onassis Cardio Surgi-
cal Center (OCC). Individual objectives were to compare changes
of respiratory flora with the appearance of ventilator associated
pneumonia (VAP) and, to estimate incidence of flora colonization
of respiratory system of intubated patients in the Coronary ICU
of OCC.

Materials and Methods: Patients: From January 2006 to
November 2008 we studied 39 patients admitted to our CCU
who receive mechanical ventilation (MV) and were without pul-
monary infection. At the time of entry, the following data were
recorded: age; gender; duration of hospital stay; location before
ICU admission (emergency department, hospital ward, or transfer
from another hospital); and the primary reason for ICU admission
(Coronary disease, Heart failure and arrhythmia). We also recorded
the history of COPD and other comorbid conditions; acute renal
failure; APACHE Il (acute physiology and chronic health evalua-
tion), CPIS (Clinical pulmonary infection score) and NYHA Class
(New York Heart Association Functional Class).

Sample Collection: From each patient two samples of bronchial
excretions were taken for culture. The first sample was obtained
during the first 24h of tracheal intubation and the second sample,
before the extubation.

Result: A total of 39 patients were evaluated (mean age, 67.8
+11.9 years). Thirty patients (76,9%) were men. The average
duration of MV was 7 (5-11) days. The mean APACHE Il score

of the entire study population was 19,3123, and the mean
CPIS score was 3,7%1,3 (Table 1). The patients had been admit-
ted to the CCU because of Heart failure (n=18), AMI (n=13) and
Arrhythmia (n=9).

Table 1: Clinical Characteristics of 39 Patients

Characteristics N %
Diabetes mellitus No 19 48,7
Yes 20 51.3
Renal failure No 25 64,1
Yes 14 3.9
Level of Albumin >4,5mg/dl 2 31,6
<4,5mg/dL 2 68,4
Albumin (mean + SD) 3,3+0,6
Cardiac index (mean+ SD) 2,3+0,4
In LVEF (mean + SD) 32,6+10,7
NYHA CLASS 2 2 >3
3 19 50,0
4 17 447
APACHE Il Score (binary) <18 14 40,0
>18 21 60.0
APACHE Il Score (mean + SD) 19,342,3
CPIS (mean+ SD) 3,7£#1,3

Table 2: Microbial colonization according the risk factors

Risk factors Microbial colonization P

No Yes (Mann-
Whitney
N(%) N(%) test)

Duration of IABP[(in days) 3(3-4) 6,5(6-8) 0,009

(median(interquartile range)]

Duration of Central Venus 5,5(2-8) 1(7-14) 0,004

Catheter[(in days) (median

(interquartile range)]

Duration of stay in ICU after 4,5(3-6) 8,0(6-13) 0,001

intubation [(in days) (median

(interquartile range)]

Intubated for 48 h 5(35,7%) 0(0,0%) 0,010 t

>9% h 9(64,3%) 18(100,0%)

Duration of enteric nutrition 6,0(4-8) 8,0(6-13) 0,048

[(days) (median (interquartile

range)]

Presence of sedation for 48h 5(35,7%) 0(0%) 0,010 #

Presence of sedation for >96 h | 9(64,3%) 18(100%)

CPIS(mean + SD) 2,5+0,9 4,6+0,8 <0,001**

APACHE Il Score (binary) <18 | 8(61,5%) 5(38,5%) 0,047+

>18 4(25,0%) 12(75,0%)

* x2 test
**Student’s t-test
I Fisher’s exact test
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Seven (17,9%) of the patients were colonized by potential
pathogens in their lower airways during the first 24h of intuba-
tion. 14 patients (35.9%) did not have tracheal colonization before
extubation, and the rest 18 patients (46,2%) were colonized by
potential pathogens microorganism before the day of extubation.
The most frequently isolated organisms were Acinetobacter spp.
(24%), methicillin resistant Staphylococcus aureus (24%), methicil-
lin sensitive Staphylococcus aureus (16%), Escherichia coli (12%),
Candida albicans (12%), Enterobacter spp. (8%), Serratia marc-
escens (4%). Two (5,2%) of the patients that didn’t have initial
colonization, developed VAP during the study period. Risk factors
for colonization with potential pathogens in bronchial excretions
was found to be; Duration of stay in CCU; Intubated for >96h;
Duration of IABP ; Duration of Central Venus Catheter ; Duration
of enteric nutrition; Presence of sedation for >96 h; CPIS score
4,6+0,8 and APACHE Il Score >18 (Table 2).

Conclusion: In our study, two of 18 patients with tracheal
colonization had VAP, compared to none of 14 patients who did
not have tracheal colonization. These data support those of other
authors who have found that tracheal colonization precedes pul-
monary infection. On the other hand, the presence of tracheal
colonization by itself does not appear to be a unique condition
for VAP to occur, in as much as only a minority of patients with
colonization has VAP diagnosed. The knowledge of risk factors for
colonization of lower airways in cardiologic patients is necessary
in order to develop strategies for prevention or interrupting colo-
nization by potential pathogens.
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NFO7-NURSING EVALUATION AND SUPPORT OF PSY-
CHOLOGICAL STATUS OF THE PATIENT AT THE POST-
MYOCARDIAL INFARCTION PERIOD

S. Chatzi, Nurse RN, MSc

Background: According to the World Health Organization,
depression is currently the fourth leading cause of disability world-
wide, and its incidence is increasing rapidly. It is projected that
depression will be the second leading cause of death by the year
2020. Cardiovascular disease, which is currently the leading cause
of death and morbidity in the industrialized world, it is projected to
become the number 1 single cause of mortality by 2020. Moreover,
there appears to be an interaction between the two diseases that
augments their respective importance when they are combined.
The purpose of this review is to investigate 1) the existing guide-
lines and tools for nursing evaluation of the psychological status of
the cardiac patient and 2) the management of the psychological
problem and the support provided to the cardiac patient by the
nursing staff.

5th International Meeting of The Onassis Cardiac Surgery Center

Methods: The critical analysis of Greek and international scien-
tific articles which were published at MEDLINE database during
the past 10 years. The key words that we used were: acute myo-
cardial infarction, depression psychological evaluation, nursing
care, psychological assessment.

Results: Adverse psychological factors are common in persons
with cardiovascular disease, with up to 50% of survivors of myo-
cardial infarction having evidence of significant depressive disor-
ders. Cardiovascular healthcare providers, and especially nurses,
are in an important position to indentify and help individuals with
co-existing cardiac disease and psychological distress, because
they are often among the first to see the patients during and after
a cardiac event. Studies indicate that less than 25% of persons
with cardiovascular disease and probable depression could be
identified correctly by healthcare workers. Standardized tools are
available to help identify individuals with psychological distress.
Moreover, in some articles it is recommended the use of a handful
of basic, open-ended questions to help clinicians in that role. The
nursing role in the psychological support seems to be of great
importance and includes the development of an individualized
plan of action, depending on the severity of the psychological
problem.

Conclusions: Research has clearly linked the presence of
depression with several types of adverse outcomes in patients
with cardiovascular disease. Individuals presenting with either the
classic diagnostic symptoms of major or minor depression or with
predictive characteristics should undergo with further testing with
use of a validated psychometric instrument. Nursing stuff has a
key role not only in the early recognition and assessment of the
psychological status of the cardiac patient, but also in providing
psychological support and treatment to these patients.

NFO8-ACUTE RENAL FAILURE AFTER CARDIOTHORACIC
SURGERY OPERATION: THE OCSC EXPERIENCE

Chr. Panagiotou, RN, MSc

Onassis Cardiac Surgery Center, Athens, Greece

Background: Acute renal failure (ARF) after cardiac surgery is
well recognized as a complication with higher rates of mortality
and morbidity. Generally occurs in 1 to 10% of patients.

Objectives: Assess the incidence of acute renal failure in patients
underwent cardiac surgery; determine the factors associated with
long-term outcomes and mortality rates.

Methods: A study was conducted among patients underwent
cardiac surgery over the period 1/1/07 and 31/12/07 in our
hospital. Records from 1718 patients were retrospectively evalu-
ated. Significant risk factors, including age, complex procedures,
low cardiac output, gastrointestinal complications, chronic renal
insufficiency, and sepsis were also taken into account.

Results: From January 2007 to December 2007, 1718 patients
underwent cardiac surgery in our hospital; 68 of 1718 patients
(3,98%) had acute renal failure requiring continuous renal
replacement therapy (CRRT) or intermittent hemodialysis (IHD).
817 therapies were applied among those 68 patients either as
renal replacement or renal support from 8 nurses in 24 hour basis.
In-hospital mortality was 30,8% (21 of 68); 2 patients established
chronic renal failure (2,94%) ; Cure was in 45 patients (66,1%).
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Conclusions: Patients with ARF can be treated with IHD or
CRRT and the choice is based on patients’ needs. Dialysis prescrip-
tion should incorporate the unique characteristics of each patient,
especially in a cardiac intensive care unit that acute renal failure is
increasingly seen as part of multiple organ dysfunction syndrome
in critically ill patients. In the long-term surviving patients are not
likely to require further renal support.

NFO9-PATIENT COMPLIANCE TO LIFE STYLE CHANGING
INSTRUCTIONS AFTER OPEN HEART SURGERY

M. Kotiou,” O. Kadda?

"Msc Nurse ‘Liaison” A" Department of Cardiac Surgery, Onasis Car-
diosurgical Center, 2Msc Nurse, Cardiological ICU, Onasis Cardiosur-
gical Center

Introduction: In recent decades Cardiac Surgery carries great
progress and has achieved improved treatments for a great
number of diseases. The surgery is undoubtedly the first and major
step towards healing and follows the change of lifestyle. Scien-
tific knowledge of nursing staff and the effort to better educate
patients after leaving hospital may help patients to comply with
the new way of living and reduce complications after surgery.

Purpose: The purpose of this study was to investigate the
degree of compliance of patients who had undergone open heart
surgery after consulting about their way of living.

Material and Method: The study population comprised of 184
patients who had undergone scheduled heart surgery at the Onassis Car-
diac Surgery Center in 2007 and 2008. Of the 184 patients that partici-
pated in the study, 145 (79%) were men. The time period that patients
were ‘followed’ was 12 months after surgery. The information obtained
through medical records and through telephone communication.

For the collection of data it was used a specially designed ques-
tionnaire based on a similar questionnaire of a study that carried
out in Harokopio University. Basic condition for completing the
questionnaire was the free consent of patients.

Statistical Analysis: The statistical package SPSS (version 16.0.)
was used for data analysis.

Results: The patients, 12 months after surgery, questioned
whether or not had complied to instructions given by the doctor
and nurse liaison. Regarding smoking, 49% of patients were smok-
ers before surgery, have stopped smoking a year after. Regarding
exercise, 51% of the study population reported level of exercise that
is inadequate and of course there was also a significant percentage
of 20% reported that they exercised at all. 35% of the sample fol-
lowed a completely healthy diet. Also, 58% of respondents appear
to be oriented towards healthier diet, but not fully comply. While,
only 7% of the sample studied, reported that they do not care
about the correct dietary habits. With regard to the correct recep-
tion of medicines, 12% of the study population reveals that they
do not take their medications systematically. The factors: gender
and age appear to affect significantly the allocation of patients to
comply with the instructions of doctors and nurses.

Conclusion: The contribution of nurses to patient education
is crucial; as patients undergo a major surgery and need special
guidance and education from healthcare professionals. The estab-
lishment of cardiac rehabilitation and educational programs is
necessary and is an important strategy in health section.

NF10-SOCIAL, FAMILY AND VOCATIONAL REHABILITA-
TION PATIENTS AFTER CARDIAC SURGERY

D. Poulis

Nurse of anesthesia OKK — psychologists

Introduction: The improvement of intraoperative methods,
improved technical support, and increasing experience yielded
a significant reduction of surgical mortality of 1.5%. In the past,
assess the effectiveness of interventions were made purely on clin-
ical indicators, now days we could use own subjective assessment
of patients’ quality of life.

Purpose: This study aims to investigate the extent of patients
after a major surgery like a heart surgery, which is particularly
stressful and sinister procedure in the lives of themselves and their
families return to their social, family and professional obligations.

Material-Method: Our sample was 62 patients who under-
went heart surgery at the Onassis Cardiac Surgery Center. The
M age is 59 years. Data collection was semi directions interviews.
The quantitative analysis of material obtained from the transcript
of the interviews was the method of content analysis.

Results: After analyzing the ratio of patients appears that the
majority of patients aged 30-50 years, returning quickly to their
work, social and family life. Noteworthy is the repetition of fear for
the future, and uncertainty. Patients aged 50-60 to avoid return to
work and have family problems. Patients in this age group are very
depressive and frequently used expressions depreciation. Patients
older than 60 years removed from their professional life, trying to
enjoy “how many years they have left.” Women have particular prob-
lems with their appearance and sexuality. In contrast, men exhibit an
exaggerated indifference, trying not to think about the seriousness of
the situation. They are more prone to abuses of all kinds.

Conclusions: The rehabilitation of patients is done without
any institutional help, while totally missing bodies and structures
to help patients the critical initial period when trying to gradu-
ally return to their previous pace of life. Patients are not alone to
face their fears and ignorance. Lacking both psychologists and
other allied health disciplines such as physiotherapists, which
would provide valuable assistance to the rehabilitation effort
Although the surgery removes the immediate threat of death, the
daily life of patients after cardiac surgery is full of fear for the state
of health and irreparably shaken out a psychic level.

NF11-NURSING CARE OF CHILDREN TREATED WITH
INHALED NO AFTER OPEN HEART OPERATION

I. Vretou,” A. Manatou,? E. Sirgani,® A. Sait,* P. Azariadis,* K. Petsios®
RN, Assistant Lead Nurse, “Onassis” Cardiosurgical PICU; 2RN, BSc,
Lead Nurse, “Onassis” Cardiosurgical PICU; RN, MSc Candidate,
“Onassis” Cardiosurgical PICU; “RN, “Onassis” Cardiosurgical PICU;
*MD, Pediatric Cardiosurgeon, Clinical Director of Paediatric Car-
diosurgical Department; RN, MSc, PhD, “Onassis” Cardiosurgical
PICU

Introduction: Inhaled nitric oxide (iNO) is a selective pulmo-
nary vasodilator that improves oxygenation and assists manage-
ment of pulmonary hypertension in children after operation for
congenital heart defects. In the literature there is limited data con-
cerning nursing care of pediatric patients treated with iNO, the
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management of its complications, weaning time and the effect
of iNO on survival.

Obijective: To study the short-term effects of inhaled nitric
oxide in infants and young children with congenital heart dis-
ease, to describe the special needs of their nursing care and to
record iNO’s complications.

Patient & Methods: Data from 25 infants and children aged
0-6 years old, undergone an open heart operation from August
2007 untill February 2009, was gathered with a structured form.
Demographic data along with clinical characteristics and data
concerning iNO nursing care were evaluated before, during and
after the iNO therapy.

Results: The mean age of our sample was 160.1 days. The mean
duration of treatment with iINO was 58.35 hours (Range: 8-871
hours). The main indication for iINO treatment was pulmonary
hypertension (58.82%) and in the most cases treatment started
from the operating room (89.5%). In four cases (16%) iNO treat-
ment was ended due to patient’s death. The mean value of the
highest pressure of iNO used was 16.1 ppm (SD:3.87) and the
mean pressure of iNO just before the end of the treatment was
3.98 ppm (SD: 2.21). The overall duration of extracorporeal circu-
lation was positively associated with prolonged iNO therapy and
increased weaning period (p<0.05). Prolonged iNO therapy was
also significantly associated with the complexity of operation. ICU
nurses stated lack of specialized training but they acknowledged
empirical data. Their knowledge concerning the theoretical back-
ground was limited and was positively associated with their higher
education and years of experience. Nevertheless, they were able
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to recognize symptoms of possible implications and in the major-
ity of cases their interventions were evidence based.

Conclusions: The present study shows that in infants with con-
genital heart disease that survived after open heart operation, inhaled
nitric oxide reduced pathologically increased pulmonary vascular
resistance without affecting systemic circulation and without impor-
tant side effects associated with brief exposure. The iNO treatment
requires special knowledge and skills from nursing personnel along
with increased monitoring. Clinical experience and theoretical back-
ground were acknowledged. Even though inhaled nitric oxide is
effective in decreasing pulmonary pressure, it does not appear to
improve the survival rate following repair of congenital heart disease
in those with associated severe pulmonary hypertension. A random-
ized trial between the use and non-use of inhaled nitric oxide is war-
ranted to determine its exact role in influencing survival in patients
with residual pulmonary hypertension following surgical repair.
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BPPCO1-RANDOMIZED TRIAL OF A SHORT-ACTING
BETA BLOCKER, LANDIOLOL, FOR REDUCTION OF
POSTOPERATIVE ATRIAL FIBRILLATION IN PATIENTS
UNDERGOING OFF-PUMP CORONARY ARTERY BYPASS
GRAFTING

§. Ogawa

Toyohashi Heart Center

(A short-acting beta blocker, landiolol, reduces perioperative
cardiac marker release.)

Background: Atrial fibrillation (AF) after cardiac surgery is asso-
ciated with increased risk of complications, length of stay, and
cost of care. We used short acting beta-adrenoceptor antagonist,
landiolol, and examined correlation between administration of
landiolol and postoperative AF.

Methods and Results: Eighty-eight consequtive off-pump
coronary artery bypass grafting patients were enrolled.
Patients were randomized to landiolol (n=44) or non-landi-
olol (n=44) groups. In the landiolol group, we administered
landiolol from the beginning of the operation to post opera-
tive day two. The primary end point was incidence of AF;
secondary end points were postoperative cardiac marker
(troponin |, creatine kinase (CK) MB isoenzyme) and C-reac-
tive protein(CRP) variations. Landiolol significantly reduced
the incidence of AF versus non-landiolol group (14% versus
34%, P=0.04). And also landiolol reduced postoperative
peak CRP level versus non-landiolol group (12.5£3.8 versus
15.3+4.1mg/dl, P=0.02).

BPPCO2-HEART TRANSPLANTATION AS AN END-STAGE
TREATMENT FOR VENTRICULAR ASSIST DEVICE (VAD)
INFECTIONS DUE TO MULTI-DRUG RESISTANT NOSOCO-
MIAL PATHOGENS

A. Gkouziouta, D. Zarkalis, E. Manoli, G. Saroglou, G. Stavridis, P.
Stirakis

Onassis Cardiac Surgery Center, Athens, Greece

Purpose: Heart transplantation (HTx) remains the gold stan-
dard for refractory heart failure treatment. Due to severe donor
shortage in Greece, VADs are increasingly used as a “bridge” to
transplant. Driveline exit site, pump pocket infections, as well as
endocarditis, remain the major complications despite progress in
VAD application.

Traditionally, HTx is contraindicated in the presence of active infec-
tion, although HTx may be appropriate treatment for life-threaten-
ing VAD infections due to multi-drug resistant (MDR) pathogens.

Methods: VAD patients were monitored for local and systemic
signs of infection, while blood and exit site cultures were per-
formed weekly.

Results: From February 2003 to September 2009, 6 out of
65 patients developed uncontrollable VAD related infections
(9.23%), five of which were successfully transplanted. One
patient with Acinetobacter baumanii VAD endocarditis underwent
VAD replacement with a Berlin Heart Excor BiVAD, yet he died of
uncontrollable sepsis before a donor became available.

Conclusions: Aggressive antibiotic treatment is not adequate
in VAD infection due to MDR nosococomial pathogens. Heart
transplantation, even at a pre-terminal stage, may offer reason-

able chances of success.

Patients’ Characteristics

Patients Infection Sites |MDR Pathogen| Treatment/ Outcomes

HeartMate XVE Pocket Acinetobacter | Tygecycline/Colimycin

22y.0 Infection/Perito- | baumanii Transplanted-
nitis/ Alive and well

Endocarditis

Berlin Heart Pocket Infection/| Stenotroph- | Tygecycline/TM/SMX

Excor BiVAD Septicemia omonas Transplanted-

45 y.o maltophilia Alive and well

Berlin Heart Endocarditis Klebsiella Colimycin/Garamycin/

Excor BiVAD pneumoniae/ | Tygecycline/Doripenem

19y.0 Ps.aeruginosa Transplanted /-

Alive and well

Novacor 23 y.o | Septicemia/En- | Acinetobacter Tygecycline/
docarditis baumanii Colimycin
Died
Berlin Heart Mediastinitis | Candida parap- Voriconazole/
Excor silosis Amphotericin B
BiVAD Transplanted-
46 y.o Alive and well
Berlin Heart Pocket Infection Klebsiella Tygecycline/ Garamycin
Excor BiVAD Pneumoniae/ Colimycin
17 y.o Excor Staphylococcus Transplanted-
BiVAD MSSA Alive and well
17 y.o.

BPPCO03-GENETIC POLYMORPHISM ON TYPE 2 RECEP-
TOR OF ANGIOTENSIN II, MODIFIES CARDIOVASCULAR
RISK AND SYSTEMIC INFLAMMATION IN HYPERTENSIVE
MALES
N. Koumallos, D. Tousoulis, C. Antoniades, A. Antonopoulos, A.
Milliou, A. Pschalis, C. Bakogiannis, K. Marinou, G. Dimarakis, C.
Stefanadis
1st Cardiology Department, Athens University Medical School,
Hippokration Hospital, Athens, Greece

Introduction: Angiotensin type 2 receptor (AT2R), plays a cru-
cial role in blood pressure regulation and atherogenesis. AT2R




gene is located on chromosome X and the biological effect of
polymorphism A1675G in this gene needs to be further speci-
fied. We examined the impact of A1675G on the risk and the
severity of coronary artery disease (CAD), and the expression
of proatherogenic inflammatory molecules in hypertensive
patients.

Methods: The study population consisted of 146 with CAD
(102 with hypertension) and 266 age-matched individuals with-
out CAD (114 with hypertension). The presence of A1675G poly-
morphism on AT2R gene was determined by PCR. Serum levels
of C-reactive protein (CRP), fibrinogen, interleukin-6 (IL-6) and
soluble vascular cell adhesion molecule-1 (sVCAM-1) were mea-
sured in all the participants.

Results: The G allele was associated with decreased risk of
CAD among hypertensives (odds ratio (OR) (95% confidence
interval (Cl))): 0.4 (0.2-0.9), P =0.01) and less aggressive angio-
graphic CAD (P < 0.001). The G allele was associated with lower
IL-6 (median (25-75th percentile): 1.4 (0.6-3.8)), sVCAM-1
(621 (476-799)), CRP (1.2 (0.6-1.7)), and fibrinogen (369
(320-416)) vs. A allele (IL-6: 2.4 (1.1-4.5) P < 0.01, sVCAM-
1: 702 (548-925) P < 0.05, CRP: 3.5 (2.0-6.1) P < 0.001, and
fibrinogen: 407 (348-514) P < 0.01). The effect of A1675G on
serum IL-6, sVCAM-1, and fibrinogen was driven by its effect
among hypertensives (IL-6 3.1 (2.1-5.6 in A vs. 1.2 (0.3-3.4)
in G P < 0.001, sVCAM-1: 890 (560-1000) in A vs. 556 (377-
788) in G P < 0.01, and fibrinogen: 408 (354-510) in A vs.
369 (324-418) in G P < 0.001) whereas it had no effect among
nonhypertensives.

Conclusions: Genetic polymorphism A1675G on AT2R gene
affects cardiovascular risk and the severity of atherosclerosis by
modifying systemic inflammation, especially in hypertensive
males.
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BPPCO04-LONGEVITY, ATHEROSCLEROSIS AND META-
BOLIC DISORDERS IN A ROMANIAN GROUP OF LON-
GEVIVE PATIENTS

0. Vittos,' D. State,? F. Halici

'Medcenter, Bucharest, Romania; ?“Ana Aslan” Institute of Gerontology-
Geriatrics Bucharest, Romania

Background: Longevity is due to various genetic and external
factors. The role of cardiovascular, metabolic risk factors as well
as cognitive disorders is well known. We evaluate a group of lon-
gevive patients admitted to our center.

Material and Method: The group consists of 98 longevive
patients (90-99 years), 68, 3% women si 31,6% men.

We evaluated anthropometrical parameters (BMI, height and
weight), their way of life (smoking, alcohol habit), biochemical
parameters. Patients have a global examination (clinical, eco-
cardiography and electrocardiography) and also a psychological
evaluation was done through psychometric tests. T test, partial
correlation and liniar regression were used.

Results: There were statistically significant difference by gender
(p<0.05) in the favor of women. The highest prevalence of dis-
ease belongs to cardiovascular disease and atherosclerosis, fol-
lowed by athrosis, osteoporosis and metabolic disease. Cognitive
disease and neurological disease were lower represented in whole
group, regardless of gender. Psychometric tests were correlated
with age were found (p<0.05), and significant correlations were
found between HDL and age (p<0.01) in women and between
total cholesterol and age (p<0.05) in men. No significant differ-
ences of clinical parameters were found by gender.

Discussions: The majority of longevive patients have a polipa-
thology marked by atherosclerosis and metabolic disorders. Fur-
ther studies need to be done to evaluate role of metabolic disor-
ders in longevity.
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Aortic Aneurysm - Arrhythmias

PPO1-DISSECTING AORTIC ANEURYSM
WITH PREDISPOSING RISK FACTORS

G. Peperas’, G. Pepera?, E. Antonopoulos’, A. Karanasios', L. Rizos',
A. Antonoulas’, G. Papanagnou’

"Coronary Care Unit - Cardiology Department, General Hospital of
Lamia, 35100, Greece; 2University of Essex, Department of Biological
Sciences, Wivenhoe Park, C04 35Q, Colchester, UK

IN ' WOMAN

Introduction: The purpose of the study is clinician’s awareness,
the early identification of the symptoms of dissecting aortic aneu-
rysm (especially in individuals with predisposing risk factors) and
the differential diagnosis from the acute coronary syndromes, in
order to achieve rapid and effective treatment.

Methods: A 57-year-old woman, with systemic hypertension,
type 2 diabetes mellitus, thiroiditis and dyslipidaemia, presented
to a hospital emergency department with left-sided chest pain,
dyspnea, hypertensive peak and neurological signs (paraplegia).

Results: Electrocardiography showed left ventricular hypertrophy
and chest radiography showed some widening of the upper mediasti-
num. Echocardiography showed dilatation of the ascending aorta (5.1
cm), aortic root 4.5 cm, ejection fraction 75 % with left ventricular
hypertrophy, aortic insufficiency 2-3/4, AR PHT =430msec, E>A, E/E'=
9 and minimum pericardial effusion. The spiral chest CT scan revealed
parietal thrombus of the ascending and descending thoracic aorta.
This was treated directly with intravenous antihypertensive drugs and
surgical treatment. Surgery revealed an aneurysm of the ascending
aorta. The patient underwent successful replacement of the ascending
aorta. She had an uneventful postoperative course and was discharged
after surgery under medication treatment and instructions.

Conclusion: Despite significant progress in diagnostic tech-
niques, the overall hospital mortality is still high enough. This
requires alertness of health professionals and direct drug treat-
ment to maintain the mean arterial pressure around 60-75mmHg.
The most effective treatment is surgery; however, the prevention
and the control of risk factors, both with medical treatment and
healthy life style can achieve spectacular results.

PPO02-RISK FACTOR ANALYSIS AND LONG-TERM SURVIVAL
IN 398 CONSECUTIVE MODIFIED BENTALL OPERATIONS

A. Antoniou, S. Mitsos, M. Khoury, S. Dimitriou, P. Kalogris, G.
Amanatidis, K. Perreas, A. Michalis

2nd Department of Adult Cardiac Surgery, Onassis Cardiac Surgery
Center, Athens, Greece

Background: Replacement of the aortic valve and aortic root
in a variety of pathological conditions is commonly performed by
the modified Bentall procedure.

We present 17 years experience of this technique with long-
term follow-up.

Methods: From September 1993 to December 2009, 393 con-
secutive patients were operated on in our unit with the modified
Bentall procedure that entails aortic root and valve replacement
with composite valved graft and re-implantation of the coronary
ostia as “buttons.”

Results: Male to female ratio was (174/42). The mean age was
58,46 months. The aortic pathology requiring aortic root replace-
ment was chronic aneuryms in 299 patients, chronic dissection
in 21 patients, acute aortic dissection in 37 patients while in 25
the procedure was performed as a bail-out due to intraoperative
adverse events during aortic valve and/or root surgery. There were
68 emergency and 331 elective cases. In 64 cases combined pro-
cedures were performed and 33 patients were re-sternotomies.
Deep hypothermic circulatory arrest was utilised in 38 patients for
replacement of the distal ascending aorta and aortic arch. Multi-
variate analysis of peri-operative death revealed statistically signifi-
cant correlation with urgency, later vs earlier surgical era (2000)
and size of implanted graft (<23mm). Peri-operative survival was
93.5% (97,4% for elective cases and 87% for emergencies). Post-
operative complication rate was 8%.

Major event free actuarial survival was 82,6% at mean follow-
up of 8 years and 78,7% at 10 years.

Conclusion: The modified Bentall operation with the button
technique is a safe, reproducible technique with good post-oper-
ative and long-term results.

PP03-SYMPTOM STATUS OF PATIENTS WITH NEUROCAR-
DIOGENIC SYNCOPE AND CARDIOINHIBITORY RESPONSE
TO TILT TESTING AT LONG TERM FOLLOW-UP

I. Stamatopoulos, A. Kostopoulou, I. Sklavenas, C. Doulaptsis, S.
Kontomichi, E. Livanis, V. Voudris

2nd Cardiology Division, Onassis Cardiac Surgery Center, Athens,
Greece

Introduction: Patients with neurocardiogenic syncope have an
excellent prognosis; however, controversy exists regarding the role
of permanent pacing in symptom relief of patients with cardioinhib-
itory response to tilt testing. We sought to investigate the symptom
status of those patients at long term follow-up.

Methods: Forty patients with history suggestive of vasovagal
syncope in the absence of structural heart disease and cardioin-
hibition without (type 2A) or with asystole more than 3 seconds
(type 2B) at tilt testing comprised the study population and tel-
ephonic follow-up was performed.
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Results: Thirty-six patients (male/female 22/14, age 45.7+16.8
years) were contacted and evaluated with a mean duration of fol-
low-up 4.9£1.9 years. At the time of initial evaluation the median
number of lifetime episodes of syncope was 6 (range 3 to 40). Twenty
patients had 2A response and 16 patients had 2B response.

At the time of follow-up, the vast majority of patients (34/36)
reported improvement of their symptom status with no (25) or milder
(9) symptoms with one case of minor injury, while they received no
medical treatment besides reassurance and education (24), treatment
with either beta-blockers or serotonin reuptake inhibitors (7) or perma-
nent pacing (3). Two patients, one under treatment with beta-blocker
and one with permanent pacemaker, had persistent severe symptoms.

Conclusion: Our registry of patients with neurocardiogenic
syncope and cardioinhibitory response to tilt testing demonstrates
their good prognosis in terms of syncope recurrence and quality
of life and underscores the efficacy of conservative treatment with
pacing limited as a last resort choice.

PP04-SURGICAL TREATMENT OF VENTRICULAR TACHY-
CARDIA ASSOCIATED WITH POST INFARCTION LV ANEU-
RYSM BY DOR PROCEDURE, ENDOCARDIAL RESECTION
AND CRYOABLATION

G. Dimitrakakis, P. O’Callaghan, U.O. Von Oppell

Cardiothoracic Unit, University Hospital of Wales, Cardiff, United
Kingdom

Background: The aim of this study is to examine the efficacy of
Dor procedure combined with endocardial resection plus Cryoab-
lation and CABG for the surgical treatment of VT.

Methods: A retrospective study of all patients operated for
monomorphic VT associated with post infarction LV aneurysm
over a period of seven years (2002-2009).

Results: The study included seven patients with monomorphic
VT with a mean age of 69.1 years (57-80). The EF was 30% + 5.7%
(25-40%) and all patients were symptomatic. Two patients also
had moderate to severe mitral valve regurgitation. The patients
underwent LV reconstruction by Dor procedure, endocardial
resection plus CABG and Cryoablation guided by intraoperative
electrophysiological mapping.

Two patients underwent mitral valve repair and another 2 with
a history of AF, underwent modified Maze procedure with radiofre-
quency. Mean added EuroSCORE was 10.8% + 3% (7-14) and Logis-
tic EuroSCORE 23.8% * 13% (7.6-35.4). CPB time ranged form 125
to 280 minutes (mean of 196 + 51) and cross clamp time from 91 to
135 minutes (mean 114+18). The mean hospital stay was 15.6 days.

Two patients were supported with IABP and one patient died
on the second postoperative day due to acute pancreatitis & MOF
(operative mortality 14.2%).

All the patients underwent postoperatively electrophysiological
study and three patients received implantable cardiac defibrilla-
tor (ICD). Mean follow-up was 46.5 + 29 months (7-89) and was
completed for all patients.

All the patients are alive and there are no episodes of recurrence
of VT or activation of the ICD.

Conclusion: Direct VT surgery combined with Dor procedure in
this specific group of patients with symptomatic drug refractory VT
of LV origin can be an effective treatment with very good results.
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PPO5-IMPACT OF NON-FLUOROSCOPIC NAVIGATION
FOR ACCESSORY PATHWAY ABLATION IN PEDIATRIC AND
YOUNG ADULT CONGENITAL PATIENTS

J. Papagiannis,’ D. Avramidis,” S. Kovra,’ Ch. Alexopoulos,? G.
Kirvassilis?

Departments of ' Pediatric Cardiology and ?Pediatric Cardiac Anesthe-
sia, Mitera Children’s Hospital, Athens, Greece

Introduction: Because of the concern of long-term effects
of ionizing radiation in growing organisms, reduction of fluo-
roscopy is highly desirable in pediatric patients undergoing
catheter ablation. The most common indication for catheter
ablation in children is an accessory pathway (AP). The pur-
pose of this study was to assess the impact of the use of a
non-fluoroscopic navigation system in pediatric patients and
young adults with congenital heart disease undergoing AP
ablation.

Methods: We compared the fluoroscopic exposures of two
groups of pediatric patients who underwent consecutive cath-
eter ablation procedures for APs. Group A consisted of 74 pts
(35.7%) in whom fluoroscopy alone was used and group B con-
sisted of 133 (64.3%) pts in whom a non-fluoroscopic system
(NavX™ St Jude Medical) was used to minimize fluoroscopic
exposure. One way ANOVA was used to compare fluoroscopy
times between groups A and B and also between subgroups
defined by AP location (right, left or septal). A p value of 0.05
was considered significant. Access to the left atrium was achieved
by transseptal approach in all but 2 pts in whom a retrograde
approach was used.

Results: There were 74 pts in group A (0.3 to 33 yrs, mean
11.8+ 4.4) and 133 pts in group B (5 to 35 yrs, mean 11.1+
3.4). Congenital heart disease was present in 15 pts in each
group. Fluoroscopy time was 6-135 (39.7£32.7) min in group
Avs 0.4-54.3 (8.5+£7.9) min in group B (P<0.001). When assess-
ment of fluoroscopic exposures was performed based on AP
location, significant reduction was observed regardless of AP
location (see table).

Conclusions: The use of a non-fluoroscopic system in all pedi-
atric and congenital patents undergoing AP catheter ablation
resulted in significant reduction of fluoroscopy exposure regard-
less of AP location.

Table
AP location Group A Group B P-value
Right n=6 n=14 0.012
23.83+19 7.49+7.64
9-57 min 0.4-29 min
Left n=18 n=36 <0.001
32.5£19.18 9.31£6.29
12-82 min 2.58-31.16 min
Septal n=18 n=49 <0.001
48.5+41.77 8.42+9.46
6-135 min 0.4-54.3 min
Multiple AP n=2 n=7 0.002
74.50+43.13 7.86+4.70
44-105 min 2.3-16 min
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PPO6-CRYOABLATION OF AV NODAL REENTRANT
TACHYCARDIA IN CHILDREN AND ADOLESCENTS: COM-
PARISON OF EARLY VS LATE ERA

J. Papagiannis,’ D. Avramidis,’ I.D. Lytrivi," G. Kirvassilis?

Divisions of "Pediatric Cardiology and 2Pediatric Cardiac Anesthesia,
Mitera Children’s Hospital, Athens, Greece

Introduction: Radiofrequency ablation of AV nodal reentrant
tachycardia (AVNRT) has been highly successful both in children
and adults, but carries a risk of AV block. Cryoablation may be a
safer form of therapy in pediatric patients.

Methods: Data were obtained retrospectively from 59 consecu-
tive pediatric patients who underwent cryoablation for treatment
of AVNRT from 11/2004 — 2/2010. The NavX system was used for
catheter navigation.

Results: 59 (31male and 28 female) patients, aged from 8 to 18
(12,22+2,64) yrs underwent cryoablation for AVNRT. General anes-
thesia was used in 52. Number of cryolesions was 1-20 (5.74+3.62).
Procedure time was 100 — 270 (175+40) min and fluoroscopy time
1 - 21 (4.74+4) min. There were no major complications. Initial
success was 57/59 (96.6%). There were 8 recurrences (13.5%), 7 of
them in the first 24 procedures (29%) that were performed in the
first half of the study period and 1 in the remaining 35 (2,9%) that
were performed in the second half of the study period. Six patients
with recurrence underwent a new cryoablation procedure with a
cumulative success rate 55/59 (93.2%).

Conclusion: Outcomes of cryoablation for AVNRT in children
are good without major complications and with virtually no risk
of AV block. There is a marked reduction in the recurrence rate
with increased experience, with current success rates approach-
ing those of radiofrequency ablation.

Congenital Heart Disease

PP07-DIAGNOSIS AND MANAGEMENT OF CONGENITAL
VASCULAR RING. A SIX YEAR EXPERIENCE

M. Milonakis, A. Chatzis, F. Mitropoulos, C. Contrafouris, D. Bobos,
N. Giannopoulos, M. Azariadis

Department of Cardiac and Congenital Heart Diseases, Onassis Car-
diac Surgery Center, Athens, Greece

Introduction: Vascular rings are uncommon congenital anom-
alies causing tracheoesophageal compression resulting in noncar-
diac morbidity. The purpose of this study is to review our experi-
ence in the management of this clinical entity.

Method: The medical charts of 1015 patients treated in our
institution between 2002 and 2008 were reviewed. We identi-
fied 8 patients (4 boys and 4 girls) with congenital aortic arch
anomalies. Median age was 6.5 months, range 2 months to
six years. Median weight was 7.15 kg. Most of the patients
presented with respiratory distress symptoms and stridor. Two
patients presented with dysphagia and choking episodes.
Diagnosis was established by barium studies, bronchoscopy,
echocardiogram, angiogram, computed tomography and

magnetic resonance imaging in all cases. Surgery was accom-
plished by left thoracotomy in all patients.

Results: Operative mortality was nil. One patient developed post-
operative pneumothorax . Postoperative recovery was rapid with a
median ventilation time of 15 hours, a median intensive care unit stay
of 27 hours and postoperative time to discharge of 7 days. At median
follow up of 12 months, all patients remain well and asymptomatic.

Conclusion: Our results suggest that early repair of congenital
aortic vascular ring is safe and effective and provides complete
symptomatic relief in all patients.

PPO8-FUNCTIONAL SINGLE VENTRICLE AND TRISOMY
21: IS COMPLETION FONTAN A JUSTIFIED STRATEGY IN
THESE PATIENTS?

S. Sathanandam,’ Ch. El-Zein,"? M.N. llbawi,’? A.C. Polimenakos'?
"Advocate Hope Children’s Hospital, Chicago, IL; ?Rush University
Medlical Center/Advocate Hope Children’s Hospital, Chicago, IL

Objectives: There is scarcity of data regarding management of chil-
dren with trisomy 21 syndrome (T21S) and a functional single ven-
tricle (FSV). A review of patients with T21S with FSV was conducted
to identify factors that may contribute to improved outcome.

Methods: From September 1998 to August 2008, we identified
11 (5 males and 6 females) FSV patients with T21S among 148
who had undergone Bidirectional Glenn (BDG) and 139 Comple-
tion Fontan (CF). Mean age at BDG was 32.3+/-14.1 weeks and
at CF 27.9+/-12.3 months. All patients had unbalanced complete
atrioventricular canal. Two had subaortic stenosis.

Results: There were no hospital deaths. One mortality occured
prior to CF. No CF were taken down. Pulmonary artery banding
(PAB) was the initial procedure in 9 patients and aortopulmo-
nary shunt in 2. Two had Damus-Kay-Stansel operation. PAB was
adjusted for pulmonary artery pressure(PAP) 20% of systemic. All
patients with previous PAB progressed to pulsatile BDG. Median
Follow-up was 59 months (18t099). 8 of 10 survivors after BDG
underwent successful CF and 2 awaiting CF. Three CF were fenes-
trated. Aspirin and warfarin was used postoperatively. There were
no arrhythmias, sinus node or AV node dysfunction after CF.

Conclusions: Trisomy 21 syndrome has been reported as a
significant determinant factor of mortality in patients with FSV,
mainly, due to persistent high PAP. This study shows that single
ventricle pathway repair in patients with T21S is feasible and can
produce encouraging results. Early tight PAB and continued pul-
monary vascular maturation due to pulsatile BDG may contribute
to this outcome. Careful patient selection for CF is warranted.

PPO9-BEATING HEART REPLACEMENT OF THE PULMO-
NARY VALVE USING STENTED BIOPROSTHESIS IN PATIENTS
WITH SURGICALLY CORRECTED TETRALOGY OF FALLOT

F. Mitropoulos, M. Kanakis, C. Contrafouris, M. Mylonakis, P.
Azariades

Department of Pediatric and Congenital Heart Surgery, Onassis Car-
diac Surgery Center, Athens, Greece

Introduction: We present our intermediate results with pulmo-
nary valve (PV) replacement with oversized stented bioprosthesis
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using the beating heart technique in patients with surgically cor-
rected Tetralogy of Fallot (SCTOF).

Methods: From September 2005 to December 2009, 52
patients (aged from 9 years to 63 years old, males: females, 34:18)
by now with SCTOF underwent PV replacement after a period
ranged from 4 to 35 years from the anatomic correction. Our
choice of prosthesis was the stented bioprosthetic Aortic Magna
(Edwards, Lifesciences) valve. Forty two valves were size 27mm,
eight 25mm and two 23mm. The operation was performed with
the beating heart technique under normothermic extracorporeal
circulation. Concomitant surgical procedures included tricuspid
valve annuloplasty (n =31), resection of aneurysmal outflow tract
patches (n=23), augmentation of stenotic pulmonary arteries
(n=12) and right ventricular remodeling (n=11).

Results: There was one perioperative death (%) and one
patient (%) developed atrial flutter. Mean hospital stay was 9
days. Cardiac echocardiography during the latest follow-up (6
months to .. months after the operation) revealed bioprosthesis
without significant stenosis or regurgitation (n=47) mild 5. Sig-
nificant decrease of the right heart dimensions was also observed
(n=52). 50 patients are in NYHA | and 2 patients are in NYHA I-Il,
up to day.

Conclusion: The use of the new bioprosthetic valves using the
beating heart technique provide excellent immediate and short-
term outcome. Further follow-up is necessary to evaluate the
durability of this valve in the pulmonary position.

PP10-EARLY RESULTS WITH THE USE OF BIODEGRAD-
ABLE RING FOR ATRIOVENTICULAR VALVE REPAIR

F. Mitropoulos, M. Kanakis, C. Contrafouris, M. Mylonakis, P. Azariades
Department of Pediatric and Congenital Cardiac Surgery, Onassis
Cardiac Surgery Center, Athens, Greece

Introduction: We describe our early results with the use of bio-
degradable ring for atrioventricular (AV) valve repair in patients
with congenital heart diseases.

Methods: 36 patients (aged from 11 months to 63 years old,
14 males and 22 females) underwent cardiac surgery for congeni-
tal heart diseases during the period of March 2006 — December
2009.

8 patients underwent mitral valve annuloplasty, 26 tricuspid
valve annuloplasty and 2 combined. All patients underwent A-V
valve annuloplasty using the biodegradable ring Kalangos (Bior-
ing SA, Lonay, Switzerland). The sizes of the ring for the mitral and
tricuspid position were 16-26 mm and 26-34 mm respectively.
Mean follow-up was 31 months.

Results: Success of implantation was 100%. There were no peri-
operative or postoperative complications related to the pocedure.
Mean operative time for ring placement was 7 min. Mean hospital
stay was 8 days. Latest transthoracic echocardiography during the
follow-up showed trace mitral valve regurgitation (MVR) in 7 and
mild in 2; trace tricuspid valve regurgitation (TVR) in 15, mild in
10 and mild to moderate in 1 patient. Furthermore, there was a
significant decrease of the left ventricular dimensions in patients
with MVR and significant decrease of the right heart chambers
size in patients with TVR. All patients are currently in excellent
clinical status (NYHA I: 32 and NYHA I-1I: 4) without symptom:s.
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Conclusion: The use of biodegradable ring for AV valve annu-
loplasty is a safe, quick and reliable technique with excellent short
term results. Further follow-up is needed in order to evaluate the
long term results.

PP11-SURGICAL CLOSURE OF PATENT DUCTUS ARTE-
RIOSUS IN PREMATURES WITH LOW BODY WEIGHT.

G. Sharma, S. Géreczny, C. Augustyn, A. Drohomirecka, R. Cicho
MEDINET Heart Center, Wroctaw, Poland

Introduction: The heamodynamically significant, prolonged
patency of ductus arteriosus is related to higher mortality and
morbidity in prematures mostly due to respiratory complications.
However, low body weight and early gestation age increase the
risk of surgical procedure as well.The aim of the study was to eval-
uate the early results of surgical PDA closure in premature infants
with low body weight.

Methods: The study included 30 prematures (15girls, gestation
age: mean 28.0+2.8weeks, range: 22-33) scheduled for isolated clo-
sure of PDA, who weighted no more than 20009 at the surgery day
(mean: 117314189, range: 460-2000g, 9 prematures weighted less
than 1000g). An additional congenital heart defect was detected
in 5 infants. 24 prematures presented respiratory insufficiency at
the time of hospital admission, in 12 of them respiratory distress
syndrome was diagnosed. 15 prematures had history of intracranial
hemorrhage (14 intraventricular hemorrhages, 1 intracerebral hem-
orrhage). Patients were operated within 5-53 days after birth.

Results: All patients survived the perioperative period. 30-days
mortality was 6,7% (2 non-cardiac deaths). 9 children (30%)
required inotropes administration after surgery. One patient was
discharged home, the remaining were transferred to neonatal
departments (mostly to the intensive care unit - 26 patients). 24
children required mechanical ventilatory support at discharge
from cardiac surgery department. Postoperative echocardiogra-
phy did not show signs of residual flow in PDA.

Conclusion: Surgical closure of PDA in prematures with low
body weight is safe and effective procedure. Postoperative respira-
tory insufficiency, which is often observed, is by and large related
to preoperative patient status.

PP12-POSTOPERATIVE INHALED NITROUS OXIDE
CONGENITAL CARDIAC SURGERY

A.C. Chatzis, S. Logos, N.M. Giannopoulos, F. Mitropoulos, D. Bobos,
C. Contrafouris, M. Milonakis, T. Kousi, J. Sofianidou, Ch. Apostolidis,
M. Dimitropoulou, P. Pappas, F. Kakava, M. Papafylaktou, C.M.
Azariadis

Department of Paediatric and Congenital Cardiac Surgery, Onassis
Cardiac Surgery Center, Athens, Greece

IN

Objective: Inhaled nitrous oxide (NO), has been introduced
in the postoperative management of cardiac surgery patients
with pulmonary hypertension. Herein we present our experience
with inhaled NO for postoperative support in paediatric patients
undergoing cardiac surgery for congenital heart disease.

Methods: From 5/2007-2/2010, 22 patients, age 19 days-8
years (median 8.5 months) with congenital cardiac malformations
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and pulmonary hypertension (PHT) underwent corrective or pal-
liative surgery in our unit. Principal diagnoses included total
anomalous pulmonary vein connection (TAPVC) in 5 patients,
large or multiple ventricular septal defects (VSD) in 10, anoma-
lous coronary artery from pulmonary artery (ALCAPA) in 1 patient,
sinus venosus with partial anomalous pulmonary vein connection
(PAPVC)in 1, interrupted arch in 1, complete atrioventricular canal
(CAVC) in 2 and complex congenital heart disease (2). Nineteen
patients underwent complete repair, 2 had a Glenn procedure
and 1 pulmonary artery banding (PAB). All patients received post-
operative inhaled NO at 15+4ppm for median 53 hours, one of
them following 5 days of successful extracorporeal membrane
oxygenation (ECMO) support. In addition, inotropic support was
established including milrinone at mean dose 0.5+0.05mcg/kg/
min for median 5 days duration.

Results: There were 1 early death due to acute heart failure
and 2 late deaths in this series of patients. One of these patients
died 2 months after surgery from multiple organ failure and the
other 4 after months in another hospital following further cardiac
surgery. None of the patients developed methemoglobin toxicity.
All patients except one experienced postoperative hemodynamic
and respiratory stability. Nineteen patients were successfully extu-
bated at 21-364 (median 96) hours. Median ICU and hospital stay
was 8 and 14 days respectively.

Conclusion: Adjunct postoperative treatment with Inhaled
nitrous oxide proved successful along with other supportive
measures in achieving hemodynamic and respiratory stability
in patients with congenital heart disease and PHT undergoing
surgery.

Coronary Artery Disease

PP13-OFF-PUMP SURGERY IN PATIENTS WITH LEFT-MAIN
DISEASE: IS COMPLETE REVASCULARIZATION POSSIBLE?
M.Y. Emmert, MD," S.P. Salzberg, MD," M. Genoni, MD,? S.P.
Hoerstrup, MD," |. Gruenenfelder, MD," V. Falk, MD'

"Dept. of Cardiac and Vascular Surgery, University Hospital Zurich,
Switzerland; ?Dept. of Cardiac Surgery, Triemli Hospital Zurich,
Switzerland

Purpose: Coronary-artery bypass grafting remains the gold-
standard for patients with Left-Main disease (LMD). Critics argue
that off-pump coronary-artery bypass grafting (OPCAB) comes
at the price of less complete revascularization. We evaluate fea-
sibility and safety of OPCAB in patients with LMD, in addition to
complete-revascularization.

Methods: From 2002-2008, 1174patients with significant
LMD (=50%) underwent surgery. Patients received either OPCAB
(n=650/55%) or on-pump CABG (n=524/45%). In OPCAB
patients, proximal anastomosis either was performed using the
less-invasive Heartstring Proximal Seal-System (n=507/87%)
or no proximal anastomosis (arterial T-Graft) was performed
(n=143/13%). All data were prospectively collected and a pro-
pensity-score (PS) balanced the preoperative characteristics.

Univariate-, multivariate- and logistic-regression analysis was
applied to assess outcome-data. A ‘Completeness of Revascu-
larization Index’ (CRI) was defined to analyze complete revas-
cularization by dividing the number of distal anastomoses by
the number of diseased-vessels. Complete-revascularization was
assumed when CRI was >1.

Results: Operative was mortality-rate for OPCAB compared
to on-pump CABG was 1.4 vs. 2.5% respectively (PS-adjusted
Odds-Ratio (PS-OR)=0.37; 95%CI:0.09-1.43;p=0.15). OPCAB
patients presented with significantly lower complications-rates
including stroke (0.5% vs. 2.9%; PS-OR=0.03; 95%Cl:0.02-0.40;
p<0.01), renal-failure (3.4% vs. 7.4%; PS-OR=0.40; 95%Cl:0.19-
0.84, p=0.02) and respiratory-failure (0.6% vs. 4.9%;%;
PS-OR=0.11; 95%Cl:0.15-0.82;p=0.03). The number of arterial-
grafts was significantly higher among OPCAB patients (1.70+0.90
vs. 1.30£1.0; PS-OR=1.60; 95%Cl:1.40-1.80;p<0.0001). Com-
plete revascularization was achieved in similar levels (94.2% vs.
93.7%; PS-OR=1.33; 95%Cl:0.67-2.67;p=0.42).

Conclusions: OPCAB offers superior postoperative outcomes.
Arterial-grafts are used more frequently which may contribute
to better long-term outcomes. OPCAB does not come at price
of less-complete revascularization and the combination with the
Heartstring-System reduces stroke significantly.

PP14-STERNAL CLOSURE TECHNIQUE TO REDUCE
INFECTION RATES IN PATIENTS WITH CORONARY ARTERY
BYPASS GRAFTING USING BILATERAL INTERNAL THO-
RACIC ARTERIES

S. Saenger, L. Tambeur, A. Numan, W. Shaker, Y. Abdel Maguid, R.
Darsow

Mafraq Hospital, Abu Dhabi, U.A.E.

Introduction: Arterial grafts, especially internal thoracic arter-
ies (ITA), are showing superior long-term patency rates in coro-
nary artery bypass grafting (CABG). We demonstrate our success
in preventing perioperative sternal wound infections in CABG
patients using bilateral internal thoracic arteries (LITA, RITA).

Methods: From January 2007 to February 2010, 106 patients
(4 female, 101 male, mean age 48.6 years (range 35 to 68 years))
were operated on using both mammary arteries in CABG proce-
dures performed by two surgeons. Patient selection for bilateral
IMA grafting was based solely on coronary anatomy. 54 patients
(50.9%) were diabetics, of these 39 (72.2%) received postopera-
tive insulin therapy. Three patients underwent OPCAB surgery
(one emergency case). Two mitral and one tricuspid valve repair
as well as one Dor procedure were performed concomitantly.
LITA and RITA were harvested as pedicles, and additionally 1 to
3 saphenous vein grafts (mean 3.8 grafts) per patient were per-
formed. All patients received a modified Robigsek sternal closure
(video slides). Antibiotic coverage consisted of Rifampicin (local
application) and Cefuroxime (i.v.).

Results: We had no rethoracotomy, no deep sternal infection
or mediastinitis, no superficial sternal wound infection and no
sternum instability. One patient (0.9%) died due to perioperative
infarction and heart failure 3 weeks postoperatively. The postop-
erative course was uneventful in all other patients (some minor
complications (atrial fibrillation, pleural effusion)).
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Conclusions: Bilateral ITA bypass grafting can be performed
with excellent postoperative wound healing, even in diabetic
patients, based on a minimal adjustment of surgical procedure.
This allows expanding the patient group suitable to undergo
bilateral ITA grafting.

PP15-LONG-TERM CLINICAL OUTCOME IN PATIENTS
WITH SAPHENOUS VEIN GRAFT LESIONS TREATED WITH
DRUG-ELUTING AND BARE METAL STENTS

V. Voudris, S. Thomopoulou, P. Karyofillis, A. Manginas, G.
Karavolias, G. Pavlides, E. Sbarouni, C. Spargias, S. Adamopoulos,
D.V. Cokkinos

2nd Cardiology Division, Onassis Cardiac Surgery Center, Athens,
Greece

Introduction: Recent data have shown a reduction in restenosis
in patients (pts) with saphenous vein graft (SVG) lesions treated
with percutaneous coronary intervention (PCl) using drug-elut-
ing stent (DES). We assessed the long-term clinical outcome in
pts with SVG lesions treated with either DES or bare metal stent
(BS).

Methods: Sixty-two pts that had been treated with DES were
compared with 42 pts treated with BS. The clinical and angio-
graphic data, in-hospital results and clinical outcome at 36 months
follow-up (FU) were obtained. Major adverse coronary events
(MACE) were considered death, non-fatal myocardial infarction
(M), and repeat revascularization.

Results: PCl was performed to dilate 66 SVG using DES and
44 SVG using BS. In total 105 lesions (1.69/pt) were treated with
DES and 65 (1.55/pt) with BS. In-hospital results and clinical
follow-up was obtained in all pts. There were no differences in
total mortality (17.7% vs. 9.5%, p=ns), cardiac mortality (14.5%
vs. 9.5%, p=ns), Ml (4.8% vs. 2.4%, p=ns), any revascularization
(21% vs. 26.2%, p=ns) or any MACE (38.7% vs. 33.3%, p=ns)
in both groups. Independent predictors for death were ejection
fraction <40% (HR 3.26, 95% CI 1.09-9.79, p=0.03) and acute
coronary syndrome at presentation (HR 3.73, 95% Cl 1.14-12.16,
p=0.03); for MACE were diabetes mellitus (HR 1.98, 95% CI 1.0-
3.90, p=0.047), acute coronary syndrome at presentation (HR
1.96, 95% Cl 1.01-3.79, p=0.045), and age (HR 0.96, 95% ClI
0.92-0.99, p=0.04).

Conclusion: The implantation of DES and BS in pts with
SVG lesions is associated with similar in-hospital and long-term
results.

PP16-ANTIBACTERIAL SUTURE REDUCES SURGICAL SITE
INFECTIONS IN CORONARY ARTERY BYPASS GRAFTING
H. Singh, MD," M.Y. Emmert, MD,'? H. Sakaguchi, MD, PhD," Ch.
Neng Lee, MD,'* Th. Kofidis, MD, PhD, FAHA'

"Department of Cardiac, Thoracic & Vascular Surgery, National Uni-
versity Hospital of Singapore; ?Dept. of Cardiac and Vascular Surgery,
University Hospital Zurich, Switzerland; 3Dept. of Surgery, Yong Loo
Lin School of Medlicine, National University of Singapore

Background: Surgical site infections still remain a major com-
plication following cardiac surgery. Multiple approaches aimed at
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reducing wound complications after cardiac surgery. This study
seeks to determine whether Triclosan-coated polyglycatin 910
sutures reduce chest and leg wound infection as compared to
Triclosan-uncoated sutures.

Methods: A total of one hundred patients scheduled for coro-
nary artery bypass grafting (CABG) were prospectively random-
ized to receive either Triclosan-coated polyglycatin 910 suture
(Group A, n=50) or traditional Triclosan-uncoated suture (Group
B, n=50) for wound closure. Wound infection was defined that
patient has at least one of those of purulent discharge, organisms
isolated from fluid or tissue sample, or infection signs. The evalu-
ated period was the first 30 postoperative days.

Results: Total number of SSI was developed in 6 of 50 patients
(12%) in Group A, and in 16 of 50 patients (32%) in Group B
(p=0.03 vs. Group A). Though the groups showed no significant
difference in chest wound infection, there was significant differ-
ence in leg wound infection (Group A 10% and Group B 28%,
p=0.04).

Conclusions: The use of Triclosan-coated polyglycatin 910
sutures is associated with less SSI following CABG.

PP17-THE PREDICTION VALUE OF TOTAL CORONARY
ARTERIES DIAMETER (TCD) ON THE INCIDENCE OF POST-
OPERATIVE ATRIAL FIBRILLATION

D. Javidi, MD," N. Saffarian, MD?

"Tehran Medical University, Cardiac Surgery Department, Tehran,
Iran; 2Pars Hospital, Cardiology Department, Tehran, Iran

Objective: The incidence of atrial fibrillation rhythm after
coronary artery bypass surgery is one of the most common
complications and its consequence leads to morbidity and
mortality. The aim of this study is to evaluate the correlation
between coronary arteries diameter and the incidence of this
rhythm.

Methods: The coronary angiography and the operation
reports of 101 patients who underwent coronary artey bypass
graft surgery were studied. The sum of proximal coronary
arteries was announced as total coronary artery diameter
(TCD). The ratio of distal diameter of coronary arteries just
after target lesion was measured to total coronary artery
diameter. The correlation between total coronary artery diam-
eter and these ratios with the incidence of postoperative atrial
fibrillation rhythm was evaluated. In order to comprehend
the results more precisely the patients were divided in two
groups. Group 1 had left ventricular ejection fraction over
40% and group 2had left ventricular ejection fraction equal
or less than 40%.

Results: In group 2, the more total coronary artery diameter
and the less ratio of left anterior descending artery distal diameter
to total coronary artery diameter, the incidence of postoperative
atrial fibrillation rhythm would be more likely. But in group 1, this
ratio does not have this effect.

Conclusion: In patients who have moderate left ventricular
dysfunction, the more the total coronary artery diameter and
the less ratio of left anterior descending artery distal diameter,
the incidence of postoperative atrial fibrillation rhythm would be
more probable.
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PP18-A SHORT-ACTING BETA-BLOCKER, LANDIOLOL,
FOR REDUCTION OF POSTOPERATIVE ATRIAL FIBRILLA-
TION IN PATIENTS UNDERGOING OFF-PUMP CORONARY
ARTERY BYPASS GRAFTING

S. Ogawa, K. Kamiya, M. Aoki, H, Baba, Y. Okawa

Toyohashi Heart Center, Toyohashi, Japan

Introduction: Atrial fibrillation (AF) after cardiac surgery is
associated with increased risk of complications, length of stay,
and cost of care. It has been found that beta-blockers are not
only effective in controlling myocardial ischemia and arrhythmia
but also in suppressing inflammatory cytokines. We used short
acting beta-adrenoceptor antagonist, landiolol, and examined
correlation between administration of landiolol and postopera-
tive AF.

Methods: From January 2008, Eighty-eight consequtive off-
pump coronary artery bypass grafting patients were enrolled.
Patients were randomized to landiolol (n=44) or non-landiolol
(n=44) groups. In the landiolol group, we administered landiolol
from the beginning of the operation to post operative day two at
a dose of 3~5ug/kg/min. The primary end point was incidence
of AF; secondary end points were postoperative cardiac marker
(troponin 1, creatine kinase (CK)-MB isoenzyme) and C-reactive
protein (CRP) variations.

Results: Landiolol significantly reduced the incidence of AF
versus non-landiolol group (14% versus 34%, P=0.04) and
also reduced postoperative peak CRP level (12.5+3.8 versus
15.3+4.1Tmg/dl, P=0.02). Cardiac marker release on post opera-
tive day two were reduced in landiolol group (troponin I; 1.8+3.5
versus 5.7+12.7ng/ml, P=0.05, CK-MB; 4.2+5.2 versus 7.5+9.8ng/
ml, P=0.06).

Conclusion: Low dose landiol was found to be effective for
postoperative AF and reduced peak CRP level and cardiac marker
release.

PP19-1SCHEMIA MODIFIED ALBUMIN IN ASSOCIATION
WITH RISK FACTORS IN PATIENTS WITHOUT CORONARY
ARTERY DISEASE

E. Sbarouni, P. Georgiadou, V. Voudris

Onassis Cardiac Surgery Center, Athens, Greece

Introduction: Ischemia modified albumin (IMA) is a marker
of myocardial ischemia. There is evidence that IMA may be
increased, at rest, in diabetic subjects without established vas-
cular disease compared to normal individuals without diabetes
mellitus.

Methods: We evaluated IMA in healthy individuals with and
without risk factors for CAD. All patients were referred to our insti-
tution for investigation for CAD. CAD was excluded either with
thallium scintigraphy and/or dobutamine echocardiography or
with coronary angiography. Patients were divided in two groups:
group | (n=45) with one or more traditional risk factors and group
(I1=24) without any risk factor. There were 21 women and 24
men in group | and 22 women and 22 men in group Il. Patients
in group | were 61114 years old whereas mean age in group Il
was 39118 years. Twenty-three patients were hypertensives, 21
smokers, 20 hypercholesterolemic, 9 with a positive family history

with CAD and six had diabetes. Twenty-three patients had more
than one risk factors. Serum IMA was measured with the albumin
cobalt binding test on an Integra 800 analyzer (Roche, Switzer-
land) and expressed in U/ml. The within-day coefficient of IMA
measurements’ variation is 6.1% while for the between-day varia-
tion is 9.22% in our lab.

Results: IMA levels in group | were 94.9£9.55 U/ml and in
group 11 96.4£11.6U/ml (p=0.59).

Conclusion: We conclude that traditional risk factors for CAD
do not change IMA levels at rest, in individuals with no evidence
for CAD.

PP20-PREDICTORS OF INOTROPE USE IN PATIENTS
UNDERGOING ELECTIVE CORONARY ARTERY SURGERY

A. Drohomirecka, K. Kloc, |. Fiedukiewicz, R. Cichofi

MEDINET Heart Center, Wroctaw, Poland

Introduction: Predicting the risk of postoperative adverse
events is still a challenging task in management of patients under-
going cardiac surgery. We aimed to determine prognostic factors
for the need of inotrope use after CABG.

Methods: The study included 346 patients undergoing elec-
tive CABG. We analyzed 21 potential risk factors of postopera-
tive hemodynamic instability: age, sex, EUROscore, presence
of hypertension, diabetes, unstable angina, chronic obstruc-
tive pulmonary disease, history of myocardial infarction, left
ventricle ejection fraction, preoperative heart rate and QRS
interval duration, estimated glomerular filtration rate, on- vs
off-pump procedure, time of extracorporeal circulation and
aorta cross-clamp, number of vessels grafted, the highest
serum CKMB concentration, cardiac arrhythmias, need of
transfusion, postoperative chest tube drainage volume, need
of reoperation.

Results: 58 patients (16.8%) required inotropic support in
the postoperative course. Multiple logistic regression analysis
revealed the following predictors of postoperative heart failure:
history of myocardial infarction (OR 2.53, 95% Cl 1.14-5.57,
p=0.02), impaired left ventricle ejection fraction (OR 0.95/1%,
95% Cl 0.93-0.98, p=0.002), poor glomerular filtration rate (OR
0.83/10ml/min, 95% CI 0.72-0.97, p= 0.02), elevated serum
CKMB concentration (OR 1.58/10ng/ml, 95% CI 1.03-1.15,
p=0.0023), transfusion (OR 1.58/every red blood cell unit, 95%
Cl 1.21-2.05, p=0.0007), postoperative cardiac arrhythmias (OR
2.13,95% Cl1 1.07-4.25, p=0.03).

Conclusions: Preoperatively impaired heart and renal function
predisposed to hemodynamic instability after operation. The
other factors which can worsen hemodynamic status are compli-
cations related to the surgical procedure - bleeding and ischemic
complications. Moreover, effective prophylaxis of arrhythmias
may potentially reduce the prevalence of postoperative heart
failure.
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PP21-LEVOSIMENDAN-NOREPINEPHRINE COMBINA-
TION DURING OPCAB SURGERY IN A HEMODIALYSIS
PATIENT WITH SEVERE MYOCARDIAL DYSFUNCTION

G. Papadopoulos,” N. Baikoussis,” S. Siminelakis,> P. Tzimas,' M.
Karanikolas?

"Department of Clinical Anaesthesiology and Intensive Postopera-
tive Care Unit, University of loannina School of Medicine, loannina,
Greece; *Department of Cardiac Surgery, University of loannina
School of Medlicine, loannina, Greece; *Department of Anaesthesiol-
ogy and Critical Care Medicine, University of Patras School of Medi-
cine, Patras, Greece

Introduction: We would like to present the intravenous levosi-
mendan-norepinephrine combination during off-pump coronary
artery bypass grafting in a hemodialysis patient with severe myo-
cardial dysfunction.

Methods: A 63 year-old man with end-stage renal disease,
unstable angina and significantly impaired myocardial contractil-
ity with low left ventricular ejection fraction he underwent off-
pump one vessel coronary bypass surgery. Combined continuous
levosimendan and norepinephrine infusion (at 0.07 pg/kg/min
and 0.05 pg/kg/min respectively) started immediately after anes-
thesia induction and continued for 24 hours. The levosimendan
/ norepinephrine combination helped maintain an appropriate
hemodynamic profile, thereby contributing to uneventful com-
pletion of surgery and postoperative hemodynamic stability.

Results: Although levosimendan is considered contraindicated
in end stage renal failure patients, this report suggests that com-
bined perioperative levosimendan / norepinephrine administra-
tion can be useful in carefully selected hemodialysis patients with
impaired myocardial contractility and ongoing myocardial isch-
emia, who undergo off-pump myocardial revascularization sur-
gery. Follow-up echocardiography 4 months after the operation
showed that somewhat improved myocardial contractility, with
LVEF estimated at 40%, mild mitral regurgitation and estimated
peak pulmonary artery pressure at 35 mmHg. Now, three years
later, he is still alive and doing remarkably well.

Conclusion: Levosimendan, is a pharmacologic agent indicated
for treatment of non-compensated heart failure. In our opinion
levosimendan may be used in selected and well monitored patints
with renal failure without major complications.

PP22-COMORBIDITIES AT PATIENTS UNDERGONE CABG &
THEIR ROLE IN APPEARING DIFFERENT COMPLICATIONS

A.A. Mansurov, U.B. Akhmedov, S.S. Murtazaev, H.G. Halikulov, S.A.
Babdjanov, I.G. Adilova, E.S. Ziadinov

Republican Specialized Center of Surgery, Tashkent, Uzbekistan

Study of the frequency of the comorbidities and their role in
appearing different complications after surgical revascularization
of coronary arteries at patient with ischemic heart diseases.

Analyzed data of 118 patients operated at period of 2009 year
(97 men and 21 women) with use bypass at 104 and of-pump tech-
nique at 14 patients. All patients had atherosclerotic changes at two
or more vessels. All patients carefully examined with using complex
laboratory-instrumental methods. Complications notes at 10 sick.
They include postoperation bleeding at 2 (1,6%), graft thrombosis at
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2 (1,6%), tachyarrhythmia 1 (0,8%) and infectious complications at
1 (0,8%), acute kidney insufficiency at 1 (0,8%), pleurisy at 3 (2,5%)
patients. General postoperative mortality was 3,4% (4 patients).

Analysis of the comorbidities in the general population of
patients, undergone operative management has shown following
distribution most often revealed diseases: arterial hypertension at
101 (85,9%), diabetes mellitus at 28 (23,7%), different stages of
the gastritis at 30 (25,4%), chronic cholecistitis 16 (13,6%), obe-
sity 68 (57,6%), disease 8 (6,8%), spine osteochondrosis7 (5,9%),
rheumatoid arthritis 4 (3,4%), deforming osteoarthritis of knee and
gout 8 (6,8%), adenoma of prostate gland 3 (2,5%), state after
acute impairment of cerebral circulation 6 (5,1%), oncology dis-
eases at 3 (2,5%), atherosclerotic damage branches of the arc of the
aorta 9 (7,6%) and other. Direct correlation relationship between
comorbidities and complications we haven’t revealed. However
such diseases as diabetes mellitus, obesity and arterial hypertension
are predispose factors to development complications.

The most frequently comorbidities with which happens to face
cardiosurgeon concerning with CABG are diabetes mellitus, obe-
sity and arterial hypertension.

PP23-COMPARATIVE ECHOCARDIOGRAPHY ESTIMA-
TION OF THE EARLY POSTOPERATIVE PERIOD AT PATIENTS
WITH OCCLUSIVE DISEASES OF CORONARY ARTERIES

A.A. Mansurov, U.B. Akhmedov, S.S. Murtazaev, H.G.Halikulov, S.A.
Babdjanov, 1.G.Adilova, E.S. Ziadinov

Republican Specialized Center of Surgery, Tashkent, Uzbekistan

Compare echocardiographic data at early postoperative period
after surgical revascularization of stenosis and occlusion coronary
arteries.

Analyzed data of 112 patients operated in 2009 year with good
and satisfactory result (93 men and 19 women), average age 54.8
( 8.3 years) with use bypass at 98 and off-pump at 14 patients.
There were two groups 85 and 27 patients. At group A entered
patients with hemodynamically stenosis. Group B consisted of
patients who had occlusion of one - 25 patients (92.6%), and
2 (7.4%) main vessels. Occlusion of LAD observed at 10 (37%),
RCA at 12 (44.4%), CA at 7 (25.9%) patients. Echocardiographic
data were valued after coming in hospital and before discharg-
ing. Postinfarcted cardiosclerosis revealed at 24 (28.2%) and at
25 (92.6%) B patients.

At arrival moment The average EF at group A was 44.1%,
hypokinesia of different segments at 39 (45.9%), akinetik areas at
3 (3.5%) and LV aneurysms at 5 (5.9%) (revascularization com-
plemented with aneurysmectomia) patients. Before discharging
EF increased till 45.2%, hypokinetic areas noted at 38 (43.7%).
There were no cases with akinetik areas appeared contractile func-
tion. At group B average EF during first examination was 38.7%,
before discharging 43.7%. First, hypokinetic segments noted at
26 (96.3%), akinetik at 7 (25.9%). Postoperatively transformation
hypo- to normokinesia at 2 (7.7%), akinetic to hypokinetic at 3
(42.8%). Aneurysms at B observed in 16 (59.2%) cases.

Surgical revascularization at patients with occlusion of main
coronary arteries brings to bettering of the hypoxic myocar-
diocytes metabolism hereunder contribute increasing of general
function of the myocardium.
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PP24-ACUTE CORONARY SYNDROME AFTER ADRENA-
LINE INFUSION

G. Peperas,’ G. Pepera,? A. Karanasios,” L.Rizos," E. Antonopoulos,’
G. Papanagnou,’ A. Antonoulas’

"Coronary Care Unit - Cardiology Department, General Hospital of
Lamia, 35100, Greece; 2University of Essex, Department of Biological
Sciences, Wivenhoe Park, C04 35Q, Colchester, UK

Introduction: The acute coronary syndrome (ACS) is the lead-
ing cause of death worldwide, associated with atherosclerosis in
75% of all cases. The purpose of the study was early diagnosis and
treatment of acute coronary syndromes (ACS) in patients with no
previous cardiac history.

Methods: A 45-years-old male, smoker, with a history of aller-
gic reactions to antibiotics preparation, presented at the hospi-
tal with uvula swelling, angioedema and bronchospasm. He was
treated directly with inhaled bronchodilators, intravenous corti-
costeroids and dilute solution of adrenaline. Symptoms of allergic
reaction were improved. However, chest pain and mild sweating
was experienced, which were declined after intravenously nitrates
infusion.

Results: Results of ECG showed ischemia in the lower lateral wall
(Figure 1 and 2), which was came to normal 1 hour later (Figure 3
and 4) due to nitrates treatment. Blood tests showed that CK MB max
=15.7, CK max = 247, SGOT = 65, LDH = 276, while the echocar-
diographic values were within normal limits (aortic root = 3.1cm, left
atrium = 2.9 cm, LVEF = 65%). Coronary angiography revealed no
blocked coronary arteries. His clinical picture was interpreted in spasm
of coronary vessels, due to prompt use of intravenous adrenaline.
Conclusion: The ACS in patients with no previous cardiac history, who
take sympathomimetic drugs, should be diagnosed early and treated
effectively by the clinicians. Modern and non-invasive diagnostic
tools, using mainly the medical history and the clinical picture of the
patient, contribute to the early diagnosis and effective treatment.

P N ISV s v
Name: ! // e <N genrs i 4500

10 mm/mV 25 mm/s Filter 35 Hz H 50 d
1

A ' . | s \ T
R T e N S, 'm.\w\._‘,w,.,ww,wmvﬂpm it i i ey

11

,,\ WM‘ “”’\M»J""’\'VJ"““ V/\H/Mm

L

'\r—/\lJ‘“/\’M

PNt NI Pt oy o e I i it PN o b o s i
aVR
V\‘W"/\mﬂ T “(‘M‘\m‘/.‘ T e
¥ ¥ ¥ | ! l i i
aVL
5

g e, » ¥ O T N ey

et sty

aVvk

T PSR PR |Gy

ke YL

9022K

s Filter 35 Hz W50 d

-N’V“\--“, A AP

i -
e/ |

— “—“‘/‘M«/M,/ »‘—fv/\-—«/\*-\ Tt
:'”‘»\-.J’,J/ \:_Nf‘ / K——NL/ \ML/ “‘V")',-J ‘\ML/N“_’J M)
£ \“”“!r'/ (rJ\“"“l,—/\’“—"“i o }L H: Mt ‘

J\/L/ \\ ,/m\ﬂ j\ / \J ”\1 ‘
‘MA‘ Mvwlh/\.fwt,m“iM

x_,\/' /\-\»_N

J\MA_W

T ,.
Figure 2

i it

ave
TN g S e wiﬂww‘\,——\q\r«”
£ i ¥ |
avL

ol e A s (e e e P LR
aVF

e e ok ) o e | Yy v s | S e
Figure 3

Name

1D:
10 s _Filter 35 Hz H 50 d |
.,—N,,_d,”»aqflr»#——wf-«-—«%w ,_,v_.\,“,_"

y i =
’/M/ w/w/ "N;n/w/ ¢—~«‘/ w\_‘/ ‘/\4/ vl

| i I s
i |
/M‘\/\H/ \-—«./gﬂwﬂ
I i !

/ |

J/ M/ w/ »«’/ ;uJ/ ]

’ “ li “ | i 1 f |
.ﬁ/;ﬂ_,/ /\N‘/\M/‘M/w/\__\d‘/%/‘n
vf ‘ 4*

‘II/_M N\/wﬁ/x J\J‘b/\d\nMwM‘/\_\‘/u -

) : |

Figure 4

PP25-EFFECTS OF MUSIC LISTENING ON HEMODY-
NAMIC INDICES DURING EARLY POST-OPERATIVE PERIOD
FOLLOWING CORONARY ARTERY BYPASS SURGERY

A. Dritsas, K. Papadopoulos, A. Karydas, A. Tasouli, I. Kriaras, D.V.
Cokkinos, S. Geroulanos

First Cardiology Dept. & Cardiac Surgery Intensive Care Unit, Onassis
Cardiac Surgery Center, Athens, Greece

Introduction: The purpose of our study was to assess the effects
of music listening on hemodynamic indices at an early stage
immediately following coronary artery by-pass grafting (CABG)
and prior to extubation.

Methods: We have studied 15 CABG patients (pts) who con-
sisted the music listening group (MG) (age 62+11 yrs) and 12
CABG pts consisted the control group (CG) (age 61£10). Ptsin the
MG listened to music via high quality headphones and relaxing
type of music was played for the whole study period on a hourly
basis followed by 15-20 min pause intervals. Invasive hemody-
namic continuous intensive care unit (ICU) monitoring included
systolic arterial pressure (SAP), heart rate (HR), capillary wedge
pressure (CWP). Blood sugar (BS) measurements were recorded
on a 2-hourly basis and also the total amount of IV drugs used for
pain control like pethidine and morphine.

Results: Mean time up to extubation was not different between
MG and CG (8+2 vs 8+3 hours, p=ns). No overall significant dif-
ference was demonstrated between MG and CG in the average
hourly recorded SAP, HR, CWP, BS. However, there was a signifi-
cant reduction in the amount of pethidine used in MG compared
with CG (2£1 vs 7+3 mg, p<0.05).

Conclusion: Music listening during the immediate ICU post-opera-
tive period prior to extubation does not appear to exhibit a significant
favourable hemodynamic effect in CABG pts. However, relaxing music
listening may be used as a complementary non-invasive intervention
to reduce the amount of opioid drugs used for pain control in ICU.
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PP26-ACUTE CORONARY SYNDROME IN YOUNG FEMALE
OF REPRODUCTIVE AGE- CASE STUDY

G. Peperas,’ G. Pepera,? L. Rizos," E. Antonopoulos,’ A. Karanasios,’
G. Papanagnou,’ A. Antonoulas’

"Coronary Care Unit - Cardiology Department, General Hospital of
Lamia, 35100, Greece; 2University of Essex, Department of Biological
Sciences, Wivenhoe Park, C04 35Q, Colchester, UK

Introduction: The purpose of this study is to sensitize health pro-
fessionals to recognize, treat and prevent the emergence of ACS in
patients with multiply risk factors, regardless of gender and age.

Methods: A 23-year-old female with a 7-year history of smok-
ing and dyslipidaemia (total cholesterol: 374 mg/dl, LDL: 310
mg/dl, HDL: 38 mg/d|, Triglycerides: 129 mg/d|, Risk score 9.8),
under intensive medical treatment, presented to a community
hospital with acute onset of left-sided chest pain. She has family
history of coronary artery disease (brother: sudden death at the
age of 29; parents: ACS at young age), but she had no previous
history of chest pain.

Results: The electrocardiogram showed ischemic lesions in the
lateral and inferior cardiac wall and introduced into the coronary
care unit. Her serum troponin (cTnT) concentration peaked at
15.4 pg/L, the Creatine kinase MB (CK-MB) at 60.5 pg/l, Serum
glutamic oxaloacetic transaminase (SGOT) at 120 IU/L, and
Lactate dehydrogenase (LDH) at 250 IU/L. Echocardiography
revealed septal and anterior wall hypokinesis and ejection fraction
of 45%. The patient was treated with aspirin, analgesics, vasodila-
tors, antiplatelet drugs; her clinical status was improved. Coro-
nary angiography revealed blocked arteries and stent was placed
successfully. She was managed medically and subsequently dis-
charged in stable condition.

Conclusion: The ACS in young women is a rare phenomenon in
clinical practice. However, the clinician must be particularly sensi-
tive and aware to deal with the diagnosis of these cases. Atten-
tion should be focused on prevention and information of young
people with multiple cardiovascular risk factors.

PP27-CLINICAL AND ANGIOGRAPHIC PARTICULARITIES
OF CORONARY HEARTHDISEASE IN PERIMENOPAUSAL
AND POSTMENOPAUSAL WOMEN

C. Motoc,’ R. Motoc,” M. Laszlo,? lonela Silivastru,’ I. Tilea'?
"Emergency County Hospital Targu-Mures, Medical Clinic IlI; ?Inter-
ventional Cardiology Clinic Targu-Mures; 3SCM Procardia Targu-
Mures, Romania

The purpose was to asses coronary pathology, in perimeno-
pausal and postmenopausal women up to the age of 65.

Material and Method: We included into the study women with
chest pain and abnormal ECG, admitted to the Medical Clinic
between 2007-2009, separated into two groups: perimenopause
50, postmenopause 96 women . We assessed mainly the clinical
forms of the coronary hearth disease and coronary angiography.

Results: In perimenopause the most frequent was stable
angina 40%, while in postmenopause acute coronary syn-
dromes were more frequent 50%. Syndrome X was found in
16% of women in perimenopause and 12% postmenopause.
Coronary angiography has revealed normal coronary arteries

5th International Meeting of The Onassis Cardiac Surgery Center

in 16% vs. 12%, muscle bridge 12% vs. 10%, and the pre-
dominance of bi-trivascular lesions in postmenopause. The
LAD artery was the most afected vessel, as univascular and
bivascular stenosis, where it was associated mostly with right
coronary lesions. The interventional therapy, was performed
in 20% of patients in perimenopause vs. 25% in postmeno-
pause and coronary by-pass in 4% of the cases. There were
significant differences regarding obesity 61% vs. 79% p=0.04,
diabetes mellitus 12% vs. 27% p=0.03. Cholesterol was higher
in postmenopause 92% vs. 86% and a significant difference in
the triglyceride levels 77% vs. 52% p=0.001, and there were
also higher levels of HDLcholesterol in postmenopausal women
97% vs. 82% p=0.04.

Conclusion: In women perimenopause the most frequent
clinical form was stable angina, after menopause there was an
increase in unstable angina and acute myocardial infarction and
the predominance of bi-trivascular lesions. Women postmeno-
pause have a significantly increased incidence of : obesity, diabe-
tes and dislipidemia. CHD incidence is rising early after the onset
of menopause.

Aortic Root Surgery -
Cardiac Anasthesia - Platelets
- Hypertension

PP28-THE USE OF CRYOPRESERVED AORTIC HOMOGRAFTS
AT A SINGLE UNIVERSITY CENTER (EARLY AND MID TERM
RESULTS)

G. Dimitrakakis, U. Von Oppell, A. Szafranek, D. Mehta, P. O’Keefe
Cardiothoracic Unit, University Hospital of Wales, Cardiff, CF14 4XW, UK

Background: Aortic root replacement can be performed with
cryopreserved aortic homografts with acceptable morbidity and
mortality in selected cases.

Methods: From June 2002 through April 2009, 33 patients (24
male-9 female ) aged 26 to 73 years old (mean 46 +13) under-
went aortic root replacement with aortic homografts.

14 patients (42.4%) / 7 patients (21.2%) underwent urgent/
emergency operation.

7 procedures (21.2%) were combined (CABG, MVR, MAZE (RF),
hemiarch replacement), 12 patients (36.3%) had redo-operations
[re-redo 4 (12.1 %)].

The causes were: IEin 19 patients (57.5%), degenerative disease
in 6 patients (18.1%), congenital disease in 4 patients (12.1%),
rheumatic disease in 4 patients (12.1%). EuroSCORE ranged from
1 to 20% (median 6%) and Logistic EuroSCORE: 1.51 - 89.51%
(median 4.4%). Follow up was complete with an average between
10 to 92 months (mean 43.8+23.1).

Results: 2 patients (6.6%) had re-exploration for bleeding
and 1 patient required emergency laparotomy due to splenic
rupture. Perfusion time = 109 - 454 minutes (mean 201+/-75.6)
aortic cross clamp=96-308 minutes ( mean 162.5 +/-48.9). Total
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circulatory arrest required in 11 patients (33%) and ranged from
2 to 21 min (mean 7.2+/-6.3). The hospital stay was between 4
and 59 days (mean 17+/-12.9). The operative mortality was 4/33
(12.1%). 5 patients (15.1%) required PPM. No structural aortic
valve failure observed during the follow-up period. 1 patient died
in 52 post-op month due to recurrence of IE.

Conclusion: Aortic root replacement with cryopreserved
homografts can be performed safely with good early and mid
term results.

PP29-EPIDURAL ANESTHESIA IN CARDIAC SURGERY
V. Petrovski, E. Stoicovski, T. Manailova, N. Hristov, Z. Mitrev
Special Hospital for Surgery “Filip Vtori”

Introduction: Our 5 years experience with use of combined
high epidural thoracic anesthesia (HTEA) with superficial general
anesthesia (GA) in open-heart surgery.

Material and Methods: January 2005 to December 2009,
2500 patients were subjected to surgery using HTEA and GA. Epi-
dural catheter was placed in all patients one day before surgery.
The goal was to reach somatosensory and motor block between
C5 and T7. General anesthesia was achieved with 12.5 pg sufen-
tanil, followed by pancuronium of 8mg. Following endotracheal
intubation, HTEA was achieved with the use of 0.5% Bupivacain
and Sufenta F 25pug/ in 20ml, delivered at 30ml/h, 30min before
the surgical incision and sternotomy. With adequate intraopera-
tive analgesia, dose was reduced to 5-8ml/h.

Afterwound closure, HTEAis changed to combination of 0.25%Bupi-
vacain and 25 pg/ sufentanil in 20ml, 3-5-10ml/h titrated to provide
adequate postoperative analgesia. Visual Analog Scale (VAS) of pain
and hemodynamic parameters were used to assess adequacy of the
analgesia. Extubation time, first mobilization was documented. HTEA
catheter was removed on second postoperative day.

Results: All patients remained hemodinamically stable Twenty
% of the patients were extubated in the operating theater, 40%
extubated within 5 hours, 23% within 10 hours and 17% after
10 hours. None required reintubation and all remained hemodi-
namically stable. Average postoperative VAS 3.5 £ 0.9. All patients
were mobilized first postoperative day.

Conclusion: HTEA with superficial GA has shown to be safe
during surgery and postoperative period, allowing fast extubation
with minimal pain, early mobilization, leading to shorter ICU and
hospital stay.

PP30-MONITORING OF HAEMOSTATIC MANAGE-
MENT IN HIGH RISK CARDIAC SURGERY PATIENT BY
THROMBOELASTOMETRY

D. Jonjié, Z. Cekol, Z. Sutli¢

Department of Cardiac Surgery, University Hospital Dubrava, Zagreb,
Croatia

Introduction: Cardiac operations using extracorporeal circu-
lation machine (cardiopulmonary bypass - CPB) can have nega-
tive outcome on the organism, especially due to influence on
haemostasis. Activation of coagulation mechanisms as result of
blood contact with non physiologic surfaces (CPB) can provoke

activation of extrinsic coagulation pathway. Surgical trauma,
hemodilution priming solutions and high doses of heparine lead
to impaired coagulation and risk of bleeding. We used a bleeding
management system thromboelastometry (TEM) which measures
viscoelasticity of the patients’ blood and monitores blood coagu-
lation during and after the cardiac surgery.

Methods: We performed a retrospective study to evaluate the
ability of TEM system to predict postoperative bleeding after car-
diac surgery and to determine a transfusion guide in utilization of
blood products. Participants: 64 adult male and female patients
undergoing cardiac surgery (CABG, valve replacement, combined
operation, aortic surgery, Htx, reoperation). Blood samples had
been taken preoperatively (before introduction of anaesthesia),
and 10 mins after application of protamin.

Results: Fourteen patients had normal TEM results (group 1).
Significantly greater volume of fresh frozen plasma (FFP) (med.
0/810 ml, p=0,001) had been applied to 50 patients with abnor-
mal TEM results (group 2), in operating room. There was no dif-
ference between groups in (thoracic drainage or bleeding) in
early postoperative period. When comparing the TEM param-
eters (CT intem, CT extem, MCF fibtem), there were no signifi-
cant changes, except for increase in clot strenght (maximum clot
firmness MCF).

Conclusion: Introduction of this method significantly reduced
necessity of blood transfusions perioperatively, it lowered reex-
ploration rate and decreased necessity for transfusion leading to
lower expenses and improvement of entire treatment results.

PP31-THE CONTRIBUTION OF RENAL DOPPLER ULTRA-
SONOGRAPHY IN THE DIAGNOSIS OF RENOVASCULAR
HYPERTENSION

R. Motoc,’ C. Motoc,? M. Laszlo,? I. Tilea,” M. Borda*

TInternal Medicine, University of Medicine and Pharmacy, Targu
Mures, Romania; 2Internal Medicine, Emergency County Hospital,
Targu Mures, Romania; 3SCM Procardia, Targu Mures, Romania;
“Cardiovascular Reabilitation Hospital, Cluj-Napoca, Romania

Introduction and Aims: Detecting the renal artery stenosis
is important, because its consequences, especially renovascular
hypertension and kidney failure, can be curable by revasculariza-
tion. Using a cost efficient examination, duplex mode Doppler
ultrasonography, we tried to diagnose the hemodynamically
significant renal artery stenosis and evaluate its relationship with
other cardiovascular diseases and renal function.

Methods: We included in our study 122 patient with hyperten-
sion admitted to hospital and with a follow-up between 2000-
2009. Using duplex mode Doppler ultrasonography we measured
a series of parameters:maximum systolic speed, pulsatility, resis-
tivity indexes. Angiographic examination was used to confirm the
presence of the stenosis and its severity.

Results: We found 86 patients without stenosis representing
70.49%, and with stenosis 36 patients 29.51%. The average blood
pressure was higher in the group with stenosis 194 mmHg vs.
the group without stenosis 160mmHg, p<0.001. A larger propor-
tion of patients required 3 antihypertensive drugs 86.11% versus
56.98%, p=0.002. Coronary disease was found in 58.33% of the
patients with stenosis versus 19.77% in those without stenosis

$90




p=0.001. The average level of cretinine was 1.76 mg/dl in the
groupe with stenosis compared to 1.11 mg/dl in the other group
p=0.001.In the group with stenosis 55.56% had peripheral arteri-
opathy versus 24.42%, p=0.001.

Conclusions: Coronary disease, peripheral arteriopathy and
renal failure have a much higher frequency in the group with
stenosis. In the group with stenosis, blood pressure values were
significantly higher and required more often over 3 antihyper-
tensives. The angiographic examination confirms that Dop-
pler vascular ultasonography is an efficient relatively cheap
and reproducible examination in the diagnosis of renal artery
stenosis.

Intensive Care

PP32-VENO-VENOUS ECMO IN MANAGEMENT OF
ACUTE RESPIRATORY FAILURE DUE TO H1N1/2009 INFLU-
ENZA INFECTION

S. Choptiris, N. Maggs, M. Smith, A. Vuylsteke, D. Jenkins
Papworth Hospital NHS Trust, Cambridge, United Kingdom

Introduction: Veno-venous ECMO was used to support eight
patients admitted with severe Acute Respiratory Distress Syndrome
(ARDS) secondary to influenza HIN1/2009. This report arrays the
ECMO methodology employed emphasising core advantages of
the circuit. Survival rates are reported.

Methods: Between August 2009 and January 2010, eight
patients, diagnosed with H1N1/2009 ARDS, were transferred
to our tertiary specialist cardiothoracic Center for ECMO fol-
lowing inability to manage type Il respiratory failure despite
advanced ventilatory support. The suitability for ECMO was
assessed based on reversibility of pathology and criteria pub-
lished in the CESAR trial (Peek G et al. 2009) ECMO circuit
included two Centrimag-Levitronix consoles per patient for
safety . The selection of ECMO disposables was based on
national standards regarding their durability and reliability
against extended hospitalisation. Anti-coagulation was main-
tained with continuous unfractionated heparin infusion and
was monitored using Activated Prothrombin Ratio (APR) and
ACT.Less invasive cannulation was achieved with single site
percutaneous insertion of the AvalonEliteTM, Bi-Caval dual
lumen catheter in 5 patients.

Results: The total duration of ECMO support was 133 days.
The patients had the following characteristics; 5 Caucasian, 3
Asian, 3:5 male to female ratio, average age 40.4. One patient
had two periods on ECMO (30 and 3 days). There was no circuitry
or pump failure, but one patient required 2 oxygenators in paral-
lel. All three patient deaths were due to intracranial haemorrhage,
despite tightly controlled anticoagulation.

Conclusion: ARDS secondary to HIN1/2009 was adequately
managed with veno-venous ECMO though mortality second-
ary to intracranial haemhorrage was high. Veno-venous ECMO
has a role in the management of pneumonitis seen in influenza
pandemics.
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PP33-ANESTHESIA IN ADULT CARDIAC SURGERY WITH-
OUT MAINTENANCE OF MUSCLE RELAXANT: A RANDOM-
IZED CLINICAL TRIAL

S. Fakhari, E. Bilehjani, R. Azarfarin, M. Mirinazhad , S. Negargar
Tabriz University of Medical Sciences (Madani Heart Hospital),
Tabriz, Iran

Introduction: Some recent studies concluded that there may
be no need for muscle paralysis during cardiac surgery when ade-
quate anesthesia is provided. We studied this theory in random-
ized clinical trial.

Methods: Eighty adult patients were randomly allocated into
two groups for elective coronary artery bypass graft surgery. In
study group (n = 40) only an intubation dose of cisatracurium was
administrated, as opposed to control group (n = 40), who had
additionally a continuous infusion. The anesthesia level was main-
tained at same limit using propofol infusion. Remifentanil infusion
was titrated to control patient hemodynamic response. During
surgery, any minor (fine body or respiratory muscle movements)
or major (coarse body movements or bucking/caught) move-
ments were recorded. Postoperatively, analgesia was provided by
remifentanil. Surgical condition was classified into three states:
good (no movement), acceptable (minor movements), or poor
(major movements). Intra and postoperative characteristics were
compared between two groups.

Results: Statistical analysis was performed in only 78 patients
(study = 38, control = 40). The demographic and preopera-
tive characteristics of two groups were comparable. Intraop-
erative propofol consumption was same, but significantly more
remifentanil was used in study group (p = 0.001). Postop-
erative characteristics and complication rates was same. There
were no movements in control group patients, while in study
group one patient had major movement and three had minor
movements.

Conclusions: We concluded that omitting maintenance muscle
relaxants in adult cardiac surgery or in fact eliminating residual
muscle paralysis at the end of the surgery without improving early
outcome can increase patient intra-operative movement risk.

PP34-1S FINDER NEEDLE NECESSARY FOR INTERNAL
JUGULAR VEIN CATHETERIZATION?

E. Bilehjani, S. Fakhari

Madani Heart Hospital, Tabriz University of Medical Sciences, Tabriz,
Iran

Introduction: It may be no need for routine firstly used
small finder needle during Internal Jugular Vein (I}V) cath-
eterization when the procedure is performed by an anes-
thesiologist. We studied effect of finder needle use on I}V
catheterization success and complications rate in adult car-
diac surgery.

Methods: A prospective observational study was carried out
for 3 month period and all patients older than 18 years who
underwent elective cardiac surgery were studied. Data were
collected about operator, using finder needle, patient posi-
tion, success rate, intra and postoperative complications of I}V
catheterization.
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Results: Out of 399 patients, 42 patients were excluded from
study. Of remaining 357 patients, in 93% right internal jugular
vein was the preferred vein. Small finder needle was used in 148
(45.8%) of 1)V catheterization (group one) versus 175 (54.2%)
patients that 1]V catheterization were done without using finder
needle (group two). Anesthesiology residents significantly used
finder needle more than expert attending anesthesiologist
(p=0.001). Using finder needle significantly increased catheteriza-
tion time from 5.8£2.2 to 8.6+3.4 minutes (p=0.002). There were
not any significant differences in complications and success rate
between two groups.

Conclusions: We concluded that in internal jugular vein cath-
eterization, anesthesiologists may not have any need for small
finder needle use in purpose to reduce complications or increase
success rate.

PP35-EFFECTIVE COMBINED OFF-PUMP SURGICAL
TREATMENT AND AUTOLOGOUS BONE-MARROW
TRANSPLANTATION FOR END- STAGE ISCHEMIC
CARDIOMYOPATHY

S. Prapas,’ D. Protogeros,’ F.Danou,? V. Kotsis," I. Panagiotopoulos,’
J. Linardakis," F. Tzanavaras, E.Chandrinou?

"Department of Cardiac Surgery, ?Department of Anaesthesia,
3Department of Immunohematology and Transfusion Medicine,
Henry Dunant Hospital, Athens, Greece

Obijective: To propose an alternative method combined off-
pump treatment of end-stage ischemic cardiomyopathy con-
sisting of revascualization of ischemic areas, external reshap-
ing of the LV in order to restore near normal geometry and
autologous bone marrow-derived mononuclear cell (BM-MNC)
implantation.

Methods: Forty seven patients (mean age 58+8.9 years) under-
went the above procedure. All patients were NYHA IlI-IV and 4
were transplantation candidates. They underwent standard labo-
ratory evaluation, transthoracic echocardiography, dipyridamole
thallium scintigraphy (DTS) and cardiac MRI preoperatively and
at 3, 6 and 12 months postoperatively. After revascularization and
external LV reshaping, BM-MNCs were injected into predeter-
mined peri-infarct areas.

Results: Forty five patients survived during a follow up
period of 3-37 months. Ejection fraction improved from
21.74£7.4% to 30.6+£6.9%, 36.5+4.3% and 37.7+4.2% at 3,
6 and 12 months respectively. Left ventricular end-diastolic
diameter was reduced from 66.1+4.9mm to 62.6+3.9mm,
60.5+2.9mm and 59.314.2mm respectively. Previously
non-viable areas on DTS were found to contain viable
tissue and MRI showed hypokinesia in previously akinetic
areas. NYHA class improved to I-ll. No significant arrhyth-
mias were noted during the follow-up period.One patient
died due to low cardiac output and one patient died due
to septic shock.

Conclusions: Combined off-pump surgical treatment
and autologous bone-marrow mononuclear cell transplan-
tation for end-stage ischemic cardiomyopathy is safe and
feasible and appears to improve the patients’ functional
status.

Heart Failure

PP36-EXERCISE CAPACITY IN PATIENTS WITH LEFT VEN-
TRICULAR ASSIST DEVICE VERSUS PATIENTS WITH BI-
VENTRICULAR ASSIST DEVICE LONG-TERM AFTER DEVICE
IMPLANTATION

I.D. Laoutaris, A. Dritsas, A. Manginas, S. Adamopoulos, V. Vartela,
A. Gouziouta, G. Polychronopoulos, L. Louca, D. Zarkalis, G. Stavridis,
P. Sfirakis

Onassis Cardiac Surgery Center, Athens, Greece

Introduction: Due to lack of donor hearts, patients with ven-
tricular assist devices (VAD) are increasing. We aimed to investi-
gate whether patients with left VAD (LVAD) present with a better
functional capacity compared to patients with biventricular sup-
port (Bi-VAD), late after device implantation.

Methods: Out of 23 patients with VAD (Berlin Heart GmbH,
Germany) bridged to HTx, 11 patients with LVAD (9 males/2
females) and body mass index (BMI) 25.8+3.9, kg/m?, of mean
age 38.4+15.1 years, classified according to Interagency Regis-
try for Mechanically Circulatory Support (INTERMACS) scale as
1 (n=1), 2 (n=10) and 12 patients with Bi-VAD (12 males) and
BMI 23.9£3.9 kg/m? of mean age 37.31£14 years, INTERMACS
1 (=3), 2 (n=4), 3 (n=5) underwent cardiopulmonary exercise
testing for measuring peak oxygen consumption (peakVO,),
and the 6-minute walk test (6MWT), 6+3.7 months post-
implantation.

Results: Exercise capacity in patients with LVAD vs. patients
with BiVAD of similar age, BMI and gender, assessed by peakVO,
(14.943 vs. 16.3+£3.8 ml/kg/min, p=ns), as well as exercise time
(8.3£2.9 vs. 9.2+£2.1 min), VE/VCO?2 slope (37.8+7.4 vs. 40+5.3,
p=ns), VE (45.8+12.9 vs. 55.84£15.9 L/min, p=ns), and VO, at
anaerobic threshold (11.6+4 vs. 12.5+4.6 ml/kg/min, p=ns)
respectively, did not differ significantly. The 6MWT distance was
comparable between LVAD patients and Bi-VAD patients (439187
vs. 493159 meters, p=ns).

Conclusion: Long-term after device implantation, both maxi-
mal and submaximal exercise capacity did not differ significantly
between patients with LVAD and Bi-VAD. Our findings indicate
that exercise capacity in patients with VAD is independent of uni-
ventricular or biventricular support.

PP37-BENEFITS OF PHYSICAL TRAINING ON FUNC-
TIONAL STATUS IN PATIENTS WITH VENTRICULAR ASSIST
DEVICES LONG-TERM POSTIMPLANTATION

I.D. Laoutaris, A. Dritsas, S. Adamopoulos, A. Manginas, A.
Gouziouta, M.S. Kallistratos, M. Koulopoulou, V. Voudris, D.V.
Cokkinos, P. Sfirakis

Onassis Cardiac Surgery Center, Athens, Greece

Introduction: Exercise capacity may not be fully restored in
patients with heart failure even long-term after ventricular assist
device (VAD) implantation. The benefits of exercise training in
patients with VAD are unknown.
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Methods: Fifteen patients, age 38.3+£15.9 yrs, bridged to heart
transplantation with LVAD or BiVAD (Berlin Heart) were random-
ized at a ratio 2/1, to a training (TG, n=10) or control group
(CG, n=5), 6.3+4 months post-implantation. Both groups were
advised to walk 30-45 min/day. TG also underwent moderate-
intensity aerobic exercise using a bike or treadmill for 45 min, 3-5/
week, combined with high-intensity inspiratory muscle training
using a computer-designed software to respiratory exhaustion,
2-3/week for 10 weeks. Patients were tested using cardiopulmo-
nary exercise testing, 6-min walk-test (6MWT), spirometry and
electronic pressure manometer for inspiratory muscle strength
(Pimax) and endurance (SPimax) measurement. Quality of life
(QOL) was assessed with the Minnessota Living with Heart Failure
questionnaire.

Results: TG improved peakVO, (19.314.5 vs. 16.8+3.7 ml/
kg/min, p=0.008) and VO, at ventilatory threshold (15.1+4.2
vs. 12£5.6 ml/kg/min, p=0.01), while VE/VCO, slope decreased
(35.9£5.6 vs. 40£65, p=0.009). The 6MWT distance (527+76
vs. 462188 m, p=0.005) and QOL were improved (38.2+11.6
vs. 48.9+12.8, p=0.005) as well as Pimax (131.8+33 vs.
95.5£28 cmH,0, p=0.005), SPimax (484+195 vs. 340£193
cmH,0/s/10° p=0.005) and inspiratoty lung capacity (2.4+0.9
vs. 1.7£0.7 L, p=0.005). No significant changes were noted in
the CG.

Conclusions: Our findings indicate that exercise training may
improve the functional status of VAD recipients late post-implan-
tation and thus, may have additional importance in cases of des-
tination therapy.

PP38-EXERCISE CAPACITY AND QUALITY OF LIFE IN LEFT
VENTRICULAR ASSIST DEVICE RECIPIENTS OF CONTINU-
OUS-FLOW INTRACORPOREAL SUPPORT VERSUS PULSA-
TILE-FLOW EXTRACORPOREAL SUPPORT

I.D. Laoutaris, A. Dritsas, V. Vartela, A. Manginas, S. Adamopoulos,
A. Gouziouta, M. Tsakalou, L. Louca, D. Zarkalis, L. Tsourelis, G.
Stavridis, P. Sfirakis

Onassis Cardiac Surgery Center, Athens, Greece

Introduction: We investigated potential differences in exercise
capacity and quality of life in patients with implantable intrac-
orporeal (INCOR) continuous- flow Left Ventricular Assist Device
(LVAD) versus patients with extracorporeal (EXCOR) pulsatile-flow
LVAD, bridged to heart transplantation (HTx).

Methods: Eleven patients with LVAD (Berlin Heart) partici-
pated in the study. Five male patients with INCOR continuous-
flow support LVAD, with body mass index (BMI) 25.8+3.9, kg/
m?, of mean age 44+18 years, classified according to Interagency
Registry for Mechanically Circulatory Support (INTERMACS) scale
as 2 (n=5) and 6 patients with EXCOR pulsatile-flow LVAD with
BMI=23.9+3.9 kg/m? of mean age 34+11 years, INTERMACS:
1 (n=1), 2 (n=5), underwent cardiopulmonary exercise test-
ing (CPET) for measuring peak oxygen consumption (peakVO,)
and quality of life evaluation using the Minnesota Living with
Heart Failure (MLWHF) Questionnaire, 5.1+3 months after device
implantation.

Results: Exercise capacity in patients with INCOR continu-
ous-flow support LVAD vs. patients with EXCOR pulsatile-flow
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LVAD, assessed by peakVO2 (14.8+2.8 vs. 14.9+£3.5 ml/kg/
min, p=ns), as well as exercise time (8.9+2.2 vs. 7.7£3.5 min),
VE/VCO, slope (4117 vs. 35£7.1, p=ns) and VO, at anaero-
bic threshold (9.5+5.8 vs. 12.9+1.7 ml/kg/min, p=ns) did not
differ significantly. QOL assessed by the MLWHF questionnaire
was also comparable in patients with INCOR continuous LVAD
vs. EXCOR pulsatile LVAD (39.6£12.6 vs. 44.4+5.2, p=ns))
respectively.

Conclusion: Exercise capacity and quality of life did not differ
significantly between patients with INCOR continuous-flow LVAD
and EXCOR pulsatile-flow LVAD. Thus, potential inconvenience
due to the operating console in patients with EXCOR LVAD does
not limit their functional status.

PP39-COMPARISON OF FUNCTIONAL STATUS BETWEEN
PATIENTS WITH MECHANICAL CIRCULATORY SUPPORT
AND PATIENTS AFTER HEART TRANSPLANTATION

I.D. Laoutaris, A. Dritsas, S. Adamopoulos, A. Manginas, A.
Gouziouta, V. Vartela, M.S. Kallistratos, D. Chilidou, L. Louca, D.
Zarkalis, G. Stavridis, P. Sfirakis

Onassis Cardiac Surgery Center, Athens, Greece

Introduction: Since patients with ventricular assist devices
(VAD) are increasing, we compared the functional status of VAD
recipients to that of patients after heart transplantation (HTx).

Methods: Fifteen patients with VAD (LVAD [n=7]/ BiVAD [n=8],
Berlin Heart), (14 males, 1 female), age 38.3+15.9 yrs, bridged to
HTx with body mass index (BMI) 23.6+4.2 kg/m? and 14 patients
(12 males, 2 females) after orthotopic HTx, age=43+11 years and
BMI=24+4.9 kg/m? were studied. Exercise capacity was tested
using cardiopulmonary exercise testing on a treadmill using
the Dargie protocol and the 6-min walk-test (6MWT) at least 3
months post-surgery. Dyspnea was measured using the Borg scale
at the end of the 6MWT.

Results: Patients with VAD were matched for age, gender
and BMI to HTx patients. HTx patients achieved a higher mean
peakVO, compared to VAD patients (20.4+3 vs. 16.2+3.8 ml/
kg/min, p=0.005), longer treadmill exercise time (11.5+1.2 vs
9.1£2.4 min, p=0.004) and higher VO, at anaerobic threshold
(16.2£3 vs. 1245 ml/kg/min, p=0.01), respectively. However,
the 6MWT distance in patients with HTx was comparable to that
covered by VAD patients (478+71 vs. 452+75 m, p=ns) although
dyspnea tended to be more for patients with VAD (9.2£1.5 vs.
10.5+1.3, p=0.03).

Conclusions: Our findings show that although maximal exer-
cise capacity is higher in patients after HTx in comparison to
VAD patients, submaximal exercise capacity which may be more
important in determining daily activities does not differ signifi-
cantly between HTx and VAD patients. Rehabilitation programs
could contribute to a further improvement of exercise capacity in
VAD recipients.
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PP40-BENEFICIAL EFFECTS OF A COMBINED WHOLE
BODY ENDURANCE / INSPIRATORY MUSCLE TRAINING
ON AEROBIC ENDURANCE IN PATIENTS WITH HEART
FAILURE

K. Doulaptsis, S. Adamopoulos, D. Tsiapras, A. Gkouziouta, I.
Laoutaris, V. Vartela, N. Plessas, G. Karavolias, A. Dritsas, V. Voudris
2nd Cardiology Division, Onassis Cardiac Surgery Center, Athens,
Greece

Introduction: Whole body endurance training (WTR) improves
functional status in patients with heart failure (HF). Inspiratory
muscle training (IMT) also resulted in significant improvement in
exercise capacity in this population. We investigated the potential
additive benefits of IMT on WTR in HF.

Methods: Seventeen patients (n=17), age 5617 years, with
dilated cardiomyopathy (n=10) or ischemic cardiomyopathy (n=7)
were randomly assigned to either WTR (n=9) group or combined
WTR/IMT (n=8) group. WTR involved bike exercise at 60-80% of
max heart rate, 3-5/week for 12 weeks for both groups. IMT, for
WTR/IMT group, involved training at 60% of sustained maximal
inspiratory pressure (SPimax) for 30 min, 3/week for 12 weeks
using a designed-purpose software with an electronic pressure
manometer. Pre- and post-training exercise capacity was evalu-
ated using cardiopulmonary exercise testing and end-systolic LV
volume (LVESV) was assessed by 2-D echocardiography while
inspiratory muscle strength (Pimax) and endurance (SPimax) by
electronic pressure manometer.

Results: WTR/IMT group, improved Pimax (114116 vs.
89423 cmH20, p=0.01) and SPimax (499.8+142 vs. 378115
cmH20/s/1000, p=0.01). LVESV decreased significantly in WTR
group (96.2+21 vs. 105.1+30 ml, p=0.04) and tended to decrease
in the WTR/IMT group (119.6+41 vs. 139+51 ml, p=0.07). WTR
and WTR/IMT groups tended to increase peakVO2, (20.5+5 vs.
18.84+3.9, ml/kg/min, p=ns) and (20.5+3.6 vs. 18.7+3, ml/kg/
min, p=ns) respectively, but not significantly.

Conclusion: Training resulted in a decrease in LVESV in both
WTR and combined WTR/IMT groups. Exercise capacity tended
to increase in both groups. Inspiratory muscle function improved
only in the combined WTR/IMT group.

PP41-A NEW MATHEMATICAL APPROACH INVESTIGAT-
ING PATIENT SPECIFIC FACTORS FOR THE DETERMINA-
TION OF CLINICALLY USEFUL MARKERS OF CARDIOVAS-
CULAR STATUS

V. Vartela,” A. Tsanas,?? D. Tsiapras,’ P. Sfirakis,* V. Voudris'

2nd Cardiology Division, Onassis Cardiac Surgery Center, Athens,
Greece; 2Systems Analysis, Modelling and Prediction (SAMP), Depart-
ment of Engineering Science, University of Oxford, Oxford, UK;
30xford Center for Industrial and Applied Mathematics (OCIAM),
University of Oxford, Oxford, UK; *Transplantation and Mechanical
Circulatory Support, 1st Division of Cardiothoracic Surgery, Onassis
Cardiac Surgery Center, Athens, Greece

Introduction: Cardiopulmonary exercise-testing (CPX) is a tool
to determine the functional capacity of patients with heart failure.
We developed a model predicting the main CPX parameters from
patient specific factors and clinical information.

Methods: We developed mathematical formulas linking the meta-
bolic equivalent (METs), ratio of maximum expiratory volume to CO,
production (VE/VCO,) and maximum respiratory Oxygen uptaken
VO, o) of a symptom-limited CPX with the age, gender, height,
weight, smoking habits, fitness, systolic pressures, diastolic pressures,
heart rate, recording values at rest and after maximum exercise from
188 subjects, aged 18-80 years (mean age 48.2+13.7 years) who
referred for a CPX. We used the Spearman correlation coefficient to
assess the association strength of each patient specific factor with the
quantities of interest and computed p-values and the robust itera-
tively reweighed least squares method to compute the linear regres-
sion coefficients relating the input variables with the quantities of
interest. We report the out-of-sample mean absolute error (MAE).

Results: p-values indicate whether an input variable is signif-
icant in predicting the outcome measurement, and the Spear-
man correlation coefficients offer a preliminary indication of the
association strength of each input variable with the quantities of
interest (METs, VE/VCO,, VO, ). For each quantity of interest
we only include the significant predictors (p-value<0.05).The out-
of-sample MAE were (meanztstandard deviation): 1.20+0.42 for
METs, 5.09+0.95 for VE/VCO,, 3.09+0.65 for VO, .

Conclusions: We present a method linking cardiovascular dis-
ease markers with measurable quantities which offers a reason-
able estimate of METs, VE/VCO, and VO without requiring
the patient to undertake the CPX.

2,max’

PP42-THE EFFECT OF BOSENTAN ON CLINICAL AND
HAEMODYNAMIC STATUS OF PATIENTS WITH B-THALAS-
SAEMIA AND PRIMARY PULMONARY HYPERTENSION

P. Kariofillis, D. Tsiapras, A. Gouziouta, V. Vartela, S. Kyrzopoulos,
G. Karavolias,V. Voudris

Onassis Cardiac Surgery Center, Athens, Greece

B-thalassaemia has been recognized as a cause of primary pul-
monary hypertension (PPH).

The aim of our study was to prospectively evaluate the safety
and haemodynamic and clinical efficacy of bosentan therapy in a
group of b-thal patients with PPH.

Methods: Eleven b-thal patients, with increased (>50 mmHg)
right ventricular systolic pressure (RVSP), with normal LV sys-
tolic and diastolic function were included. Patients had a clinical,
echocardiographic evaluation and 6 minutes walk test (6MWT) at
baseline and every 3 months for at least 18 months. In 6 patients
who consented, a right catheterization was also performed at base-
line and at the end of follow up. Apart from regular medication, all
patients received bosentan in maximal dose of 250mg/day.

Results: Patient’s follow up lasted 24+8 months (8-32). Bosen-
tan was discontinued in one patient due to liver dysfunction and
in another patient due to extensive skin rash which both recov-
ered. The patients showed a significant functional improvement
(6MWT: 415+61m at baseline, 561+62 m at the end, p<0.001).
RVSP declined (from 74412 to 6311 mmHg, p<0.01) and RV diam-
eter decreased (from 38+4 to 35+5 mm, p<0.05). Cardiac output
increased (from 6.0+0.9 to 6.3+0.8 L/min, p<0.01). Mean systolic
pulmonary pressure (in the 6 patients) showed a decline (from 44+4
to 38+8 mmHg, p:0.08) with a significant drop of estimated pulmo-
nary resistance (from 5.5+1.4 to 4.9+1.5 Wood units, p<0.01).
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Conclusion: Therapy with bosentan seems to be efficient in
clinical and haemodynamic improvement of patients with b-thal
and PPH, without significant or permanent adverse reactions.

PP43-LONG-TERM SUPPORT WITH A BI-VENTRICULAR
ASSIST DEVICE - A SINGLE CENTER EXPERIENCE

A. Gkouziouta, L. Louca, S. Adamopoulos, A. Manginas, E. Leontiades,
L. Tsourelis, D. Zarkalis, A. Thanopoulos, G. Stavridis, P. Sfirakis
Onassis Cardiac Surgery Center, Athens, Greece

Introduction: Low organ donation combined with delayed
referral of advanced-stage cardiomyopathy patients necessitates
biventricular assist device (BiVAD) support for extended periods
of time. Reliable devices and close patient follow-up increase the
survival likelihood. We report our experience with the Berlin Heart
Excor BiVAD.

Methods: Thirty-six biventricular Berlin Heart Excor devices
have been implanted since 2004. Patients’ ages ranged from 11
to 60 years (median age 35 years). Diagnoses included dilated
(74.5%), ischemic (17%) and restrictive (8.5%) cardiomyopa-
thies. All patients presented in severe biventricular failure (intra-
venous inotropes, 31; ventilated, 5; IABP, 25; mean: Cl 1.9 L/min/
m?; CVP 19 mmHg; total bilirubin 3.75 mg/dl; NT-proBNP, 25,500
pg/ml). Two patients needed a BiVAD after left ventricular assist
device support of 439 and 295 days, respectively. Anticoagulation
consisted of heparin, Vitamin K antagonist,aspirin, dipyridamole
and clopidogrel.

Results: Thirty day, 180 day, and 1 year survival after implanta-
tion (excluding transplanted patients) was 95%, 87% and 82%
respectively.

Nineteen patients (53%) were transplanted, and 9 are ongoing.
Mean time on support was 319 days and 31 out of 36 patients
with adult-sized pumps were discharged home with a mobile
driver. Three patients exceeded 2 years of uncomplicated support
before they were transplanted. Twelve patients were on support
for more than 1 year.

One patient with renal failure and dialysis dependence lives at
home 3 years after implantation. Complications included infection
(n =6), bleeding requiring reexploration (n=3), and thromboembo-
lic events (n =4).Seven patients died, 1 of an accidentally ruptured
cannula (after 365 days),2 of sepsis ,4 of multiorgan system failure.

Conclusions: Reliability of components and strict utilization of
patient-care protocols leads to excellent survival in this extremely
sick population. Meticulous multi-disciplinary management by
experienced personnel is essential.

PP44-EVALUATION OF THE 6-MIN WALK TEST FOR THE
ASSESSEMENT OF EXERCISE CAPACITY IN PATIENTS WITH
VENTRICULAR ASSIST DEVICES

I.D. Laoutaris, A. Dritsas, A. Manginas , S. Adamopoulos, I. Kriaras,
V. Vartela, M. Koulopoulou, F. Kalomiri, L. Louca, D. Zarkalis, G.
Stavridis, P. Sfirakis

Onassis Cardiac Surgery Center, Athens, Greece

Introduction: We aimed to investigate whether the widely
used 6-min walking test (6MWT) in patients with heart failure,
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can be used for the assessment of exercise capacity in patients
with ventricular assist devices (VAD).

Methods: Fifteen patients with VAD (Berlin Heart GmbH,
n=14, Heart Mate XVE n=1) with either left ventricular assist
device (LVAD, n=7) or biventricular assist device (BiVAD, n=8),
of mean age 38.3+15 years, classified according to Interagency
Registry for Mechanically Circulatory Support scale as 1 (n=3),
2 (n=9) and 3 (n=3) participated in the study. After a mean time
of 6.314 months post-VAD implantation, patients underwent car-
diopulmonary exercise testing (CPET) for measuring peak oxygen
consumption (peakVO2) on a treadmill using the Dargie proto-
col. The 6MWT distance was also measured in an unobstructed
100-meter corridor according to the American Thoracic Society
guidelines.

Results: Patients achieved a mean peakVO,=16.1+3.8 ml/kg/
min at an exercise time=9.1+2.4 min while VO, at anaerobic
threshold was 12+5 ml/kg/min, VE/VCO, slope=39.8+6.4 and
VE=52.2416.9 L/min. The mean 6MWT distance was 452+76 m.
A significant correlation was detected between 6MWT distance
and peakVO2 (r=0.705 p=0.003) and 6MWT distance with exer-
cise time (r=0.680 p=0.005)

Conclusion: Exercise capacity assessed by the 6MWT positively
correlated with peakVO, and treadmill exercise time measured
with cardiopulmonary exercise testing. If our findings are con-
firmed in a larger number of patients, then, the simple cost-effec-
tive 6MWT could be used to evaluate exercise capacity in patients
with ventricular assist devices.

Interventional Cardiology -
Minimally Invasive
Techniques

PP45-DIAGNOSTIC CORONARY ANGIOGRAPHY IS
RELATED TO DECREASED TNF-o. PRODUCTION AFTER EX-
VIVO WHOLE BLOOD STIMULATION WITH LPS

M. Myrianthefs,’ N. Kafkas,? C. Demponeras,? K. Venetsanou,® A.
Kyroudi,* M. Kouloukousa,* P. Myrianthefs,*> G. Baltopoulos®
'Department of Cardiology, Nicosia General Hospital, Nicosia, Cyprus;
2Department of Cardiology, “KAT” General Hospital, Athens, Greece;
3ICU, “KAT” General Hospital, Nursing School, Athens University,
Athens, Greece; *Department of Histology and Embryology, Medical
School, University of Athens, Athens, Greece

Introduction: Several studies showed serum markers elevation
as a result to coronary angiography. We investigated the effect of
diagnostic coronary angiography (DCA) on the development of
systemic inflammatory response syndrome (SIRS) and on whole
blood cytokine production capacity after ex-vivo LPS stimulation.

Methods: Clinical characteristics and serum cytokines of the
patients were recorded at baseline and at 2, 6, 12, and 24 hours
after DCA. Peripheral blood was collected at baseline and at 2, and
24 hours for complete blood count, and ex-vivo stimulation with
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LPS for subsequent cytokine measurement. Values are expressed
as median = IQR and were compared by use of the Wilcoxon’s
signed rank test for nonparametric data.

Results: We included 23 male patients (mean age 52.0 + 18.0
years) undergoing DCA. None of the patients developed clinical
or laboratory signs of SIRS. Serum IL-6 significantly increased at
12 and 24 hours. There was a significant decrease in TNF-o. pro-
duction after ex-vivo LPS stimulation of whole blood at 2 and
24 hours compared to baseline (716.0 + 319.0; 576.0 £ 715.0
vs. 1154 + 844.0 pg/ml; respectively) suggesting that DCA may
cause transient immunosuppression.

Conclusions: DCA is related to increased serum IL-6 levels but
not clinical SIRS. Development of SIRS after DCA is indicative of
infectious or other in origin complication. DCA is associated with
immune cells hyporesponsiveness expressed as decreased TNF-o
production after whole blood stimulation with LPS ex-vivo.

This study was partially funded by the Athens University Special
Account for Research Grant (ELKE/UOA; 70/4/9720; 2839/27-08-
2008).

PP46-MINIMAL INVASIVE CARDIAC SURGERY

F. Mitropoulos, C. Contrafouris, M. Kanakis, M. Mylonakis, P.
Azariades

Department of Pediatric and Congenital Heart Surgery, Onassis Car-
diac Surgery Center, Athens, Greece

Introduction: We describe the results in patients underwent
cardiac operations with minimally invasive techniques.

Methods: 11 patients (1 male, 10 female; mean age 24.25
years) underwent cardiac operation for correction of congeni-
tal heart defects, between September 2005 and December
2009. Surgical procedures included sinus venosus defect closure
(n=4), atrial septal defect closure (n=7). In all cases, the surgical
approach was by right mini thoracotomy via submammary inci-
sion (5-7cm length).

Results: Total intraoperative time increased by 30 min in the
right mini thoracotomy compared to conventional sternotomy.
There were no perioperative complications or death. 7 patients
extubated in operating room and 4 within 3 hours after comple-
tion of surgery. Mean hospital stay was 4.3 days. Postoperative
cosmetic result was excellent in all of them.

Conclusion: Right mini thoracotomy offers an excellent cos-
metic result, although technically more demanding. In selected
cases may become the surgical approach of choice, when the sur-
geon is familiar with this method.

PP47-MINIMALLY INVASIVE AORTIC VALVE SUR-
GERY YIELDS EXCELLENT RESULTS ESPECIALLY IN THE
ELDERLY

T. Xenikakis,'” E. Manoussakis,” E. Moka,?> N. Zogrdfistos,® E.
Vakouti,* U. Mehlhorn'#

"Cardiothoracic Surgery Dpt, Creta Interclinic Hospital, Heraklion,
Crete, Greece; Anaesthesiology Dpt, Creta Interclinic Hospital, Her-
aklion, Crete, Greece; 3Intensive Care Unit, Creta Interclinic Hospital,
Heraklion, Crete, Greece; *Department Of Cardiothoracic And Vascu-
lar Surgery, University Of Mainz, Germany

Introduction: We investigated if minimally invasive aortic valve
replacement (MIC-AVR) has the potential a) to become the stan-
dard approach for AVR and b) to be an alternative for percutane-
ous aortic valve replacement (PAVR) in high risk patients.

Methods: From 04/2009 to 01/2010 15 patients older than 75
years (mean age 8043 years, range 76 to 87 years) who under-
went AVR via upper partial J-sternotomy, were enrolled in the pres-
ent study. Canulation sites were ascending aorta and right atrium.
Myocardial protection was obtained by antegrade cold crystalloid
cardioplegia and mild hypothermia (mean: 33+1°C). Postopera-
tive course including ICU-stay, neurological and other secondary
complications, mortality, etc. were recorded and evaluated.

Results: Mean aortic cross clamp time was 70+14 minutes and
mean cardiopulmonary bypass time was 90£15 minutes. Duration
of ventilation was 14£10 hours and median ICU-Stay was 2 days.
None of our patients had a major or permanent cerebrovascular
event. Only 1 patient had prolonged (>24 hours) ventilation and
3 had atelectasis. All patients were mobilized at the regular ward
and median total hospital length of stay was 8 days. Operative as
well as 30-day mortality were zero.

Conclusions: Our data show that MIC-AVR can be safely estab-
lished as standard approach for aortic valve surgery yielding excel-
lent results even in the elderly. As perioperative morbidity and
mortality is very low even in high risk patients, MIC-AVR should
be considered in these patients, specifically, as long as PAVR is not
yet established as routine procedure.

Robotics - Stem Cells -
Thoracic Surgery

PP48-THORACOSCOPIC AND ROBOTIC TRICUSPID
VALVE ANNULOPLASTY WITH A BIODEGRADABLE RING
A.Panos,’ P.O. Myers,? A. Kalangos®

'3rd Clinic for Cardiac Surgery, Hygeia Hospital, Kifissias & Er. Stavrou
4, 15123 Athens; ?Division of Cardiac Surgery, Brigham & Women’s
Hospital & Harvard Medical School, Boston, USA; 3Clinic for Cardio-
vascular Surgery, University Hospital of Geneva, 4, Rue Gabrielle-
Perret-Gentil, 1211 Geneva Switzerland

Introduction: Ring annuloplasty remains technically demand-
ing and time-consuming thoracoscopic and robotic surgery. We
review our initial experience with the intra-annular Bioring tricus-
pid ring using minimally invasive access and propose some modi-
fications to adapt it to the particularities of these approaches.

Methods: Patients undergoing minimally invasive tricuspid
annuloplasty were prospectively included between March and
September 2009. The feasibility and ease of implantation were
evaluated. 10 patients were included, 8 for functional regurgita-
tion and 2 for endocarditis. Six were operated through a small
anterolateral thoracotomy and 4 with the da Vinci S robotic
system.

Evaluation: Mean CPB and aortic cross clamping were
123+30min and 86128 min respectively. Ring implantation was
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successful in all of the patients. There was 1 late death from MOF.
No patient required reoperation. On discharge, 7 patients had no
or discrete TR and 2 patients had moderate TR with no tricuspid
stenosis, and remained stable during follow-up.

Conclusion: This biodegradable ring offers a simple and quick
implantation which is feasible and simplified in minimally invasive
approaches.

PP49-CARDIAC RESIDENT STEM CELLS: HYPE OR HOPE
FOR MYOCARDIAL REGENERATION?

M.Y. Emmert,'?? |. Gruh,' E.C. Martinez,* L.S. Emmert? A.
Haverich,’? U. Martin," Th. Kofidis'?*

'Leibniz Research Laboratories for Biotechnology and Artificial
Organs, Hanover Medical School, Germany; ?Dept. of Cardiac, Tho-
racic, Transplantation and Vascular Surgery, Hanover Medical School,
Germany; 3Department of Cardiac and Vascular Surgery, University
Hospital Zurich, Switzerland; *Department of Cardiac, Thoracic and
Vascular Surgery, National University Hospital, Singapore

Introduction: Stem-cell based therapies have raised new hope for
the treatment of heart-diseases. As marker proteins for resident car-
diac stem-cells, c-kit (CD117) and BCRP (breast-cancer resistance pro-
tein/conferring the side-population phenotype) have been described.
However, the distribution-pattern before and after pathological events
in the adult human heart has not been determined in detail.

Methods: We investigated the expression-pattern of c-kit
and BCRP in normal and diseased adult human heart-tissue.
We obtained 55 atrial and ventricular biopsies from 50 patients
undergoing heart-surgery and performed immunohistochemical
staining for BCRP and C-kit. A Titin staining was performed to
identify cells with a cardiac-phenotype. Fluorescence microscopy
was used for analysis and BCRP+ cells were excluded if they co-
stained for CD-31 (endothelial-marker) as well as C-kit+ cells if
they co-stained positive for mast-cell tryptase.

Results: The highest frequency of BCRP+/CD31- cells was
detected in the right atria (5.78%+2.37% vs. 4.85% +1.83%;
p=0,225). Significant higher amounts were identified in isch-
emic compared to non-ischmeic ventricles (5.68%+2.14% vs.
1.39%+1.79; p=0,002). Few numbers of BCRP+ cells co-expressed
Titin. In ischemic patients, female right-atrial tissue showed an
increased cell-ratio of BCRP+/CD31- cells when compared to
males. Ckit+ cells were detected in higher frequencies in injured
(ratio: 1:25,000+£2,500 of cell-counts) vs. healthy myocardium
(1:105,000+43,000). C-kit+ cells did not stain for sarcomeric-
marker Titin. BCRP+/c-kit+ cells were not identified.

Conclusion: The atria seem to contain higher numbers of
BCRP+/CD31- cells than the ventricles and may be considered as
a reservoir for these cells. Furthermore, their population appears
to be also higher within- and around infarcted ventricle.

PP50-VIDEO-ASSISTED PLEUROPERICARDIAL WINDOW
FORMATION VS SUBXIPHOID PERICARDIOCENTESIS FOR
THE MANAGEMENT OF SYMPTOMATIC MALIGNANT
PERICARDIAL EFFUSION

C. Asteriou,’ N. Barbetakis,’ C. Lafaras,? A. Kleontas,” C. Karvelas,’
T. Bischiniotis,? C. Tsilikas’

5th International Meeting of The Onassis Cardiac Surgery Center

"Thoracic Surgery Department, ?Cardiology Department, Theagenio
Cancer Hospital, Thessaloniki, Greece

Introduction: Purpose of this study was to compare the effec-
tiveness and safety of pericardiocentesis versus thoracoscopic
window formation for the treatment of malignant pericardial
effusions.

Methods: Two groups were studied. Group A consisted of 90
patients who underwent subxiphoid pericardiocentesis. When
the malignant nature of the effusion was cytologically confirmed,
intrapericardial instillation of antineoplastic agent was performed
according to chemosensitivity of primary tumor (cisplatin for lung
cancer, thiotepa for breast cancer and bleomycin for the other
cases). Group B consisted of 11 patients underwent video-assisted
pleuropericardial window formation. Clinical and echocardio-
graphic evaluation was performed every month thereafter.

Results: Prompt clinical and echocardiographic improvement
was observed in all patients. There were no serious complications
in both groups except for transient electrical instability. In group A
paroxysmal atrial fibrillation was detected in three patients (3,3%)
and non-sustained ventricular tachycardia in two (2,2%). Four out
of 90 patients (4,4%) in group A relapsed and 2 (2,2%) developed
constrictive pericarditis. These patients needed surgical interven-
tion. In group B one case of atrial fibrillation was detected. None
of the patients of group B relapsed. The mean survival period (for
both groups) was 7,5 months (range 3-112 weeks) and mortality
was attributed to widespread disease.

Conclusions: Video-assisted pleuropericardial window forma-
tion (despite the small number of cases performed) and pericardi-
ocentesis are both safe and effective in confronting symptomatic
malignant pericardial effusion. Thoracoscopic intervention seems
to have the advantage of more permanent results and is highly
accurate for diagnosis and staging.

PP51-EARLY AND LATE PLEURAL EFFUSIONS FOLLOW-
ING CABG. IS THERE A DIFFERENT PATHOGENETIC WAY?
C. Asteriou,” N. Barbetakis,” F. Papadopoulou,’ C. Karvelas,’ A.
Kleontas,” A. Efstathiou,? I. Fessatidis?

"Thoracic Surgery Department, Theagenio Hospital; ?Cardiothoracic
Surgery Department Euroedica-Geniki Kliniki, Thessaloniki, Greece

Introduction: Purpose of this study is to highlight the patho-
logic characteristics of early and late effusions following CABG
procedure.

Methods: This retrospective study included 36 patients who
had a persistent pleural effusion following CABG without other
identifiable cause. Video-assisted thoracoscopic surgery was con-
sidered when therapeutic thoracenteses and anti-inflammatory
agents proved unsuccessful. All patients underwent VATS for
investigation and management of persistent pleural effusions,
including multiple pleural biopsies and talc pleurodesis.

Results: Early effusions (within 30 days of surgery) were bloody
exudates with high red blood cells and eosinophil count and con-
tained higher lactic acid dehydrogenase levels, whereas late effu-
sions were yellow exudates with lymphocyte predominance. His-
tologic examination of pleural biopsies in early effusions showed
a predominance of inflammation with dense infiltrates and little
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fibrosis. On the contrary, pleural samples of late effusions showed
less inflammation and increased fibrosis. VATS talc pleurodesis led
to symptomatic and radiologic improvement in all patients. No
recurrence has been observed during follow up.

Conclusions: Pathologic characteristics of early and late pleural
effusions are different suggesting a different way of pathogenesis.
VATS talc pleurodesis should be always considered as a perma-
nent solution.

PP52-POST-STERNOTOMY INDUCED MEDIASTINITIS; IS
THE SURGICAL APPROACH WITH THE MODIFIED BIPEC-
TORAL MUSCLE FLAPS PROCEDURE FEASIBLE? OUR EXPE-
RIENCE WITH 28 PATIENTS.

P. Paraskeva,’ E.D. Spartalis,” El. Lachanas,’ P. Katsaronis, L.
Hadjihannas,? G. Karagiouzis,” D. Paulopoulos,®* P. Tomos’

'2nd Department of Propedeutic Surgery, and ?1st Department of
Propedeutic Internal Medicine, National and Kapodistrian Univer-
sity of Athens, Medical School, “Laiko” General Hospital of Athens,
Athens, Greece; 3Thoracic Surgery Department, Sismanogleio Gen-
eral Hospital, Athens, Greece

Introduction: After cardiovascular procedures, about 0.97-
6.9% of patients suffer from a potentially lethal contamination
of surgical trauma, especially of the sternum. Risk factors include
obesity and diabetes. Post-sternotomy mediastinitis remains a life-
threatening situation, requiring quick diagnosis and immediate
surgical treatment. The development of multi-resistant microbes
is a potential risk, needing attention.

Aim of this abstract is to present our method of treatment.

Methods: During 2004 to 2010, 28 patients with post-
sternotomy mediastinitis were treated in Laiko General Hospital
of Athens using the technique of alternative bi-pectoral muscle
flaps.

Results: Patients aged 54 — 80 years were treated successfully
with 1 death (mortality 3.67%) due to sepsis. Surgical time ranged
from 40 -150 minutes, the average days of hospitalization were 8
and the need of ICU post-operatively was minimal.

Conclusion: The aggressive surgical treatment, the removal
of all foreign bodies (e.g. wires) and the surgical approach with
the above technique seems to constitute an important treatment
protocol of post-sternotomy mediastinitis. In male patients this
technique is treatment of choice, while female patients with big
breasts may have recurrence in the bottom quartile of the incision
due to tension; treated conservatively.

Valves

PP53-BIOMECHANICAL AND HISTOLOGICAL CHARAC-
TERISATION OF A DECELLULARISED PORCINE PULMO-
NARY VALVULAR SCAFFOLD

J. Luo, E. Ingham, S. Korossis

Institute of Medical and Biological Engineering, University of Leeds,
Leeds, UK

Introduction: The aims of this study were to assess the effec-
tiveness of a decellularisation treatment incorporating low-con-
centration sodium-dodecyl-sulphate (SDS) in the production of
acellular pulmonary valve conduits, and to investigate the effect
of the treatment in the biomechanics of the acellular valves.

Methods: Porcine pulmonary roots (n=6) were washed in:
hypotonic Tris buffer (HTB; 10mM Tris pH 8.0, 0.1% EDTA, 10KIU
aprotinin); 0.1% SDS in HTB; treated with DNase and RNase and
washed in PBS. Decellularisation was assessed histologically using
H&E, Hoechst and Miller’s elastin. Uniaxial tensile tests to failure
were used to compare the tensile properties of fresh and decel-
lularised leaflets and pulmonary artery wall, along the circumfer-
ential (n=6) and radial (n=6) direction for the leaflets, and the
circumferential (n=6) and axial (n=6) direction for the pulmonary
artery wall.

Results: Histology confirmed complete decellularisation and
retention of the valvular histoarchitecture. With the exception of
leaflet failure stress in the radial direction and wall failure stress in
the circumferential direction, there were no significant differences
in the rest of the biomechanical parameters between the fresh
and decellularised pulmonary leaflet and artery wall test groups.

Conclusion: Porcine pulmonary roots were successfully decel-
lularised using low-concentration SDS. The treatment did not
impair the histoarchitecture or mechanical properties of the pul-
monary valve. The acellular valves have the potential to be used,
either seeded or non-seeded with cells, as valve replacements in
the pulmonary position.

PP54-MID-TERM RESULTS AND RISK FACTORS FOR
AORTIC VALVE REPLACEMENT IN OCTOGENARIANS

H. Baba, K. Kamiya, S. Ogawa, M. Aoki, Y. Okawa

Toyohashi Heart Center, Toyohashi, Japan

Introduction: Octogenarians who require aortic valve replace-
ment (AVR) have increased in the past decades. The aim of this
study is to evaluate the surgical outcome in 46 octogenarians
after AVR.

Methods: We retrospectively identified 46 patients (17 men,
29 women) aged 82.2 +/- 2.4 years (mean, 80 to 89 years) who
underwent AVR with (23.9%) and without concomitant coronary
artery bypass grafting between May 1999 and January 2010. Pre-
dictors of mortality and major adverse cardiac events in the short
and mid-term postoperative period were determined.

Results: Mean preoperative NYHA classification was 2.8 +/-
0.8 and 60.9% of patients were classified as NYHA3 or 4. The
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in-hospital mortality rate was 8.7%. Actual survival at 1 and 5
years was 85.7% and 62.9%, respectively. Freedom from major
cardiac events at 1 and 5 years was 83.2% and 63.2%, respec-
tively. Risk factors of in-hospital mortality were coronary artery
disease (risk ratio, 0.2; p=0.02). Euro score did not affect in-
hospital mortality. Risk factors of major adverse cardiac events
were postoperative intraaortic balloon pump placement (RR,
41.5; p=0.008), coronary artery disease (RR, 5.9; p=0.006), euro
score (RR, 1.4; p=0.03), and postoperative renal failure (RR, 3.9;
p=0.03). Preoperative left ventricular function, aortic valve area
did not affect cardiac events.

Conclusions: AVR can be performed in octogenarians with an
acceptable short and mid-term survival. AVR should not be with-
held on the basis of age alone. But in high risk octogenarian who
has coronary artery disease, combination therapy which is tran-
scatheter valve therapy and PCl should be considered.

PP55-IN-SITU MORPHOLOGY OF THE AORTIC VALVE IN
STENOSIS

Th.Tirilomis

Department of Thoracic, Cardiac, and Vascular Surgery, University
Gooettingen, Germany

Introduction: Description of the aortic valve morphology is
mostly done preoperatively on echocardiographic picture and
may differ from the findings during valve surgery. The aim of the
study was the analysis of the gross morphology of the aortic valve
in stenosis made in-situ during surgery.

Methods: Retrospective data analysis of the morphology of aortic
valve in 100 consecutive patients who underwent surgery for aortic
stenosis was performed. The morphology was described and drawn
(in all cases) by the same surgeon. Incompetent aortic valves or
valves with bacterial infection were excluded from this analysis.

Results: Bicuspid valves were found in 10 cases; in 9 cases a
raphé representing congenital fusion of two cusps was present: in
6 cases between the right-coronary and the non-coronary cusp, in
3 cases between the left-coronary and the right-coronary cusp. In
15 cases tricuspid aortic valves had had severe acquired commis-
sural fusion resulting in bicuspidalization of the valve. Tricuspid
aortic valve was found in 73 cases with more or less involvement
of the aortic annulus; the base of the cusps was in 25 cases calci-
fied, the free edges in 27, and the complete cusps in 19. The two
remaining cases were: quadricuspid valve and bicuspid valve with
rudimentary third cusp.

Conclusions: Calcification of the tricuspid aortic valve is the most
common cause of clinically aortic stenosis is the surgical population.
Calcified congenitally bicuspid, quadricuspid, or malformed tricus-
pid aortic valves resulting in severe stenosis were found in 12%.

PP56-TEN-YEAR RESULTS AFTER MITRAL VALVE REPAIR
FOR MIXOMATOUS MITRAL VALVE DISEASE AND RISK
FACTORS ANALYSIS FOR LATE OUTCOMES

P. Nardi, A. Pellegrino, A. Scaturi, C. Olevano, P. Polisca, C. Bassano,
K. Bellos, L.Chiariello

Cardiac Surgery Division, Policlinico Tor Vergata, Tor Vergata Univer-
sity of Rome, Italy

5th International Meeting of The Onassis Cardiac Surgery Center

Objective: Aim of the study is to evaluate long-term results
after standardized techniques of mitral valve repair (MVR) for
treatment of degenerative mixomatous mitral insufficiency (Ml)
and to analyse risk factors for late outcomes.

Methods: Two hundred and sixty-one patients (mean age
63112 years) underwent MVR from January 1999 to January 2010
for treatment of degenerative MI. From 2005 we have standard-
ized repair techniques by means of intraoperative transesopha-
geal echocardiography, routinely use of annuloplasty prosthetic
ring, quadrangular /triangular resection of posterior leaflet and/
or edge-to-edge technique. Mean follow-up (99% complete) was
54+38 (range 6-137) months.

Results: In-hospital mortality was 0.8% (2/261). At ten years
actuarial survival was 89+3%, actuarial freedom from cardiac
death 94£2.6%, from reoperation 95£2.4%, from trhomboem-
bolism 96+2.1%, from endocarditis 100%. Independent predic-
tor of late all-causes mortality was advanced age at operation
(71£10 vs 62+12, p=0.001, OR 3.2). Progression of moderate-
to-severe M| after MVR was observed in 15 patients (5.7%) and
reoperation was required in 6 patients (2.3%). Predictor of late
progression of moderate-to-severe Ml after MVR was the annu-
loplasty without the use of prosthetic ring (p=0.03, OR 9.1).
Follow-up echocardiography showed improvement of Ml grade
(0.84£0.9 /4 vs 3.5+0.5 /4 preoperatively, p<0.00001), left ven-
tricular end-diastolic (52+6.0 vs 5711 mm, p<0.0001) and
end-systolic (34£5.0 vs 42+9.7 mm, p<0.00001) diameters,
pulmonary artery systolic pressure (32.7+8.8 vs 4011 mmHg,
p<0.00001), left atrial diameter (44.6+8.3 vs 51.4+8.1 mm,
p<0.000071).

Conclusions: Mitral valve repair is a low-risk, durable surgical
procedure. Standardized techniques with the routinely use of
prosthetic ring guarantee excellent late results.

PP57-ACUTE MITRAL REGURGITATION DUE TO LEAF-
LET DETACHMENT FIFTEEN YEARS AFTER MITRAL VALVE
REPLACEMENT

S. Fragoulis, G. Chrysostomidis, G. Kantidakis, G. Palatianos
Onassis Cardiac Surgery Center, Third Cardiac Surgery Department,
Athens, Greece

Introduction: A 43 year old male patient transferred to our
department intubated and hemodynamically unstable with the
diagnosis of thrombosed mitral valve prosthesis and signs of
acute pulmonary edema. From his medical record was referred
that he had been operated fifteen years ago for mitral valve
streptococcal endocarditis. At that time mechanical bileaflet
prosthesis (Duromedics 27mm, Edwards CVS Division Baxter
Health Care Corporation) was used. The patient had an unevent-
ful postoperative period and remained in excellent condition the
following years.

His reported symptomatology was severe dyspnea and ortho-
pnea, which started while jogging, several hours prior. He imme-
diately intubated, supported adequately and transferred to our
facility for emergency surgical treatment.

Methods: We performed an emergent transesophageal
echocardiography, which revealed a severe (4+/4+) mitral regur-
gitation and one of the two leaflets was not recognized.
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The patient was hypoxemic, hypercapnic, his temperature was
39°C and hemodynamically unstable despite the inotropic and
IABP support. He emergently transferred to the operating room
and a redo resternotomy performed. Extracorporeal circulation
was established as usual (double cannulation). A transeptal
approach was performed and the old mechanical valve was
recognized. The prosthesis was in anatomical orientation, the
entire mechanism was intact, but the posterior leaflet was miss-
ing. A thorough inquiry of the left atrium, left ventricle and the
ascending aorta did not reveal the missing leaflet. There were
neither signs of thrombosis nor vegetation of the valve. A mitral
valve re-replacement was performed, using a new mechanical
prosthesis (ATS 27mm). The patient was transferred to the ICU
hemodynamically stable with minimum inotropic and IABP
support. The next day the patient underwent a whole body
CT scan, which revealed two fragments of the mitral valve leaf-
let, wedged to the right common femoral artery and to the
left common iliac artery respectively. Peripheral tibial pulses
were presented equally in both sides. These fragments were
removed later surgically. Eighteen months postoperatively the
patient remains asymptomatic and in excellent condition.

Conclusions: Valve fracture is a very rare complication. Similar
complications have been reported for the same valve in the litera-
ture. The valve has been retired from the market since 1996 due
to functional problems. We must be highly suspicious in cases
with valve thrombosis and consider always valvular functional
problems.

PP58-THE ROLE OF ANATOMICAL CHARACTERISTICS
AND PROCEDURAL VARIABLES IN PACEMAKER IMPLAN-
TATION FOLLOWING CORE-VALVE MEDTRONIC AORTIC
VALVE IMPLANTATION

S. Thomopoulou,’ G. Karavolias,” E. Sbarouni,” M. Khoury,? A.
Smyrli,?> M. Balanika,? D. Tsiapras,” V. Voudris'

'2nd Cardiology Division, ?2nd Cardiac Surgery Division, *Anaesthe-
siology Department, Onassis Cardiac Surgery Center, Athens, Greece

Introduction: Percutaneous aortic valve implantation (PAVI)
is currently being performed in selected patients (pts) with high
surgical risk aortic stenosis (AS). The incidence of atrioventricular
block requiring pacemaker implantation (PM) after PAVI is varied
between 6% and 32%. In this study, we assessed anatomical char-
acteristics and procedural variables that may play a role for PM
following PAVI.

Methods: We studied 25 pts, mean age 79+6 years, with
severe AS (aortic valve area 0.70+0.13 cm2), who were high
risk surgical candidates (Euroscore Logistic 30.6+13.8) and had
successful PAVI using the Core-Valve-Medtronic prosthesis. We
assessed left ventricular outflow truck (LVOT) diameter, aortic
annulus (AA) diameter, the depth of implantation (DI) and
the diameter of the distal part of the aortic prosthesis in LVOT
(DVD), the size of predilatation balloon (BA) and the size of the
implanted valve (VS).

Results: Two pts had PM pre-procedure and were excluded
from the analysis; a PM is required post-PAVI in 8 (35%) pts. The
difference in anatomic and procedural variables in pts with and
without PM is shown in the table.

BA VS LvOoT AA DvD DI
(mm) _ (mm)  (mm)  (mm)  (mm) _ (mm)
PM (=) 22.6+1.3 274+15 19.8+3.3 22.6+1.6 22.2+4.1 7.6+3.2
(n=15)
PM (+)  23.5+1.6 27.9+1.6 20.8+2.6 23.3¥2.4 21.5£5.5 9.6+2.7
(n-8)
P ns ns ns ns ns ns

The ratio of DVD/DI was higher in pts with PM after PAVI
(3.64+2.2 vs. 2.32+0.4 (p=0.08).

Conclusion: Anatomical characteristic or procedural variables
do not predict the need for PM in pts with severe aortic stenosis
undergoing PAVI.

PP59-LATE ONSET CHYLOTHORAX AFTER DOUBLE
VALVE OPERATION

S. Fragoulis, F. Hronidou, G. Palatianos

Onassis Cardiac Surgery Center, Third Cardiac Surgery Department,
Athens, Greece

Introduction: A 63 year old female patient was referred to our
department with the diagnosis of severe aortic valve stenosis and
moderate mitral regurgitation. The patient was complaining of
dyspnea on moderate exercise (NYHA functional class Ill). Her
past medical history included arterial hypertension, smoking, non-
insulin-dependent diabetes mellitus, peripheral vascular and coro-
nary artery disease. In 1998 she underwent PCl to the middle por-
tion of the left anterior descending coronary artery. Two months
later due to stent restenosis, she underwent a coronary artery by-
pass procedure (LIMA to LAD, saphenous vein graft to intermedi-
ate coronary artery). She underwent also in left and right carotid
endarterectomy (2001 and 2003, respectively). Radioiodine ther-
apy for toxic multinodular goiter four years prior to the present
admission (2003) and new PTCA and stenting in the right coronary
artery (2006).

Methods: The patient underwent an uncomplicated redo rest-
ernotomy and a mechanical aortic valve replacement (ATS 18mm)
and mitral valve annuloplasty (Cosgrove-Edwards 26mm) were
performed. She had an uneventful recovery and was discharged
home the 7th postoperative day. Four days later, she started
complaining of mild dyspnea which progressively worsened. She
presented to our emergency department the 28th postopera-
tive day with severe dyspnea, orthopnea with oxygen saturation
(SpO2) 90% in room air, arterial blood pressure 120/88mmHg,
pulse rate 109 bpm and absent respiratory sounds in the right
hemithorax.

The chest x-ray revealed complete opacification of the right
hemithorax. A chest tube inserted drained 700 ml of milky fluid. A
suspected diagnosis of chylothorax was thought, which the labo-
ratory analysis confirmed it.

The patient was kept in no fat diet for 15 days. Paren-
teral nutrition was not started. A progressive decrease of
the amount of daily chyle drainage was observed. Regular
diet was resumed the 13th day of hospitalization, while the
chest drainage recorded only few ml of fluid drainage. Two
days later, the patient had a normal chest x —ray and was
discharged home asymptomatic. Thirty days later she had a
normal chest x-ray.
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Conclusions: Chylothorax after cardiac valve surgery is
extremely rare. Possible cause of this complication could be
injury of the minor thoracic duct, during placement of the central
venous line, in an area with possible local anatomic derangement,
due to the previous carotid endarterectomy and/or radioiodine
therapy.

PP60-CASE REPORT: ACUTE THROMBOSIS OF A
MECHANICAL VALVE PROSTHESIS IN A WOMAN WITH
MISSED ABORTION AFTER 4 WEEKS OF PREGNANCY

S. Saenger, W. Shaker, D. Saxena, R. Darsow, L.Tambeur

Mafraq Hospital, Abu Dhabi, U.A.E.

Introduction: Mechanical valve prostheses, requiring life-long
anticoagulation with cumarine, are the devices of choice in young
patients. However, female patients in the 5th decade of life still
being fertile are facing severe problems if becoming pregnant
after previous valve surgery receiving a mechanical prosthesis.

Background: A 45 year old woman was admitted to the emer-
gency room of our hospital, showing severe dyspnea, hypoten-
sion (70/40 mmHg) and tachycardia (heart rate 130 pm).

Medical History: the patient was operated on in 2005 for
severe mitral valve stenosis (rheumatic disease), and MVR with a
mechanical prosthesis (Carbomedics 27 mm) was performed. On
admission, echocardiography and angiography showed a pros-
thesis visually blocked by thrombus. Actually, she had a missed
abortion after 4 weeks of pregnancy and warfarin anticoagula-
tion therapy was switched to i.v. heparin infusion only one week
previously. The patient became hemodynamically unstable requir-
ing high dosages of catecholamines, intubation and resuscitation
therapy. She underwent emergency operation (redo mitral valve
replacement with a mechanical prosthesis, Carbomedics 29 mm).
The postoperative course was complicated due to respiratory fail-
ure requiring tracheotomy, infectious disease problems and peri-
operative stroke. The patient was discharged home after 67 days,
fully recovered.

Discussion: We will discuss pregnancy and anticoagulation in
patients with mechanical heart valve prosthesis, the modus ope-
randi (redo operation, thrombolysis) in acute device thrombosis
as well as the postoperative anticoagulation management, infec-
tion control (missed abortion) and complications (stroke).

PP61-PREDICTIVE VALUE OF ELECTROCARDIOGRAPHY
AND ELECTOPHYSIOLOGICAL STUDIES IN CONDUCTION
ABNORMALITIES AFTER CORE VALVE-MEDTRONIC AORTIC
VALVE IMPLANTATION- PRELIMINARY RESULTS

A. Kostopoulou, E. Stamatopoulos, P. Karyofillis, E. Livanis, V.
Voudris

2nd Cardiology Department, Onassis Cardiac Surgery Center, Athens
Greece

Introduction: The aim of this study was to assess the value
of the electrocardiogram (ECG) and the electrophysiology study
(EPS) as predictors of transient or permanent conduction abnor-
malities after Core valve-Medtronic percutaneous aortic valve
implantation (PAVI).

5th International Meeting of The Onassis Cardiac Surgery Center

Methods: Twelve consecutive patients (pts) mean aged 80+6
years with severe aortic stenosis who underwent Core Valve-
Medtronic implantation were included in the study. The baseline
12 lead ECG was analyzed and the EPS study was performed a
day before PAVI.

Results: At baseline ten pts were in sinus rhythm, 2 had preex-
istinsting bundle branch block and 1 had a left anterior hemiblock.
Two pts were in chronic atrial fibrillation with no intrafascicular
or intraventricular conduction delay. Mean PR was 182+37msec
and the mean QRS was 106+23msec. The basic EPS measure-
ments were: AH 93+11msec, HV 52+7msec, effective refractory
period of the AV node 290+25msec, and Wenckebach cycle
length 375+56msec. After PAVI 5 pts required a permanent pacer
implantation due to complete AV block. Five pts showed LBBB
during days 3 and 4 (transient in 3 and permanent in 2). None
of the 2 pts with preexisting block required pacemaker implan-
tation. In 2 pts who required pacemaker implantation, normal
AV conduction was restored at first month follow-up. Statistical
analysis showed that the baseline ECG and EPS measurements
were not correlated to new conduction abnormalities and com-
plete AV block after PAVI.

Conclusions: Preliminary data show that baseline ECG charac-
teristics and EPS basic measurements are not predictive for major
conduction abnormalities after PAVI.

PP62-MONOPOLAR RADIOFREQUENCY  ABLATION
FOR CHRONIC ATRIAL FIBRILASYON IN OPEN HEART
OPERATION

H. Yaliniz, A. Atalay, Z. Duman, I. Bayraktar, B. Ciftci, Y. Glizel, O.
K. Salih, T. Ulus

University of Cukurova, Faculty of Medicine, Department of Cardio-
vascular Surgery, 01330, Balcali, Adana, Turkey

Introduction: To review our early experience with the use of
monopolar radiofrequency ablation of atrial fibrilation.

Methods: During the 2003-2007 period in 22 of 1100 patients
who had gone open heart surgery with chronic atrial fibrilation
(AF) ablation with “monopolar radiofrequency” (Cardiablate
TM,Medtronic) is applied.

In all of the (22) patients “modified Maze” procedure with
endocardial monopolar radiofrequencies is performed in monop-
olare biatrial 16 and monopolare-left atrial in 6.

From 16 patients who bilateral ablation had been performed
is (%93.7).

Results: 3 from 6 patients (%50) who left atrial ablation had
been performed was sinus rhytm during discharge.

Conclusion: Atrial fibrilation is a postoperative risk factor for
the patients undergone open heart surgery. Monopolar radiof-
requency ablation is a safe and successful method for providing
more living quality for these patients.

S101




‘The Heart Surgery Forum

Miscellaneous

PP63-CASE REPORTS OF TWO PATIENTS WITH ACUTE
PULMONARY EMBOLISM UNDERGOING TRENDELEN-
BURG OPERATION PROCEDURES

S. Saenger, L. Tambeur, W. Shaker, R. Darsow

Mafraq Hospital, Abu Dhabi, U.A.E.

Introduction: Pulmonary embolism is a life- threatening
common disease, which carries still a high mortality rate. Right
heart failure due to pulmonary hypertension caused by acute
obstruction or occlusion of the pulmonary arteries is defined
as major risk for death in these patients. Thrombolysis, cath-
eter guided thrombectomy and surgical embolectomy (Tren-
delenburg procedure) is well-established therapies in the man-
agement of acute pulmonary embolism (APE). We present
two patients with massive APE, operated on recently in our
department.

Material and Methods: Two patients (both male, 60 and 50
years old) were operated on APE. Medical history was free from
thrombotic events in both patients. The CT scan showed massive
APE (fig.), with thrombi also in the right atrium and right ventricle
in both patients (video slides). Both patients had impaired right
ventricular function (video slides) and high pulmonary artery
pressure. Coronary angiogram was done in both patients, and no
coronary artery disease was found.

Results: Both patients underwent pulmonary embolectomy
(Trendelenburg procedure) using the heart- lung machine. The
embolectomy was performed on beating heart. After embolec-
tomy, the right ventricular function improved significantly (video
slide). A cava filter device was implanted in the vena cava infe-
rior in both patients. The postoperative course was unevent-
ful, with both patients receiving Warfarin therapy from day one
postoperatively.

Conclusion: Trendelenburg procedures can be performed suc-
cessfully in patients with massive APE. It will be matter of discus-
sion, if thrombolysis, which is commonly used in patients with
APE, was successful in our two patients with big and part of them
organized thrombi.

PP64-BRIEFING AND DEBRIEFING IN THE CARDIAC
OPERATING ROOM. ANALYSIS OF IMPACT ON THEATRE
TEAM ATTITUDE AND PATIENT SAFETY

S.C. Papaspyros, K.C. Javangula, D.|] O’Regan

Leeds General Infirmary, Leeds, UK

Introduction: Error in the delivery of health services has long
been recognised as significant cause of inpatient morbidity and
mortality. The majority of root-cause analyses have cited com-
munication failure as at least one of the contributing factors in
an adverse event or close-call report. The formalised and detailed
fighter pilot mission brief and debrief has formed the basis of
the National Aeronautics and Space Administration (NASA) crew
resource management (CRM) concept produced in 1979. This

paper is a qualitative analysis of our experience with the briefing-
debriefing process applied to the cardiac operating room.

Methods: We instituted a policy of formal operating room brief-
ing and debriefing in all cardiac theatre sessions. Briefing estab-
lishes a platform for common understanding and gives people
permission to be frank and honest. It gets all members of the
team on the same page and provides a structure for collaborative
planning.

Debriefing constitutes real time reporting and captures ‘near-
misses’ which are usually not detected by record review at some
time remote from the procedure. It identifies and addresses recur-
ring issues with communication, equipment deficiencies, systems
issues and most of all safety.

Results: We reviewed the first one hundred and eighteen cases
that went through the briefing-debriefing process. A trouble free
operation was noted in only twenty eight (23.7%) cases. On the
other hand we experienced multiple problems in thirty eight
(32.2%) of cases. A gap was identified in the second order problem
solving system in relation to instrument repair and maintenance.

Theatre team members were interviewed and their comments
were subjected to qualitative analysis. The collaborative feeling is
that the briefing-debriefing process has improved communication
and team work.

Conclusion: Characteristics of a strong safety culture include a
commitment to discuss and learn from errors. The health industry
may benefit from embracing the briefing-debriefing technique as
an adjunct to continuous improvement through reflective learn-
ing, deliberate practice and immediate feedback. This may be the
initial step toward a substantive and sustainable organizational
transformation.

confidence
identity / roles
patient focus
blame free
common goal

valued

communication

opinions / feedback
morale / professionalism

team focus

0 2 4 6 8 10 12

YORKSHIRE HEART Center - OPERATING ROOM BRIEFING/
DEBRIEFING TOOL

Name: Unit No: Dob
Operation: Date: Time:
General Step Process Check
1. Does everyone know each other? Anything to cel- Delete as ap-
ebrate? Anything troubling anybody? propriate
Yes / No
2. Is everyone familiar with theatres/equipment? Yes / No
Do we anticipate problems? Yes / No

§102




4. Does everyone understand the procedure /critical steps? | Yes / No
Reinforce to stop process “l am not happy’ is the Yes / No
trigger
Briefing - before every procedure
1. First names and roles to be written on board Yes / No
2. Do the following match:- Patient ID band, Informed Yes / No
Consent (read out loud), Site marking, OR post-
ing, patient’s verbalization of procedure (if patient
awake), other clinically relevant documentation
(H&P, clinic note)
3. Have antibiotics been given, What are the antici- Yes / No
pated times of antibiotic redosing?
Is glycaemic control /beta blockers indicated? Yes / No
5. Is the patient positioned to minimise injury? Yes / No
6. Has the Prep been applied properly, without pooling Yes / No
and allowed to dry?
7. Is the appropriate amount of blood available? Yes / No
8. Is DVT prophylaxis indicated? Yes / No
9. Any Special Precautions? If yes, describe Yes / No
1. Are warmers on the patient? Yes / No
12. Is the time allotted for this procedure an accurate Yes / No
estimate?
Debriefing - After every procedure
1. Are there any concerns - communication/ safety Yes / No
2. Could anything have been done to make this case Yes / No
safer or more efficient?
3. Where can we improve?
4. Are the patient’s name, history, number and the Yes / No
surgical specimen name and laterality on the paper-
work?
(Specimen paperwork /labeling to be independently
verified by Surgeon)
5. Did we have problems with instruments? Yes / No
Plan for transition of care to post op unit discussed? | Yes / No
To include:
Fluid management/ blood (all slips in chart), Antibi-
otics - continue post-op (dose interval), PACU tests/
Xrays, Pain/PCA plan, New meds needed (immedi-
ate periop), Beta blockers (as required), Glycaemic
control (as required, DVT prophylaxis
Documentation Stop Events: Reasons/Concerns: | Time:
Consultant Consultant Surgeon | Circulating ODP Perfusionist
Anaesthetist

PP65-CARDIAC MYXOMA 18-YEARS EXPERIENCE

G. Samanidis, A. Antoniou, S. Dimitriou, A. Michalis

2nd Department of Adult Cardiac Surgery; Onassis Cardiac Surgery
Center, Athens, Greece

Introduction: Cardiac myxoma are the most common benign
tumour of the heart. It presents with a variety of clinical signs and
symptomatology making diagnosis frequently quite a challenge.
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Methods: Between 1993 - 2010 were operated 40 patients pre-
senting with the pre-opeative diagnosis of myxoma. All patients
clinical and demographic characteristics were recorded including
peri-operative details.

Results: Mean age 53,8(19-79) and m/f ratio was 0,3. Clini-
cal presentation include dyspnoea 17/40(42,5%), asymptom-
atic 14/40(35%), syncoptic episodes 4/40(10 %), tachycar-
dia 4/40(10%) and CVA 1/40(2,5%). There were 30 left sided
tumours, 8 right sided and 2 involving both atria. They were all
operated with standard sternotomy and CPB with intermittent
cold blood cardioplegia. In 5 patients concomitant procedures
were carried out. The masses were approached through the right
atrium in 31 cases, 1 case right atrium and aorta, through the
left atrium in 7 cases and 1 case through the aorta. Mean CPB
time was 86,17(54-162)min and mean CxC time was 55,75(0-
113)min. Mean maximal diameter of the tumours removed was
5,2(1-12)cm. A PPM was required in 3 cases, CVA in one case and
reccurens in two cases. Mean hospital stay of 7,17(4-13)days. The
30 day mortality was 0%.

Conclusion: Cardiac myxomas form a very small percentage
of the cardiac cases. Biatrial approach allows for the inspection of
the four cardiac chambers, limits manipulation of the mass, and
facilitates the complete excision of the tumor. Surgical excision of
cardiac myxoma carries a low operative risk and gives excellent
short-term and long-term results.

PP66-VOCAL CORD PARALYSIS AS A COMPLICATION OF
ADULT CARDIAC SURGERY. CONCERNS A PROPOS OF TWO
CASES

N. Barbetakis,” C. Asteriou,” A. Efstathiou,> G. Fyrmpas,’ A.
Stefanidis,> M. Kynigou,’ I. Fessatidis?

"Thoracic Surgery Department, Theagenio Hospital; ?Cardiothoracic
Surgery Department, Euromedica-Geniki Kliniki; 3Otolaryngology
Department, Theagenio Hospital, Thessaloniki, Greece

Introduction: Vocal cord injury is a significant, although under-
eported complication following adult cardiac surgery with an inci-
dence between 0.67-1.9%.

Methods: Two cases of vocal cord paralysis, following car-
diac surgery (CABG and CABG-AVR respectively) are reported.
Both patients underwent the procedure with routine anesthetic
and surgical techniques and were extubated the first post-
operative day after initial satisfactory weaning criteria. Sev-
eral hours later they developed an increasing breathing work
with inefficient cough, accumulation of secretions and persis-
tent hoarseness. The diagnosis of vocal cord dysfunction was
confirmed by fiberoptic laryngeal examination performed by
otolaryngologist.

Results: Both patients required reintubation. One patient recov-
ered gradually with no significant residual effect at the 3 month
follow up examination. For the other one, the pattern of respira-
tory insufficiency was repeated after the second extubation. Mini
tracheostomy was performed and the patient had gradual normal
recovery but with permanent hoarseness.

Conclusions: The aetiology of vocal cord dysfunction follow-
ing open heart surgery remains unclear. It may be due to direct
trauma of the vocal cords during tracheal intubation or from the
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cuff of the tube. A less likely possibility, is manipulations during
central venous cannulation. Thermal injury during internal tho-
racic artery harvesting, as well as local cooling may be also risk
factors.

Whatever the cause, it is very important to highlight that in
a cardiac surgery patient who develops respiratory insufficiency
after extubation, with inefficient cough and voice hoarseness and
in abscence of cardiac, respiratory or other general cause, vocal
cord paralysis should be seriously suspected and early tracheos-
tomy should be considered.

PP67-A RARE CASE OF PROSTHETIC VALVE ENDOCARDI-
TIS AND MYCOTIC ANEYRUSM

M. Patronis, P. Dedeilias, K. Bolos

1st Cardiac Surgery Department, General Hospital of Athens “EVAG-
GELISMOS”, Athens, Greece

Introduction: A 58 year old male refers to the emergency
department of our hospital, because of intense respiratory dis-
tress and thoracic pain. The patient describes the beginning of
symptoms several months ago, which gradually became worse.
He presented with normal temperature and his whole bio-
chemical and hematological profile was at the normal range.
The patient underwent a mechanical aortic valve replacement,
due to infective endocarditis (staphylococcus aureus) ten years
prior. He is currently under methadone program because of drug
addiction.

Methods: The patient was admitted for further evaluation. He
was subjected to X-ray examination, CT-scan, D.S.A, CT coronary
angiography and cardiac echocardiographic studies. This thor-
ough examination revealed an aneurysm of the aortic root and
the ascending aorta. The mechanical valve was insufficient with
moderate to severe paravalvular leak. The patient was operated
on and underwent a redo replacement of the mechanical valve,
the aortic root and the ascending aorta with a new mechanical
valve conduit graft and modified cabrol technique. The surgical
course was uneventful.

Results: The cultures of the aneurysmal sac and the mechani-
cal valve, revealed an infective endocarditis from staphylococcus
xylosus.

Conclusion: Infective endocarditis from staphylococcus xylo-
sus is a very rare entity, especially as a second late presentation.
Although there are no available publications, could be the etio-
logic factor for prosthetic valve endocarditis and mycotic aneu-
rysm formation with a latent course and without systemic inflam-
mation signs.

PP68-SURGICAL TRAINING IN THE 48 HOURS WEEK. A
NOVEL SIMULATION AND EDUCATIONAL TOOL. FROM
AMATEUR GOLFER TO PROFESSIONAL PILOT

S.C. Papaspyros, K.C. Javangula, D.J. O’Regan

Leeds General Infirmary, Leeds, UK

Introduction: Compliance to the European Working Time
Directive has made obvious the need for a surgical skills training
system which will aim to produce surgeons fast and reliably. We

have previously proposed a model for objective assessment of sur-
gical dexterity. In this paper we aim to place an updated version
of that model into the context of a holistic approach on assess-
ment of a trainee’s progress towards becoming an independently
operating surgeon.

Methods: The PAR Matrix breaks down an operation, into
clearly defined skills which need to be successively acquired.

It consists of a 3 x 6 table depicting 18 skill-goals. The y-axis
is divided into 6 levels and the x-axis into 3 columns. The initials
of the 3 skills on each level form the acronym PAR. Each skill is
further graded from 1 - 3 (unsatisfactory, competent, good).
The levels are: Level O - Posture, Address, Relaxation; Level 1
- Pick-up, Airtime, Rotation; Level 2 - Placing, Angles, Rhythm;
Level 3 - Precision, Adaptability, Reproducibility; Level 4 - Pace,
Awareness, Relations; Level 5 - Planning, Announce, Review/
Reflexion.

Results: The format of the PAR model is such that allows trainer
and trainee to objectively assess progress, identify deficiencies
and strengths, and formulate appropriate plan of action.

Conclusion: Ergonomics and crew resource management skills
are essential for a safe operating environment. The PAR matrix may
prove helpful in selection of trainees and revalidation of trainee
surgeons as a competence and performance testing method,
placed in the appropriate training curriculum.

Ergonomics
7/
/
4
Level 1 Posture Address Relax lp
2
3
Level 2 1|Pick Air Time Rotation
2
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Level 3 1[Placing gles Rhythm
2
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Level 4 1|Precision Adaptghility Reliability
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3 #
Level 5 1|Pace ﬁwareness
2
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Level 6 1|Plan 2 Announce
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PP69-FUNCTIONAL CHANGES AFTER MITRAL VALVE
REPAIR: AN IMAGING STUDY

P.P. Caimmi,’ M. Diterlizzi?> E. Grossini® E.l. Kapetanakis,® E.
Micalizzi," G. Vacca'

Departments of ' Cardiac Surgery, Radiology, and *Experimental Surgery,
University Hospital of Eastern Piedmont, Novara, Italy; “Department of
Cardiothoracic Surgery, King’s College Hopsital, London, United Kingdom

Introduction: The circumference of the aortic annulus
adjusts proportionally with changes in left ventricular volume.
These dimensional changes in the aortic annulus improve
the left ventricular outflow tract (LVOT) hemodynamics and
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enhance the anterior mitral valve leaflet (AML) movement. In
this study, we investigated the impact of circumferential and
partial circumference prosthetic mitral rings on aortomitral
apparatus function.

Methods: Forty patients who underwent coronary artery
bypass graft surgery and restrictive annuloplasty of the mitral
valve annulus through either a partial circumference flexible ring
(group A = 20 patients) or a circumferential rigid ring (group
B = 20 patients) were evaluated using cardiac magnetic reso-
nance imaging. Imaging was performed at the end of a 2-year
follow-up period. Variations in LVOT diameter, transmitral valve
gradient, and effective mitral valve area were measured and
compared.

Results: Mean variation in LVOT diameter was significantly
higher in group A compared with group B (12.7% versus 3.6% ,
p = 0.0005). Transmitral valve gradient was higher in group B than
in group A (6.2 versus 4.6 mm Hg, p = 0.007), whereas effective
mitral valve area was larger in group A than group B (3.9 versus
3.1 cm(2), p = 0.009). The long-axis cardiac magnetic resonance
imaging of patients in group B demonstrated that movement at
the base of the AML was hindered with the AML pivotal point
appearing to shift posteriorly.

Conclusions: This study demonstrated that the use of cir-
cumferential annular rings significantly impairs overall aortomi-
tral apparatus function by reducing outflow diameter and AML
movement.

PP70-LONG-TERM RESULTS AFTER SURGICAL LEFT
ATRIAL RADIOFREQUENCY ABLATION ACCORDING TO
MAZE PROCEDURE IN ASSOCIATION TO MITRAL AND
MITRO-AORTIC VALVE SURGERY

P. Nardi, A. Scaturi, A. Pellegrino, S. Grego, J. Zeitani, K. Bellos, C.
Bassano, A. Lio, L. Chiariello

Cardiac Surgery Division, Policlinico Tor Vergata, Tor Vergata Univer-
sity of Rome, Italy

Objective: Left atrial ablation is a surgical standard technique
for the treatment of chronic atrial fibrillation (CAF) or persistent/
paroxysmal atrial fibrillation (PAF). Aim of the study was to evalu-
ate long-term results of left atrial ablation according to Maze pro-
cedure in patients affected by CAF or PAF and concomitant mitral
and mitro-aortic valve disease.

Methods: One hundred and twenty-eight patients (mean
age 66+8.5 years) underwent left atrial ablation by means of
monopolar (n=62) or bipolar (n=66) radiofrequency for CAF
(n=100) or PAF (n=28) in association to mitral valve repair
(n=42) or replacement (n=51), mitral and aortic valve surgery
(n=35). Mean follow-up (96% complete) was 39+32 (range
2-129) months.

Results: In-hospital mortality was 0.8%. Patients with CAF as
compared to those with PAF, were older (66.9+ 8 vs 62.5+ 8.5
years, p=0.01), with preoperative greater value of preoperative
left atrial diameter (56.7+7.4 vs 5249 mm, p=0.05), advanced
mitral and aortic valve disease (84.5 vs 68%, p<0.05), prevalent
use of monopolar ablation system (55 vs 27%, p<0.01). At 9
years in patients in sinus rhythm after effective Maze procedure
as compared to those with residual atrial fibrillation, actuarial
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survival was 100% vs 86+6.4% (p<0.05), freedom from stroke
9814 vs 95£3% (p=0.1), left atrial diameter 49+4.4 vs 55+8.3
mm (p<0.01), NYHA class 1.3+0.5 vs 1.7£0.6 (p<0.0001), mean
heart rate 75110 vs 83+14 beats/min. (p=0.01), need of life-long
anticoagulation therapy 43% vs 91% (p<0.0001).

Conclusions: Early left atrial Maze procedure offers better
chances to conversion in sinus rhythm. Survival, functional status
and quality of life are superior in patients who benefit from sinus
rhythm.

PP71-CEREBRAL OXIMETRY BASELINE VALUES IN CAR-
DIO-VASCULAR SURGERY PATIENTS. A PROSPECTIVE
OBSERVATIONAL STUDY

N. Baikoussis,” S. Siminelakis,” M. Karanikolas,? M. Matsagas,* H.
Arnaoutoglou,* G. Papadopoulos*

"Department of Cardiac Surgery, University Hospital of loannina;
2Department of Anaesthesiology and Critical Care Medicine,
Patras University Hospital; 3Department of Vascular Surgery,
University Hospital of loannina; *Department of Anaesthesiol-
ogy and Postoperative Intensive Care, University Hospital of
loannina

Introduction: The aim of our study is to evaluate baseline
INVOS values and identify factors influencing baseline INVOS
values in carotid endarterectomy and cardiac surgery patients.
This is a prospective observational study on 157 patients (100
cardiac surgery, 57 carotid endarterectomy patients).

Methods: Data were collected on factors possibly related
to baseline INVOS values. Data were analyzed with student’s
t-test, Chi-square, Pearson’s correlation and Linear Regression as
appropriate.

Results: 100 cardiac surgery and 57 carotid surgery patients
enrolled. Compared to cardiac surgery, carotid endarterectomy
patients were older (71.05+8.69 vs. 65.72+11.04, P<0.001),
with higher baseline INVOS (P<0.007) and greater stroke fre-
quency (P<0.002). Diabetes and high cholesterol were more
common in cardiac surgery patients. Right and Left side INVOS
values were strongly correlated in carotid (r=0.772, P<0.0001)
and cardiac surgery patients (r=0.697, P<0.0001). Diabetes and
high cholesterol were associated with significantly (P<0.001)
lower and Smoking was associated with higher baseline INVOS
values in carotid, but not in cardiac surgery patients. Age, sex,
CVA history, Hypertension, CAD, Asthma, carotid stenosis side
and surgery side were not related to INVOS. Multivariate analy-
sis showed that diabetes is strongly associated with lower base-
line INVOS values bilaterally (P<0.001) and explained 36.4% of
observed baseline INVOS variability in carotid (but not cardiac)
surgery.

Conclusion: Compared to cardiac surgery, carotid endarterec-
tomy patients are older, with higher baseline INVOS values and
greater stroke frequency. Diabetes and high cholesterol are asso-
ciated with lower baseline INVOS values in carotid surgery. Right
and left side INVOS values are strongly correlated in both patient
groups.
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PP72-NONINVASIVE ASSESSMENT OF LEFT INTERNAL
MAMMARY ARTERY GRAFT PATENCY USING TRANSTHO-
RACIC COLOR DOPPLER ECHOCARDIOGRAPHY BEFORE
AND AFTER DIPYRIDAMOLE INFUSION

D. Javidi, N. Saffarian

Pars Hospital Cardiac Surgery Department, Tehran, Iran

Objectives: The aim of this study was to evaluate patency of left
internal mammary artery (LIMA) graft on left anterior descending
artery (LAD) using transthoracic color doppler echocardiography
before and after infusion of dipyridamole.

Methods: High frequency (5 MHZ) transthoracic echocar-
diography was performed on 34 patients who had left internal
mammary artery graft to the left anterior descendig artery and
were undergoing selective coronary angiography because of
typical chest pain. Doppler velocity profiles of left internal mam-
mary artery were obtained in 29 patients. In all of them biphasic
pattern of blood flow was recorded before and after infusion of
dipyridamole. Patients were divided into 2 groups according to
degree of left internal mammary artery stenosis on angiography:
group 1 was patients had patent left internal mammary artery,
in group 2, left internal mammary artery had significant (>70%)
stenosis. Left anterior descending artery was patent after insertion
of left internal mammart artery in both groups.

Results: In group 1, blood flow velocity was maximal during
diastole, but in group 2, this flow was maximal during systole and
low velocities were recorded during diastole. There was signifi-
cant increment of diastolic blood flow of left internal mammary
artery after dipyridamole infusion in relation to group 2.

Conclusions: Dipyridamole echocardiography is a simple and
noninvasive method for evaluation of left internal mammary
artery graft patency.

PP73-TREATMENT OF ANEURYSM WITH SIDE BRANCHES-
A SIMPLE METHOD

A. Polydorou, M. Henry, S. Rammos, T. Perdikides, Ch. Tsiakouri, E.
Testempaisi, J. Stavrou, V. Polydorou

Haemodynamic & Interventional Cardiology Dept., Evangelismos Hospi-
tal, Athens, Greece & Onassis Cardiac Surgery Center, Athens, Greece

Purpose: To present performance data on the use of the Car-
diatis Multilayer Stent which is a 3-dimensional (3D) braided
mesh made of interconnected layers, particularly in patients with
side branches within the aneurysm.

Methods: A study protocol was designed to examine the safety
and efficacy of the Cardiatis Multilayer Stent in patients with
aneurysms in different target vessels. Between December 2006
and November 2009, 19 patients were enrolled in the study. Four
patients had a renal aneurysm (one male three females) (mean
diam: 18mm), 12 iliacs (mean diam: 25mm), 1 popliteal (diam:
55mm), 1 thoracic (diam: 57mm) and 1 abdominal (diam: 103
mm), all males.

Results: The multilayer stent was successfully deployed in all
the patients (100% technical success); Mean follow-up for the
peripheral aneurysms was 28 months (range 12 to 36) and for
the aortic aneurysms was 1 month. The occlusion rate of the
aneurysm at the peripheral arteries was 100% and all the side

branches remained patent. For the thoracic and the abdominal
aneurysms, the 1 month CTA showed patent artery side branches
and reduced blood flow inside the sac.

Conclusion: The Cardiatis Multilayer Stent seems to be effi-
cient as it concerns the side branches which remain patent and
the aneurysm is excluded. The question remains about the time
needed to achieve the curing of the aneurysm in large arteries
such as the thoracic and abdominal aorta and we believe that
is related to the number and size of the branches within the
aneurysm.

A larger multi center study is underway to confirm the suitabil-
ity of Cardiatis Multilayer Stent for the large thoracic, abdominal
and thoracoabdominal aneurysms.

PP74-COMPLICATED ACUTE TYPE A DISSECTION WITH
LARGE PSEUDOANEURYSM TWO YEARS POSTOPERATIVELY
. Fragoulis, G. Chrisostomidis, E. Papadakis, G. Korelidis, G. Palatianos
Onassis Cardiac Surgery Center, Third Cardiac Surgery Department,
Athens, Greece

Introduction: Pseudoaneurysm is a rare complication in car-
diac surgery field. It is a multifactorial disease which presented
with a variety of signs and symptoms.

Methods: A 69 year old female patient, presented to the emer-
gency department due to severe dyspnea on mild exertion, ortho-
pnea. Her past medical history was uncontrolled hypertension and
surgically treated acute type A dissection, replacing the ascending
aorta and aortic valve replacement, two years prior.

The chest x-ray revealed a widen mediastinum. The echocar-
diographic examination revealed a giant saccular formation pos-
teriorely of the aortic graft, an aorto-right pulmonary shunt, with
concomitant pulmonary hypertension (75/35mmHg). The mul-
tislide CT scan examination demonstrated a giant pseudoaneu-
rysm formation.

Results: The patient underwent an unsuccessful attempt
to close the defect using an ASD closure devise. The following
day underwent a surgical correction of the pseudoaneurysm. A
deep hypothermic circulatory arrest was performed before rest-
ernotomy, to avoid excessive bleeding. A circulatory arrest was
obtained at an esophageal temperature of 18°C. A resternotomy
was performed and a huge pseudoaneurysm seen immediately
under the sternum.

The Amplatzer devise was found within the pseudoaneurysm
partially undeployed. A 3 cm long shunt was present above the
non coronary cusp and a second shunt of 3 cm long was present
between the pseudoaneurysm and the right pulmonary artery.
The old aortic graft was excised. Selective antegrade cerebral per-
fusion was used. A pericardial patch used to close the pseudoan-
eurysm-right pulmonary shunt. A new impregnated graft used to
reconstruct the distal anastomosis first. After the completion of the
distal anastomosis, extracorporeal circulation reestablished. The
previously implanted mechanical valve was functionally normal.
The proximal anastomosis completed the heart was deaired and
the aortic cross-clump removed.

Conclusions: Ascending aortic pseudoaneurysm is an uncommon
pathologic condition. Favorable outcomes can be attributed to thor-
ough surgical planning, adequate cerebral and myocardial perfusion.
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PP75-INDUCTION CHEMOTHERAPY AND SURGICAL
TREATMENT IN STAGE I1IA-N2 NSCLC.

G. Athanassiadis,” V. Andronadi?> P. Loukia,* C. Pavlidou,? S.
Zogana,* G. Zervopoulos,* A. Sgourakis,’ L. Zoganas’

"Dpt. of Thoracic Surgery “Red Cross Hospital,” Athens; 2Dpt of Anes-
tesiology, “Sotiria Hospital,” Athens; *Dpt. of Dermatology, Democre-
tus University Of Thrace; *Dpt. of Medicine, Thessalonica Aristotelian
University; *Dpt . of Anesthesiology, Red Cross Hospital, Athens

Objectives: To evaluate the effects of pathologic status NOMO
on long term survival in patients undergoing induction chemo-
therapy and surgery for stage IlIA-N2 NSCLC.

Methods: From January 2005 to May 2010, 100 patients (66 male,
34 female main age 60) received induction chemotherapy (MVP)
before surgery for histologically proven stage [1IA-N2 NSCLC.

Results: 93% (n= 92) had complete anatomic lung resection
plus radical mediastinal lemphadenectomy, 7% (n=8) had unre-
sectable lesions. Operative mortality was 0%. Pathologic review of
92 specimens (30 pneumonectomies, 70 lobectomies/ belobec-
tomies/ sleevelobectomies) and nodes revealed that 20.5% were
TONO, 10.2% T1NO, 10.2% T2NO, 17,9% T0-1N1, 15,4% T2N1-
T3NO, 1,2% T3N1, 23.1% T1-2-3N2 and T4N2.

Univariate analysis showed a 5-year survival rate of 94% for
pTONO, 48% for TO-1N1, and 0% for T1-2-3N2. Multivariate
analysis showed a significant prognostic factor for pTONO vs all
remaining stages (p<0.000).

Conclusions: In patients undergoing induction chemother-
apy and surgery p TONO is associated with an impressive 94%
5-year survival. The preoperative identification of such a subset of
patients should be the goal future trials.

PP76-THE ABRUZZINI TECHNIQUE IN THE TREATMENT
OF CHRONIC BRONCHOPLEURAL FISTULA AFTER PNEU-
MONECTOMY FOR NON-SMALL CELL LUNG CANCER

G. Athanassiadis,” Ch. Pavlidou,? S. Belkaki,* S. Zogana,®* G.
Zervopoulos,® L. Petri,* V. Andronadi,* L. Zoganas'

"Thoracic Surgery Clinic, “Hellenic Red Cross” Hospital; ?Dermatol-
ogy Clinic, Thrace Demokritian University; 3Department of Medicine,
Thessalonica Aristotelian University; *Department of Anesthesiology,
Sotiria Hospital, Athens; *Department of Anesthesiology, Red Cross
Hospital, Athens

Goal Of The Paper: The chronic bronchopleural fistula (PBPF)
remains a severe complication after pneumonectomy.

Its treatment is a major postoperative problem for every tho-
racic surgeon.

Material: From 2005 to 2010, 13 (thirteen) patients with bron-
chopleural fistula were treated in our clinic, with the Abruzzini
technique. They were all males aged from 57 to 67 (i.e. mean age
61 years), with right pneumonectomy for NSCLC.

In 11 (eleven) patients bronchopleural fistulae appeared 3
(three) years after pneumonectomy. In one case, it appeared one
year postop and the patient was re-operated 10 years later, while
in one other patient the fistula was manifested the 9th day post
pneumonectomy and surgery was performed 33 months later.

Results: All patients survived and were treated with success.
The average duration of their hospitalization was 34 days.
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For all patients the bronchopleural fistula was closed transster-
nally using a No 4.0 prolene suture and the bronchial stump was
covered with epiploon.

15 days later, 12 out of the 13 patients underwent open win-
dow-thoracostomy with resection of 3-4 ribs.

For one patient with chronic bronchopleural fistula and a drain-
age tube after surgery, who developed purulence in the sternum,
we were not able to apply the method of thoracostomy.

Conclusion: The use of the Abruzzini technique, combined to
the ‘open window’- thoracostomy (when possible) 15 days after
the re-operation, is a successful method for treating chronic bron-
chopleural fistula.

PP77-THE VALUE OF THE RESECTION OF MAIN CARINA, IN
CASE OF INFILTRATION FROM NON SMALL LUNG CANCER
G. Athanassiadis,’ V. Andronadi,’ Ch. Pavlidou,? S. Belkaki,’ A.
Sgourakis,” G. Zervopoulos,* S. Zogana,* L. Zoganas'

"Thoracic Surgery Clinic, “Hellenic Red Cross” Hospital; 2Dermatology
Clinic, Thrace Demokritan University;*Department of Anesthesia, Sotiria
Hospital, Athens; *Department of Medlicine, Thessalonica Aristotelian
University; SDepartment of Anesthesia, Red Cross Hospital, Athens

Goal Of The Paper: The infiltration of the main carina by a
tumor, and of the tissue thereby, (it is usually a tumor infiltrating
the upper lobar or the truncal bronchus), is not a very rare phe-
nomenon and constitutes 2% of lung cancers (neglected cancer).

Therefore, we present our experience in handling and treating
such cases (n.m.l.c.), following the method of pneumonectomy
with simultaneous ‘sleeve-like’ excision of the main bronchus, and,
in fact, excision of the main carina combined with tracheoplasty.

Material: From 2005 to date, 2010, we have applied the
method in ten cases (-20-), twelve men (-12-) and four women
(-8-), aged from 52 to 70.

The histological type of the specific tumors was mainly
squamous epithelium, mostly of low differentiation, and a smaller
number of adenic carcinomas, also of low differentiation most of
the times, though more aggressive to the tissues.

Method: We applied the method of pneumonectomy, com-
bined with a ‘sleeve-like excision’ of the main bronchus, in fact
carinectomy, with parallel tracheoplasty, where the site resected
in the form of a spindle, was closed by a No.4.0 prolene stitch
(plastic, ‘meander-like and over & over’ suture).

In all these operations, we used a double tracheal tube, which
allowed us to achieve better ventilation or occlusion of the lung,
depending on its maneuvering by the surgeon.

Results:

1. Eighteen (18) out of twenty (20) patients survived and were
successfully treated post-op.

2. We had two (2) deaths, one of a 70-year old patient, the
sixteenth (16) day post-op, because of aspiration and one
other of a 72 —year old patient the twentieth day because of
an embolism.

3. Tracheostomy was required for one (-1-) out of the twenty
(-20-) patients.

4.  Average hospital days were 14.

Conclusion: The combined method of pneumonectomy
with simultaneous ‘sleeve-like’ excision of the main bronchus
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(sleeve-ectomy), and actually resection of the main carina (car-
inectomy), and parallel tracheoplasty, when there is infiltra-
tion of the main carina by a tumor (n.s.c.l.c.), makes these
severe cases operable, in fact with very successful postopera-
tive results.

PP78-INTRALUMINAL STENT-GRAFTING REPAIR FOR
ACUTE TRAUMATIC AORTIC ISTHMUS TRANSECTION

G. Athanassiadis,” C. Papadopoulos,?® P. Pavlidis,” D. Maras,? Th. Papas,?
A. Tsanis,® N. Besias,? V. Andrikopoulos,? L. Zoganas,” N. Batakis®
"Thoracic Surgery Clinic, ?Vascular Surgery Clinic, 3Department Of
Radiology, Hellenic Red Cross Hospital, Athens

Objective: Prospective evaluation of immediate implantation of
endoluminal stend-graft in patiens with transection of the aortic
isthmus.

Methods: Between January 2005 and May 2010, endovascular
stend-graft repair was performed in 6 patients (5 male ,1 female)
with a mean age of 65 years (range: 59 -84 years). Indication for
treatment was the acute traumatic aortic isthmus transection.Indi-
vidually manufactured Talent’s - medronic — (6) stents were used.

(Technics of the examination : according Seldinger) .

Follow—up examination was performed 1 week after implantation
and repeared every 3 months (mean follow-up 6 months).

Results: All patients survived. No paravascular leakage, no stend
dislocation, no neurological deficit or perfusion impairment was
observed. All patients discharged from hospital at postoperative
day 2-3.

Conclusion: Stend- graft repair is a save and feasible treatment
option, especially in emergency situations, if the aortic lesions can
be clearly identified and localized. The use of bi- plane X-ray con-
trol combined with simultaneous intravascular and transesoph-
ageal ultrasound imaging in an interdisciplinary way enables a
more precise targeting of the stent landing zone.

PP79-USE OF TOPICAL HEAMOSTATIC AGENTS TO CON-
TROL PERIOPERATIVE BLEEDING IN CARDIAC SURGERY

P. Nardi,” A. Ferraro,> M. Scognamiglio,’ A. Viviano," K. Bellos,’
A. Lanti? G. Del Proposto,? A. Pellegrino,’ G. Adorno,? G. Isacchi,?
L.Chiariello’

"Cardiac Surgery Division, Policlinico Tor Vergata, Tor Vergata Univer-
sity of Rome, Italy; 2lImmunoaematology Division and Blood Trasfu-
sion Service, Policlinico Tor Vergata, Tor Vergata University of Rome,
Italy; 3Immunoaematology Division, Pediatric Hospital Bambino
Gesu, Rome, Italy

Objective: Aim of the study is to evaluate the effect of two
topical haemostatic agents, platelet-rich gel and fibrin sealant, on
perioperative bleeding and need of blood transfusion after elec-
tive cardiac surgery.

Methods: Forty patients (mean age 68410 years) (Group 1)
who underwent elective cardiac surgery received autologous
Vivostat haemostatic agent (platelet-rich gel, n=26, fibrin seal-
ant, n=14) by means of spraypen applicator (8.2-8.5 mL per
patient). Topical haemostatic agents were applied to either the
right and left side of the sternum, to the proximal and distal

anastomoses, site of internal thoracic artery harvesting, on the
surgical sites. Postoperative bleeding data and need of blood
transfusion after use of topical haemostatic agents were com-
pared to those of forty patients (mean age 68.5+10 years)
(Group 2) operated on the same data. Age >70 years repre-
sented a selection criterion to blood transfusion for postopera-
tive haemoglobin value <10.5 gr/dL.

Results: There was no in-hospital mortality. Baseline charac-
teristics, preoperative clotting variables, cardiopulmonary and
aortic cross-clamp times were similar in Group 1 and Group
2. At 12 postoperative hours need of blood transfusion and
mean number of blood units /patient were lower in Group 1
as compared to Group 2 (11/40 vs 20/40, p=0.05, and 0.5+0.6
vs 0.9+1.1, p=0.2); in Group 1 as compared to Group 2 chest
drainage at 12 and 24 postoperative hours was 200+131 vs
267+128 mL (p=0.03) and 330+£195 vs 411187 mL (p=0.08),
respectively. Postoperative mean value of haemoglobin was simi-
lar among Group 1 (11£1.1 gr/dL) and Group 2 (11.2+1.6 gr/
dL) (p=NS).

Conclusions: Autologous topical haemostatic agents can be
effective in reducing bleeding and need of blood transfusion after
cardiac surgery.

PP80-THE FIVE YEAR SURVIVAL AND SURGICAL TREAT-
MENT OF THE BRRONCHIOLOALVEOLAR LUNG CANCER.
G. Athanassiadis,” V. Andronadi> C. Pavlidu? S.Zogana,® G.
Roussakis,” A. Sgourakis,” E. Boukouvalas,* L. Zoganas'
"Department of Thoracic Surgery “Red Cross Hospital”, Athens,
Greece; *Department of Anestesiology, “Sotiria Hospital”, Athens,
Greece; 3Department of Dermatology, Democretus University
Of Thrace; “Department of Anesthesiology “Red Cross Hospi-
tal”, Athens; SDepartment of Medicine, Thessalonica Aristotelian
University

Objectives: In recent years the prevalence of adenocarcinoma
among lung cancers has risen worldwide. We studied whether
there is a similar tendency for the bronchioloalveolar carcinoma
(BAQ). Is it possible to confirm the statement that BAC is multiple
cancer among non- smoking women?

Methods: Between March2005-March 2010, 14 lung resec-
tions for adenocarcinoma were carried out. Of these 37.1% were
BAC. We effected 8 lobectomies, 3 pneumonectomies and 3
wedge resections.

Results: The preoperative CT suspected three multiple tumors,
but only two were confirmed by postoperative pathology. The
tumor was indicated to be in stage | or Il in 6 cases by surgery,
8 cases by pathology. 6 tumors were in stage I/A. for the overall
group of 37.1% of patients the 5-year survival rate for wedge
resections (41%) was lower than that for major resections (64%)
(p=0,41).

Conclusions: Bronchioloalveolar carcinoma (BAC) has
favourable survival, particularly in women. Because of its
slow growth, the patients are operated on at an early stage.
In spite of this, resection smaller than lobectomy is recom-
mended only as compromise. The high proportion of non-
smoking women may suggest genetic or hormonal etiological
factor for BAC.
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