
Welcome to Barcelona

Q
uality improvement de-
mands a multidisciplinary 
view, subsequently, this 
year there will be joint 

sessions of the EACTS domains in-
cluded in the programme. For ex-
ample, the Postgraduate Course on 
Sunday will start with a plenary ses-
sion of all four domains.

Adult Acquired Cardiac 
Domain
The Adult Acquired Cardiac Domain 
programme will include sessions 
on RV failure, multiple valves sur-
gery and how to optimise coronary 
revascularization. The Postgraduate 
Course includes sessions on valves, 
coronary and left heart failure. Long-
term results, various approaches, 
new trial updates and guidelines will 
be presented and discussed. 

On the Wednesday morning there 
will be Wetab sessions on AV spar-
ing and beating heart coronary 
revascularization, and a session on 
hybrid approach in arrhythmia.

Vascular Domain
The Domain of Vascular Diseases’ 
Postgraduate Course includes ses-
sions on active infective aortic dis-
ease and controversies of open and 
endo approaches. The scientific pro-
gramme will include professional 
challenge sessions on aortic arch dis-
ease and focussed sessions on aor-
tic trauma. The Wednesday morning 
includes simulators for TEVAR and 
a Wetlab for residents dedicated to 
aortic surgery.

Thoracic Domain
Minimally invasive thoracic surgery 
will be one of the themes of Tho-
racic Diseases’ Techno College. Tho-
racic trauma, Oncology and Em-
pyema are the topics for Sunday’s 
Postgraduate Course sessions. A fo-
cussed session on acute and chronic 
pulmonary embolism will also be in-
cluded with the domain of acquired 
cardiac disease.

The topics for the Wednesday 
morning professional challenge ses-
sion are: lung metastases, benign 

disease of oesophagus, sarcoma, 
and postoperative complications af-
ter lung resection. 

Congenital Domain
The Congenital Domain has organ-
ised a programme based around 
the successful 2011 meeting. At the 
Techno-College, the Congenital Do-
main will focus on the medical and 
surgical intervention management 
of cardiac arrhythmia’s in congeni-
tal heart disease. The cardiology med-
ical management will be outlined; 

the investigation of arrhythmia’s and 
the cardiac intervention and surgical 
management will be detailed.

The Post-Graduate day will feature 
a early morning plenary session with 
the other domains to cover aspects of 
quality improvement, cost effective-
ness and research with determination 
of outcome utilising databases. 

Professional Challenge 
Session
In the Professional Challenge ses-
sions, specific problem cases, in par-
ticular complication cases, will be 
presented. The design of these ses-
sions facilitates interaction and dis-
cussion on controversial topics. On 
Monday and Tuesday we shall have 
several sessions, including a Profes-
sional Challenge session titled ‘Is 
there a place for staged repair of 
Fallots Tetralogy?’ with our medi-
cal colleagues and cover medical, 
cardiac catheter intervention tech-
niques and surgery.

Focused Session
The Focused Sessions will include a 
video demonstration, followed by a 
keynote lecture and conclude with 
presentations that allow delegates 
to leave the sessions with a greater 
understanding of how to solve a 
particular problem. Sessions will in-
clude the complex transposition of 
the great arteries, morphology, di-
agnosis and operative techniques. 
This will include videos of the proce-
dures and a review of current global 
outcomes.

EACTS 
If you appreciate what the EACTS 
presents during this event and you 
want to support the work of the As-
sociation I encourage you to visit the 
EACTS booth and become a mem-
ber. Membership fee is low and you 
will receive the European Journal of 
Cardio-Thoracic Surgery and the In-
teractive CardioVascular and Tho-
racic Surgery Journal, as well as a 
reduced rate for the Annual Meet-
ing. This application can be done 
through the Web site of the EACTS 
(ww.eacts.org) or at the EACTS 
booth in the exhibition area.

At the booth you will also find in-
formation on our new courses that 
we are going to organize through-
out 2013.

We thank our industry partners for 
their continued support of the meet-
ing, and all the presenters who have 
taken the time to contribute to this 
year’s EACTS Daily News newspaper. 

It is a great pleasure to welcome 
you in Barcelona and we are hon-
oured and delighted with your pres-
ence at this conference. We hope 
the information and techniques pre-
sented to you here will be of great in-
terest. Barcelona offers a cosmopol-
itan feel in a city with atmosphere, 
wonderful shopping facilities, muse-
ums, specialty shops, and restaurants. 

I hope you enjoy the meeting and 
all this wonderful city has to offer.

Pieter Kappetein

EACTS General Secretary

Welcome to the 26th Annual Meeting in Barcelona. The main theme of this year’s event is “Quality Improvement” and was chosen to 
highlight that improving the quality of care is an on-going process and needs to be integrated in our daily routine.
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Volkmar Falk Klinikdirektor  Klinik 

für Herz- und Gefässchirurgie, 

Universitätsspital Zürich, Switzerland

T
he Techno College con-
tinues to provide an 
overview of the lat-
est developments in the 

field of cardiovascular and tho-
racic surgery. This year’s Acquired 

Cardiac Disease programme will 
feature interesting live cases both 
in humans and pre-clinical work 
in animals, high-quality video 
presentations and talks pre-
sented by some of the most in-
novative leaders in the field.

Techno College was the first 
meeting ever to present a TAVI 
case live and continues to pro-

mote and present emerging 
technologies for the treatment 
of aortic valve disease. This also 
includes access related device 
development and alternative im-
plant technology.

This year there will be a fo-
cus on new imaging modali-
ties and robotic assistance, as 
well as new technology for su-
tureless coronary anastomosis, 
a field that after a period of lim-
ited development may regain 

some interest. The rapid evolu-
tion of smaller mechanical circu-
latory assist devices, transapical 
implantation of LVADs and alter-
native surgical heart failure treat-
ments will be discussed.

Finally, the latest develop-
ments for mitral valve repair and 
replacement will be covered, in-
cluding, but not limited to, new 
approaches for percutaneous mi-
tral annuloplasty and facilitated 
surgical repair techniques.

Peiter Kappetein
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EACTS Quality Improvement Programme: an update

Acquired Cardiac Disease Session 1 Aortic Valve Replacement  Rooms 115/117 08:05-10-10

Vinod Bapat  Department of 

Cardiothroacic Surgery & Cardiology, 

Guy’s and St. Thomas’ Hospital, 

London, UK. 

A
ortic Stenosis (AS) is a 
major cause of cardio-
vascular morbidity and 
mortality in the eld-

erly. There has been a marked 
growth in TAVI especially over the last two years, 
2011-2012 with it now being approved in around 50 
countries including the United States of America. 

TAVI is performed via two approaches, Transapai-
cal (TA) and Transfemoral (TF) route. Medtronic Cor-
eValve can only be implanted through the TF ap-
proach whilst Edwards Spaien valve can be implanted 
through either the TA or the TF route. As the latter is 
less invasive it is preferred over the TA approach. 

Despite the short-term results of both TA and TF 
approaches being comparable in centres performing 
a large number of such cases, the TA approach has 
been found to be more invasive in nature. In compar-
ison to the TF approach, the TA approach has 3 main 
drawbacks, which may contribute to the increased 
morbidity and mortality in these patients
1.	Complication of the access site: Apical rupture and 

Delayed pseudoaneurysm formation
2.	Complication of thoracotomy: Interference with 

postoperative respiratory dynamics 
3.	Complication of purse string suture: Effects on left 

ventricular function 
Apical rupture remains a dreaded complication being 
associated with a higher mortality and a lower one-
year survival rate. Despite increasing experience and 
availability of smaller delivery systems (22-26 French), 
apical tear and rupture still occur and are mainly due 
to the poor quality of the cardiac tissue where the 

purse string is placed. Intra-operative and or immedi-
ate postoperative left ventricular apical rupture/bleed-
ing are not uncommon being associated with poorer 
outcome. TA approach and apical venting can also 
lead to late pseudoaneurysm formation. Furthermore 
TA approach cannot be used for implanting Cor-
eValve. 

This led to development of two alternative access 
routes with the aim of reducing morbidity and mor-
tality; Transaortic (TAo) approach and Subclavian ap-
proach. 

TAo approach can potentially overcome issues as-
sociated with TA approach as it entails purse-strings 
on the aorta as opposed to the left ventricle. Aor-
tic cannulation is performed on nearly every open 
heart surgery and has proven to be safe. The Aorta is 
an elastic structure and hence the chances of imme-
diate or delayed complications are less. In addition it 
is a technique with which surgeons are familiar and 
hence will have a shorter learning curve. Furthermore, 
TAo route can also be used for implanting CoreValve. 
Although the TAo approach was initially used to treat 
patients not suitable for TA approach it has slowly 
grown in popularity and is now preferred over TA in 
many centres. This is reflected in the development of 
a dedicated delivery system for TAo, Ascendra plus for 
Edwards Sapien XT valve and a dedicated delivery sys-
tem for Medtronic Corevalve to be released soon. It is 
now conceivable that TAo may become the preferred 
approach over TA, especially if there is a shift in using 
this technology in lower risk patients thus enabling 
them to live longer following the procedure. 

Although the Subclavian route was explored for 
CoreValve implantation as early as 2007 it was only 
used when the TF approach was not possible. In-
creasing experience in this approach has seen its 
popularity grow comparable with that of the TF ap-
proach in some centres such as Italy. Improvements 

in delivery systems such as smaller calibre and im-
proved manoeuvrability will indeed increase its appli-
cation in future.

Since performing the first successful case with Sa-
pien valve through TAo approach our effort has been 
to standardise the procedural steps in order to make 
the procedure easily reproducible. 

I will be demonstrating a case at techno-college us-
ing the new Ascendra plus system and will also dis-
cuss the operative steps in detail.

Alternative Surgical Access for TAVI 
– Transaortic and Subcalvian

Saturday 27 October

Techno College

07:00–17:00	 Registration

Acquired Cardiac Disease
Loctaion  Rooms 115/117

Organisers: New Technology Committee

08:05	 Session 1 Aortic valve replacement

Moderators: E Ferrari, Lausanne;  
H Treede, Hamburg; T Walther, Bad Nauheim

	 Transapical closure	 V. Thourani, Atlanta

	 Transapical aortic valve implantation: 	
What’s new in 2012?	 T. Walther, Bad Nauheim

	 Live-in-a-box video presentations:

	 Aortic valve repair using a geometric 	
annuloplasty ring	 D. Mazzitelli, Munich

	 Transaortic transcatheter aortic valve implantation	
	 N. Moat, London

	 Transfemoral transcatheter aortic 	
valve implantation	 A. Linke, Leipzig

	 Live surgery:

	 Transaortic transcatheter aortic 	
valve implantation	 V. Bapat, London

	 Transapical aortic conduit	
	 S. Hofmann, Bad Rothenfelde;  
	 M. Billion, Bad Rothenfelde; J. Gammie, Baltimore

10:10	 Coffee

10:40	 Session 2: Imaging/robotics/coronary 
artery bypass surgery

Moderators: V. Falk, Zurich;  
T. Folliguet, Paris; M. Mack, Dallas

	 Remote robotic catheter guidance for 
endovascular procedures	 N. Cheshire, London

	 Real-time holographic 3-D imaging 	
for cardiac interventions	 A. Kaufman, Yokneam

	 Advanced imaging and image fusion for 	
valve therapies	 M. Enriquez-Sarano, Rochester

	 External mesh for vein grafting	
	 E. Ferrari, Lausanne

	 Totally endoscopic coronary artery bypass in 2012	
	 J. Bonatti, Baltimore

	 Live-in-a-box video presentations:

	 External mesh for vein grafting	 D. Taggart, Oxford

	 Live surgery:

	 Transapical transcatheter aortic valve 
implantation with rotational angiography	
	 J. Kempfert, Leipzig

	 Zero ischemia anastomotic device, animal case	
	 M. Buijsrogge, Utrecht; D. Stecher, Utrecht;  
	 S. Jacobs, Zurich

	 Sutureless valve implantation	 M. Borger, Leipzig

13:15	 Lunch

14:15	 Session 3: Heart failure – devices

Moderators: G. Gerosa, Padova; M. Slaughter, 
Louisville; G. Wimmer-Greinecker, Bad Bevensen

	 Innovation Award presentation

	 Transapical left ventricular assist device 
implantation	 M. Slaughter, Louisville

	 Total artificial heart – where are we?	
	 P. Jansen, Vélizy Villacoublay

	 Extra-aortic counterpulsation system	
	 R. Cecere, Montreal

	 Intramural wall augmentation of the 	
failing ventricle	 G. Feltrin, Padova

	 Live-in-a-box video presentations:

	 Minimally invasive left ventricular assist device 
implantation	 G. Gerosa, Padova

	 Biventricular assist device implantation 	
focus on right ventricular assist device	
	 M. Strüber, Leipzig

	 New device for less invasive ventricular 
enhancement	 A. Wechsler, Philadelphia

15:50	 Coffee

16:20	 Session 4: Mitral valve surgery

Moderators: F. Maisano, Milan;  
P. Perier, Bad Neustadt/Saale; H. Vanermen, Aalst

	 Long-term adjustable mitral annuloplasty	
	 M. Czesla, Stuttgart

	 First-in-man transfemoral transcatheter mitral 
valve replacement	 TBA

	 Septalisation of the anterior tricuspid papillary 
muscle in association with an annuloplasty: 
a new concept for the treatmant of tricuspid 
regurgitation	 J. Couetil, Paris

Since last year’s EACTS meeting, Edwards is 
once again delighted to play a leading role 

in the cardio-thoracic surgery community at the 
26th annual EACTS meeting in Barcelona, Spain. 
This year is particularly symbolic for our compa-
ny as, not only can we continue to reflect on our 
heritage of more than 50 years’ experience with 
aortic valve replacement (AVR), but we can also 
celebrate the achievement of 10 years’ of tran-
scatheter aortic valve implantation (TAVI). 

It has been a busy period for Edwards and one 
which, despite challenging economic conditions, 
has seen significant investment in our research 
and development. We are proud to have brought 
several important innovations to market in Europe 
– notably the EDWARDS INTUITY valve system, 
the Ascendra+ delivery system for both transaor-
tic and transapical TAVI, a larger 29mm Edwards 
SAPIEN XT valve, the TruPort ProPlege cardiople-
gia device, as well as ThruPort IntraClude for intra-
aortic occlusion.

In the United States, the November 2011 FDA 
approval for transfemoral delivery of the Edwards 
SAPIEN transcatheter valve for inoperable and 
high-risk patients was a significant step forwards 

for TAVI. We are delighted to be partnering with 
many European cardiac surgeons and interven-
tional cardiologists, assisting with the training and 
development of U.S. physician Heart Teams that 
are establishing TAVI programs.

New data have also greatly advanced our un-
derstanding of these new technologies through 
robust clinical trial programmes. The two-year re-
sults from Cohorts A and B from The PARTNER 
Trial, PARTNER A continued access data, post-
approval data for Edwards SAPIEN XT, and the Eu-
ropean multi-centre TRITON trial for EDWARDS 
INTUITY are examples of results and ongoing re-
search activities.

A number of additional exciting investigational 
devices are also currently under evaluation, includ-
ing the next generation transcatheter heart valves 
Edwards SAPIEN 3 and Edwards CENTERA. Ed-
wards SAPIEN 3 is designed to further reduce par-
avalvular leak with an occlusion skirt while Edwards 
CENTERA offers a self-expandable and repositiona-
ble system. The Edwards Embrella Embolic Deflec-
tor is designed to reduce procedural complications 
during TAVI and will also be launched in the com-
ing year. These meaningful innovations offer prom-

ise for further significant improvement for patients.
We are pleased to be supporting two educa-

tional satellite luncheon symposia at EACTS this 
year. These include:

50 Years of AVR and 10 Years of TAVI 
Monday 29 October, 12:45-14:00, Room 112

Choosing Between Different Heart Valves: 
What is Durability Data Telling Us?
Tuesday 30 October, 12:45-14:00, Room 112
Please visit us at our Edwards booth to learn more 
about these technologies and other projects un-
der development.

About Edwards Lifesciences
Edwards Lifesciences is the global leader in the sci-
ence of heart valves and hemodynamic monitor-
ing. Driven by a passion to help patients, the com-
pany partners with clinicians to develop innovative 
technologies in the areas of structural heart dis-
ease and critical care monitoring that enable them 
to save and enhance lives. Additional company in-
formation can be found at www.edwards.com.

Continued on page 4

What’s new at Edwards Lifesciences in 2012

Domenico Pagano
Chair of the EACTS QUIP Task 

Force

T
he Sunday Plenary 
session at this year 
annual meeting in 
Barcelona, is ded-

icated to Quality Improve-
ment Programmes. High pro-
file International speakers 
will discuss the various as-

pects of setting up, running 
and the impacts of these pro-
grammes. 

The European Association 
for Cardio-Thoracic Surgery’s 
Quality Improvement Pro-
gramme (QUIP) members will 
meet for the first time. Since 
its launch several areas of 
work have been identified. 

The Network for Out-
comes Research has enrolled 

12 Units across Europe. This 
group will collaborate in  sev-
eral research areas including 
the design of a risk stratifi-
cation score in Cardiac sur-
gery. The database and Out-
come Data Publishing group 
will present the programme 
of work for the next year. The 
education group will share in-
itiatives for trainees and allied 
professionals. 

We aim to enrol several 
other working groups and 
constitute networks to de-
velop work streams in other 
quality improvement areas. 

We will soon implement 
a self-nomination leadership 
programme to invite mem-
bers to join the QUIP and 
contribute to its develop-
ment. I look forward to meet-
ing you in Barcelona.

DO NOT MISS - DO NOT MISS - DO NOT MISS - DO NOT MISS - DO NOT MISS - 
EACTS Quality Improvement Programmes - Sunday 28th October 
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Acquired Cardiac Disease Session 2 Imaging/Robotics/CABG Room  115/117  10:40-13:15

Enrico Ferrari  University Hospital of 

Lausanne, Switzerland

I
n coronary artery bypass graft sur-
gery, the great saphenous vein is 
commonly used as a conduit to 
supply blood flow and provide 

complete grafting in more than 80% 
of surgeries, this in spite of the fact 
that the patency of the vein graft is 
approximately 80% at one year post-
operative and 50% at 10 years post-
operative. 

A reason why saphenous vein grafts 
are useful conduits in coronary revas-
cularization, is the fact that are easy 
to be harvested by assistant surgeons 
or vein nurses also in case of emer-
gency procedures (the harvesting of ar-
terial conduits requires more accuracy 
and time). Moreover, the use of the 
vein is often necessary due to the lim-
ited supply of arterial sources for con-
duit, these having superior patency. To 
address this deficit in coronary revas-
cularization surgery, the eSVSMesh 
(Kips Bay Medical) was developed. 
The device is a knitted Nitinol flexi-
ble weft mesh that externally supports 
the vein graft (figure): this device pro-
vides a downsizing of the vein graft up 
to 30% of the vein diameter and pre-
vents the expansion of the graft un-
der arterial pressure to no more than 
8%. Consequently, the flow velocity 
into the vein graft increases while the 
pressure applied against the wall of the 
vein graft decreases. 

These effects provide improved flow 
patterns leading to a more “arterial 
like” healing (the so-called arterializa-
tions of a vein conduit). The external 
support given by the mesh prevents en-
dothelial injury under acute systemic 
pressure, preventing intimal damage 
which can lead to the development of 
intimal hyperplasia, vein graft thrombo-
sis and arthrosclerosis. 

During the last three to four years, 
early animal experiments (in primates 
and sheep) confirmed significantly de-
creased accumulation of thrombus 
and atherosclerotic debris in mesh 
treated grafts at six months post-op-
erative. From a technical point of 

view, prescribed measurements for the 
mesh sizing and precise surgical tech-
nique to include the eSVSMesh and 
the vein wall in both proximal and dis-
tal anastomosis are mandatory in or-
der to prevent twists, torsions and 
tensions applied on the meshed vein. 
In particular, the vein graft has to be 
prepared with a true “cobra head”-
like proximal and distal end for the 
anastomosis, and veins with double 
wall thickness equal to or less than 
1.4mm and outside diameters smaller 
than 2mm from 3.6mm to 7.0mm 
can have the eSVS Mesh applied (the 
eSVS Mesh is available in three sizes: 
3.5mm, 4.0mm and 4.5mm). 

Early results in humans, showed 
that use of this device did not nega-
tively impact early vein graft patency 
in the immediate post-operative pe-
riod, found to be 95%. After a “first 

in man” randomized trial, the eSVS 
Mesh received the CE Mark approval 
in Europe in 2010. 

Of note in this limited trial, vein 
grafts patent at one year, showed 
no angiographic change at three 
years indicating that the most com-
mon cause of graft failure, the vein 
atherosclerotic disease, was im-
peded. In our cohort of 28 patients 
treated with the Mesh from 2009 to 
2012, we did not remarked postop-
erative myocardial infarction, major 
cardiovascular events and stroke; we 
had one re-thoracotomy for bleed-
ing, and all patients were discharged 
from the hospital in good conditions. 
During the mid-term follow-up re-
call (mean time: 21 months), patients 
were not re-operated and they were 
on NYHA class 1. Long-term patency 
data is pending.

External eSVS Mesh for vein grafting

Enrico Ferrari

External eSVS Mesh

	 Live-in-a-box video presentations:

	 New atrial fibrillation ablation device	
	 C. Muneretto, Brescia

	 Sutureless transatrial mitral band implantation	
	 H. Vanermen, Aalst

	 Sutureless transfemoral mitral band implantation	
	 F. Maisano, Milan

	 Transapical off-pump mitral valve repair	
	 G. Speziali, Pittsburgh

	 Live surgery:

	 Mitraclip procedure	 J. Seeburger, Leipzig

18:10	 Session ends

Congenital Heart Disease
Rooms 111

Organisers: Congenital Heart Disease Domain

13:30	 Medical and surgical intervention and 
mangement of cardiac arrythmias in 
congenital heart disease

Moderators: W. Brawn, Birmingham;  
C. Schreiber, Munich; P. O. Myers, Boston

13:30	 Embryonic conduction tissue and possible 
morphological substrates for arrhythmias	
	 M. Jongbloed, Leiden

14:00	 Postoperative arrhythmias in tetralogy of Fallot: 
incidence, risk stratification and role of 	
catheter ablation	 G. Hessling, Munich

14:30 	 Can we change our surgical technique to reduce 
the incidence of arrhythmias?	
	 V. Hraska, Sankt Augustin

15:00	 Heart failure, resynchronization, ICD – an update 
from the Europides registry	 J. Janousek, Prague

15:30	 Coffee
15:50	 Magnetic catheter navigation for treatment of 

arrhythmias in congenital heart disease	
	 K. Pedersen, Copenhagen

16:20	 Is there a rationale for right-sided MAZE in 
morphologic substrates such as Ebstein’s disease 
or tetralogy Fallot?	 S. Tsao, Chicago

16:50	 Risk factors for “Fontan” arrhythmias, 
interventional strategies and limitations	
	 S. Tsao, Chicago

17:30	 How a surgeon can treat “Fontan” arrythmias – 
to cook or to freeze?	 M. Haw, Southampton

18:00	 Session ends

Thoracic Disease
Rooms 113

09:00	 Minimally invasive thoracic surgery: 
advanced procedures

Organisers: Thoracic Disease Domain

Moderators: P. Darteville, Paris; P. Licht, Odense

	 Session 1: VATS lobectomy

	 Summary of different available techniques	
	 D. Gossot, Paris

	 Robotic lobectomy: different techniques	
	 B. Park, Hackensack

	 Technique and Edinburgh experience	
	 W. Walker, Edinburgh

	 Technique and Innsbruck experience	
	 T. Schmid, Innsbruck

	 Long-term results	 P. Sardari Nia, Breda

	 Danish experience	 P. B. Licht, Odense

	 The first completely portal robotic pulmonary 
resection using a new operative telesurgical 
system (Telelap alf-x) on ovine model: a step 
towards the future?	 A. Lococo, V. Larocca, 
	 F. Marino, F. De Filippis, F. Lococo, S. Gidaro, Italy

	 Session 2

	 Anaesthesia for robotic surgery	 F. Guarracino, Pisa

	 Different techniques for minimally-invasive 
mediastinal surgery	 K. Kernstine, Duarte

	 Robotic resection of mediastinal tumours: live-in-
box and results	 M. Lucchi, Pisa

	 VATS resection of mediastinal tumours: 	
live-in-box and results	 M. Zielinski, Zakopane

	 Robotic/VATS resection of mediastinal tumours: 

	 Pro	 J. Rückert, Berlin

	 Con	 P. Dartevelle, Le Plessis Robinson

	 Live surgery
Moderators: A. Mussi, Pisa; E. Rendina, Rome;  
R. Schmid, Berne

	 VATS lobectomy, subxyphoidal approach	
	 A. Yilmaz, Nieuwegein; M. C. Ambrogi, Pisa

	 Robotic lobectomy	 F. Melfi, Pisa, R. Schmid, Berne

	 Robotic resection mediastinal tumour	
	 F. Melfi, Pisa; R. Schmid, Berne

17:00	 Session ends

Why the 
MEMO 3D?
Pr. Dr. Robert A. Dion

In my mitral valve repair experience, 
I have always belonged to the be-

lievers of remodelling annuloplasty, 
as proposed years ago by Alain Car-
pentier, presenting his complete 
and rigid or semi-rigid remodelling 
rings. The purpose of these remod-
elling rings was to restore the normal 
shape and dimensions of the mitral 
annulus at the end of systole. 

Along the years, there has been 
much controversy around mitral 
valve annuloplasty: to perform it 
or not and which type of ring and 
why. Personally, I have never under-
stood the purpose of using a fully 
pliable ring.

Salgo et al. have demonstrated 
in very elegant experimental stud-
ies that restoring the saddle shape 
of the annulus significantly decreas-
es the stress on the leaflets, therefore 
probably increasing the durability of 
the repair. This is the reason why the 
most recent rigid or semi-rigid rings 
have adopted a saddle shape.

Personally, I have followed the de-
velopment of Edwards Lifesciences 
rings, starting with the classic ring, 
evolving towards the Physio-I, and 
more recently, to the Physio-II rings. 
The Physio-I has remained my choice 
especially for undersizing in function-
al mitral regurgitation and the Phys-
io-II is more used to accommodate 
the excess tissue of some patholog-
ical valves.

Why then did I get recently in-
terested into the MEMO 3D? It ful-
fils my desire to use a complete and 
semi-rigid ring capable of mimicking 
the physiological 3D motion of the 

native mitral annulus and accommo-
dating the anatomical saddle shape. 
The anteroposterior diameter, is a 
bit shorter than the Physio-I, which 
makes it particularly interesting in 
the functional mitral regurgitation 
where undersizing is important. But 
the most interesting feature of this 
ring, for me, is its ability to dilate in 
diastole. Indeed, the only limitation 
of rigid or semi-rigid rings was not 
to prevent a contraction in systo-
le, but to prevent the physiological 
dilatation of the annulus in diasto-
le! This would be a tremendous ad-
vantage in all cases, but particularly, 
when it is indicated like in functional 
mitral regurgitation. Some authors 
have indeed described the presence 
of transmitral gradients after un-
dersized annuloplasty. The question 
however is whether this ability to di-
late in diastole is maintained after 
the fixation of the MEMO 3D ring by 
multiple U-shape stitches, as well as 

what remains of this diastolic mobil-
ity six months later when the endo-
cardial scar has stabilized. The exclu-
sive Carbofilm coating of MEMO 3D 
is meant to prevent the formation 
of a blocking scar around the device 
thereby allowing for sustained flexi-
bility. Fischlein and co-workers have 
recently demonstrated that flexibili-
ty is maintained even after five years 
of follow up, result that has to be 
confirmed by other studies and we 
shall certainly look after it when the 
number of rings and the follow-up 
will be relevant. From a technical 
point of view, the handling of this 
ring is quite straightforward and 
I personally use 12 to 15 U-shape 
stitches of Ethibond 2/0 to anchor 
it, with particular attention to the 
placement of both commissures and 
the posterior mid-point. 

For further information on MEMO 
3D annuloplasty ring, please visit the 
Sorin Group booth #85.

Continued from page 2
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Acquired Cardiac Disease Session 2 Imaging/Robotics/CABG  Rooms 115/117  10:40-13:15

David Taggart 

Radcliffe Hospital, Oxford, UK, an advisor to VGS and PI for the VEST Trial

C
oronary artery disease (CAD) is the leading cause of death 
in the U.S and Europe and recent studies (eg SYNTAX) have 
confirmed that CABG remains the treatment of choice for se-
vere CAD. While most patients receive a single internal mam-

mary artery (IMA) only around 5-10% receive two IMAs or additional 
arterial grafts. Most conduits are still Saphenous Vein Grafts (SVGs) be-
cause of their abundance and ease of harvest and use. However their 
main disadvantage is relatively poor long term patency compared to 
IMA grafts with graft failure in as many as 20% of veins within the first 
year and in as many as 50% at 10 years and with further significant dis-
ease in half of the remaining patent grafts. SVG failure carries impor-
tant adverse clinical sequelae (including myocardial infarction, re-inter-
ventions and death). 

Vein graft disease begins with diffuse neo-intimal tissue proliferation 
which develops in 75% of grafts within one year of implantation. Sub-
jected to the arterial circulation, the vein graft is exposed to a “new” me-
chanical environment with relatively high pressures and shear stress. In 
the first few weeks, shear induced remodeling occurs which leads to lu-
minal enlargement. This is followed by a later phase characterized by wall 
tension induced remodeling which results in wall thickening (intimal hy-
perplasia) and stiffening. In addition to the diffuse intimal hyperplasia, 
the luminal irregularities of the native vein and its valves are the main 
triggers for aggressive focal intimal hyperplasia which carries higher risk 
for vein graft failure. 

Preventing vein graft dilation and reducing its luminal irregularities 
and wall tension by using an external stent therefore has the potential 
to mitigate intimal hyperplasia and to reduce high failure rates in vein 
grafts. However, previous attempts at external support of vein grafts 
have been unsuccessful for a variety of reasons. VGS FLUENT, a novel ex-
ternal support device for SVG’s, is a cobalt chrome braid, with a unique 
combination of different types of wires which provide it with axial plas-
ticity and radial elasticity. The axial plasticity allows the surgeon to fix-
ate the FLUENT in situ at the desired length and diameter and to cover 
the entire SVG, without using glue, sutures or other changes which 

may compromise graft patency. The radial elasticity of the FLUENT makes 
it crush and kink resistant and provides the SVG with beneficial biome-
chanical properties by reducing wall tension and the diameter mismatch 
with the host artery and preventing non uniform dilation and the forma-
tion of lumen irregularities. 

A CABG study in sheep demonstrated the FLUENT’s safety along with 

outstanding efficacy in reducing intimal hyperplasia, preventing vein 
graft dilation/deformation and eliminating thrombus formation. Follow-
ing these successful animal studies the FLUENT has been evaluated in a 
randomized controlled study (Venous External Support Trial) in the UK 
which recruited 30 patients in Oxford and Brompton/Harefield who in 
addition to an IMA graft to the LAD, required grafts to the Right Cor-
onary Artery and the Circumflex Artery. Patients were randomized for 
one vein graft to receive the stent and the other to act as a control. Pa-
tients will now undergo 12 months angiography, IVUS and OCT to com-
pare the experimental and control grafts’ patency, lumen uniformity and 
plaque volume (intimal and medial hyperplasia). If the external stent suc-
cessfully reproduces the findings in the sheep model it will have major 
implications for clinical practice.

Live video box presentation:  
External mesh for vein grafting

David TaggartVein graft to right coronary artery covered with the Fluent Stent

Dear valued delegates,
Modern cardiac surgery is facing demograph-
ic changes that are not only a challenge for sur-
geons but also for perioperative patient care and 
outcomes. New procedures are now available giv-
ing patients a satisfactory quality of life.

MAQUET Cardiovascular continues to recognize 
the needs of both patient, and health care profes-
sionals working in the fields of cardio-thoracic and 
vascular surgery as well as critical care medicine. 
Providing appropriate, timely and reliable technical 
solutions underlines MAQUET’s global leadership in 
innovative medical device engineering and manu-
facturing. Again this year we have brought many 
new products and solutions to our customers. With 
the acquisition of Atrium we have expanded our 
offerings dramatically.

The new MIRA-i Retractor for minimally invasive 
techniques together with the ACROBAT-i stabiliz-

er is one example of how our state-of-the art engi-
neering can assist the busy surgeon during bypass 
graft procedures.

A recent publication in JAMA (Williams JB et 
al, JAMA, 308:475-484) confirmed the efficacy 
of endoscopic vein harvesting (EVH) in 235,000 
CABG patients without significant differences in 
long term mortality and revascularization rates 
compared to conventional vein harvesting. EVH 
must now be considered a standard of care. Today 
MAQUET’s 9th generation VASOVIEW system is 
the most advanced and most frequently used EVH 
system worldwide.

The 2nd generation of our well-established 
CARDIOHELP system now includes a pediatric ECLS 
set and ROTASSIST – a unique centrifugal pump 
with integrated system monitoring for temporary 
ventricular support. ROTASSIST is intended for use 
as a short tem VAD, for example in cases of post-
cardiotomy failure or as a bridge to decision.

CARDIOSAVE is a new revolutionary intra-aor-
tic balloon pump with a new improved user in-
terface and support algorithms and is the system 
solution of choice for in-hospital and patient trans-
port applications. Our new high efficacy balloons 
“SENSATION PLUS”, with a very precise fiber-op-
tic triggering system, and MEGA provide optimal 
hemodynamic support for patients of every height. 
MAQUET Cardiovascular has been a valued partner 
for the worldwide perfusion community for many 
years. It is therefore a great pleasure for us to in-
troduce our new HCU 40 Heater-Cooler Unit.. The 
HCU 40 is another example of how technical in-
novation, reliable German engineering and mod-
ern design are combined to provide features and 
functions that significantly benefit both patient 
and user during increasingly complex cardiovascu-
lar surgical procedures.

The innovative one piece-design collagen-coat-
ed CARDIOROOT graft delivers a new option for 

the repair or reconstruction of the ascending aor-
ta. The unique design of CARDIOROOT mimics the 
anatomy and blood flow dynamics of the natural 
sinuses of Valsalva.

INTERGARD SYNERGY is the first vascular pros-
thesis combining two antimicrobial agents: silver 
acetate and triclosan. While these antimicrobial 
agents are effective alone, their power to prevent 
development of infection intensifies when com-
bined. We at MAQUET Cardiovascular translate ex-
periences with visionary ideas into innovative and 
unique products enabling advanced therapy solu-
tions for our most important customer – the pa-
tient.

Clinical Director Surgical Therapies at 
MAQUET Cardiopulmonary AG

Acquired Cardiac Disease Session 1 Aortic Valve Replacement Room  115/117  08:05-10-10

Neil Moat  Royal Brompton 

and Harefield Trust, London UK

T
rans-catheter aor-
tic valve implanta-
tion (TAVI) was devel-
oped as an alternative 

to surgical aortic valve replace-
ment (SAVR) in high risk pa-
tient populations with severe sympto-
matic aortic stenosis. A substantial body 
of data now exists demonstrating good 
clinical outcomes following TAVI with 
over 60,00 implants. The Medtronic Cor-
eValve System (Medtronic Inc, MN, USA) 
has mainly been implanted via a trans-
femoral (TF) or subclavian (SC) approach 
both of which requires peripheral arte-
rial access and cannulation. In some pa-
tients the peripheral vasculature are unfa-

vorable, because the presence 
of small vessel size, severe 
atherosclerosis, tortuosity and/
or calcification, rendering ei-
ther of these approaches to 
be contraindicated or to have 
an increased risk of vascu-
lar complications. In addi-
tion the above approaches 

are relatively contra-indicated in patients 
who have a horizontal ascending aorta 
(or “vertical” plane of the aortic annulus) 
due of difficulties in accurately position-
ing the implant. The commonest alterna-
tive approach has been a transapical ap-
proach using with the Edwards SAPIEN 
series of valves (Edwards Lifesciences, CA, 
USA) but this also has a number of spe-
cific procedure related complications.

The Direct Aortic (DA) approach for 

TAVI was developed using the Medtronic 
CoreValve System with the FIM cases per-
formed in 2008/9 by Lange (Munich), 
Moat (London), and Bruschi (Milan). Sub-
sequently Bapat (London) adapted this 
approach for the Sapien system. 

Today, a multi-centre European experi-
ence of 142 patients in 15 different cen-
tres will be presented utilising the DA 
approach for TAVI using the Medtronic 
CoreValve. The patients were a very high 
risk population with a mean logistic Euro-
SCORE of 27.8, and with peripheral vas-
cular disease and prior CABG present in 
85.9% in 27.4% of the cohort respec-
tively. Pre-op MSCT imaging is essential/
mandatory prior to a Direct Aortic ap-
proach in order to define the intratho-
racic location of the ascending aorta, 
the degree of aortic root angulation, lo-
cation of calcifications, the distance be-
tween the aortic annulus and also define 
the proposed cannulation site. Half of the 
procedures were performed via a mini-

sternotomy and half through a mini-tho-
racotomy (2nd right intercostal space). 
There was a striking learning curve with a 
marked improvement in outcome in pa-
tients implanted after January 2011.

This study demonstrates that direct 
aortic access is a feasible approach for 
TAVI with the self-expanding Corevalve 
prosthesis. These initial results with this 
technique are encouraging given the very 
high risk patient cohort treated (with a 
particularly high incidence of concomi-
tant vascular disease) and also the fact 
that this series includes each unit’s initial 
experience and early learning curve with 
the DA approach. The specific techniques 
required for this approach (i.e. access to 
and cannulation of the ascending aorta 
are very familiar to cardiac surgeons.
1 Alegría-Barrero E, Chan PH, Di Mario C and Moat NE: Direct aortic trans-

catheter aortic valve implantation: a feasible approach for patients with se-

vere peripheral vascular disease. Cardiovasc Revasc Med 2012;13: e 5-7.

2 Bruschi G, De Marco F, Botta L, Cannata A, Oreglia J, Colombo P et al: 

Direct Aortic Access for Transcatheter Self-Expanding Aortic Bioprosthetic 

Valves Implantation. Ann. Thorac. Surg 2012; 94: 497-503. 

Direct aortic TAVI
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Michael Billion and Steffen Hoffmann  Oberarzt 

Herzchirurgie, Schüchtermann-Schiller’sche Kliniken, Bad 

Rothenfelde, Germany

C
linicians today have more options than ever 
for treating aortic stenosis (AS) in the ageing 
population. Even so, a significant number 
of patients have physical conditions and co-

morbidities that rule out both AVR and TAVI. We wish 
to share our experience with a procedure historically 
known as apico-aortic conduit, and more recently as 
aortic valve bypass (AVB). 

AVB has been used successfully for over 30 years to 
treat high risk patients with aortic stenosis. The con-
cept is simple. Instead of replacing the stenotic native 
valve, AVB bypasses the obstruction to left ventricu-
lar outflow. A second outflow tract to the left ventricle 
is implanted near the apex. Blood exits the left ventri-
cle through both the stenotic native valve and the AVB 
conduit. About 2/3 of blood flow passes through the 
prosthetic valve, and 1/3 through the native valve.

AVB provides permanent relief from outflow tract 
obstruction without any manipulation of the diseased 
native valve, and without the use of cardio-pulmonary 
bypass (CPB). This reduces the occurrence of embolic 
events. The heart’s conduction center also remains un-

disturbed, eliminating the potential risk of subsequent 
pacemaker implantation. Patient prosthesis mismatch 
and paravalvular leak are also not possible.

Although AVB had been performed successfully for 
many years, the clinical procedure remained technically 
challenging. Placement of a conduit into the apex can re-
sult in significant blood loss. Correx (Waltham, MA, USA) 
has developed a complete AVB Kit, which includes an 
implant set and an Applicator. The implant set consists of 
a Valved Conduit and LV Connector. The Valved Conduit 
contains a 23mm porcine aortic valve. The AVB Kit en-
ables AVB to be performed via a small left thoracotomy 
(usually not longer than 10-12cm) on a beating heart 
without CPB. The significant improvement in the system 
is provided by the Correx Applicator, which simultane-
ously cuts and captures a tissue plug as the LV Connec-
tor is implanted into the apex. Hemostasis is maintained 
throughout. The Applicator provides surgeons with im-
proved control, precision and repeatability for both form-
ing the hole in the apex and inserting the connector. 

AVB has generally been reserved for high-risk pa-
tients considered inappropriate for conventional AVR, 
such as frail elderly patients, and patients with a calci-
fied ascending aorta, or patent coronary bypass grafts. 
The patients we have done to date are elderly, typi-
cally NYHA Class III, and with contraindications for TAVI 

such as low coronary ostia, small or large annuli, or a 
degenerated bioprosthetic valve that does not allow a 
valve-in-valve approach. In our experience patients do 
well, returning to normal life and are typically NYHA 
Class I or II. 

Even in these times of TAVI and AVR, some patients 
remain ineligible for treatment. AVB can be an effective 
supplemental treatment option for these patients.
References:

1 Brown, JW, et al. Apicoaortic valved conduits for complex left ventricular outflow obstruction: 
technical considerations and current status. Ann Thor Surg 1984 Aug 38(2):162-168
2 Cooley, DA, et al. Apicoaortic Conduit for Left Ventricular Outflow Tract Obstruction; Revisited. 
Ann Thor Surg, 2000
3 Thourani, VH, Outcomes of Off-Pump Aortic Valve Bypass Surgery for the Relief of Aortic Stenosis 
in Adults. Ann Thor Surg 2011; 91:131-136.
4 Vliek, CJ., et al. Early and Midterm Hemodynamics After Aortic Valve Bypass (Apicoaortic Conduit) 
Surgery. Ann Thor Surg 2010; 90:136-143

David Stecher and Marc P. Buijsrogge 

University Medical Center Utrecht, Utrecht, The 

Netherlands

T
o facilitate minimal access or closed 
chest CABG, a simplified alternative 
for hand-sutured anastomosis has 
to be developed. To be presented at 

the Techno College this is a completely new 
coronary anastomotic device, which is fun-
damentally based on a Excimer laser-assisted 
nonocclusive (zero ischemia) anastomosis 
(ELANA) technique (FDA-approved for clini-

cal application in neurosurgery). 
In the last two years, we have been work-

ing on ameliorating the concept of a sim-
plified nonocclusive coronary bypass con-
struction. Our experimental studies with a 
predecessor prototype connector have dem-
onstrated simple, safe and reliable applica-
tion. Excellent patency and limited intimal 
hyperplasia was demonstrated in an acute 
rabbit model,1 and an ongoing porcine 
CABG survival study (follow-up 6 months). 
However, mounting of the bypass graft onto 
the connector still required conventional 

stitching, and the prototype was only suit-
able for relatively large coronaries. Despite 
mentioned limitations, these animal stud-
ies showed an initial prove of this interest-
ing concept.

To counteract above mentioned limita-
tions, we recently redesigned the concept 
into a completely new, downsized (suitable 
for coronaries up to 2.0mm diameter) and 
sutureless coronary clip connector. The cur-
rent connector (see Figures 1a and 1b), con-
sists of two sharp forks (one for sutureless 
mounting of the graft and the other for in-

sertion into the coronary artery) connected 
by a spring at the back of the device. The 
spring actively compresses vessel walls of 
both graft and coronary artery, prior to the 
arteriotomy. Subsequently, a laser cathe-
ter (see Figure 2) is introduced into the con-
nector, which is used to laser-cut the arte-
riotomy (0.8 x 2.0mm), and so opens the 
anastomosis. As a result, the anastomosis is 
constructed in a totally nonocclusive (zero 
cardiac ischemia) manner, and without any 
time-constraint.

This new prototype coronary anastomotic 

device is presented at this years´ Techno Col-
lege in an off-pump porcine CABG LITA-LAD 
model. At this moment we are initiating an 
off-pump porcine CABG survival study to 
further evaluate the long-term effects of this 
new concept. 

This coronary anastomotic device, and es-
pecially the concept of a nonocclusive zero 
ischemia bypass construction, has intrin-
sic potential for minimally invasive or endo-
scopic CABG. 

Figure 1 Prototype coronary anastomotic 
clip connector. 1a) Opened by the applicator 
(not fully shown). 1b) Closed position. The 
upper fork for mounting of the graft. The 
lower fork for insertion into the coronary ar-
tery. The spring at the back of the device 
actively compresses both forks, and hence 
both vessel walls, prior to the arteriotomy. 

Figure 2. Laser catheter. The tip of the 
catheter fits exactly into the coronary anas-
tomotic connector (Figure 1) and opens the 
anastomosis.

Figure 3. The anastomosis, view from in-
side the LAD.
Reference

1 Stecher D, de Boer B, Tulleken CA, Pasterkamp G, van Herwerden LA, 
Buijsrogge MP. A new nonocclusive laser-assisted coronary anastomotic 
connector in a rabbit model. J Thorac Cardiovasc Surg. 2012;10.1016/j.
jtcvs.2012.05.061.

Apical Conduit: An Alternate Aortic Stenosis Treatment

New zero ischemia coronary anastomotic device – the Elana clip

Acquired Cardiac Disease Session 1 Aortic Valve Replacement  Rooms 115/117 08:05-10-10

Acquired Cardiac Disease Session 2 Imaging/Robotics/CABG  Rooms 115/117  10:40-13:15

Congenital - Medical and surgical intervention 13:30-18:00 Room 111

Steffen Hofmann (left) and Michael Billion 
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Jan Janoušek  Children’s Heart Centre, University Hospital 

Motol, Prague, Czech Republic

Arrhythmias and heart failure are the two most 
common causes of morbidity and mortality late 
after surgery for congenital heart disease. 

Besides advances in the medical therapy, in the late 
90th of the last century cardiac resynchronization ther-
apy (CRT) emerged as a new option for the manage-
ment of dyssynchronous heart failure, a previously 
poorly recognized entity. Based on restoration of in-
tra- and inter-ventricular synchrony, CRT leads to im-
mediate improvement of contraction efficacy, decrease 
in myocardial oxygen consumption and long-term 
structural, functional and cellular reverse remodeling. 
Numerous large randomized studies in adults with 
ischemic and idiopathic dilated cardiomyopathy have 
confirmed positive CRT effects on both heart failure 

morbidity and mortality. 
In patients with congeni-
tal heart disease CRT has 
been applied to various 
structural and functional 
substrates including con-
ventional pacing-induced 
dyssynchrony, systemic 
right or single ventricle 

failure and even pulmonary ventricular dysfunction. 
Implantation techniques had to be adapted to special 
anatomies and epicardial or mixed lead systems have 
been used frequently. 

Limited evidence from three larger retrospective re-
ports and several smaller series confirmed CRT efficacy 
in this special population and identified both super-re-
sponders as well as patients with low likelihood of a 
positive effect. Temporary CRT has been successfully 

used for the treatment of acute heart failure after con-
genital cardiac surgery with spectacular effects in se-
lected patients enabling weaning from cardiopulmo-
nary bypass. Altogether, CRT opened a new era of so 
called re-timing of the heart as one of major principles 
of heart failure therapy.

Sudden cardiac death caused by ventricular arrhyth-
mias is a late consequence of surgery for congenital 
heart defects. Pre-operative hypoxemia and pressure 
and volume overload leading to myocardial fibrosis as 
well as surgical scarring are two main components of 
arrhythmogenic substrates. The most common tachy-
cardia mechanism is a reentry around a central obsta-
cle, frequently a ventriculotomy scar. The incidence of 
ventricular arrhythmias increases with age thus being 
mainly a problem of adults with congenital heart dis-
ease. 

Treatment should include hemodynamic assess-

ment with correction of potential residua and intra-
operative cryoablation and/or ICD implantation. Cath-
eter ablation using advanced 3-D mapping has been 
shown to be successful in selected patients. ICDs 
have also been effectively used for primary preven-
tion of sudden cardiac death in tetralogy of Fallot. 
Risk stratification schemes are, however, not availa-
ble for other lesions, including transposition of great 
arteries after the atrial baffle procedure – a frequent 
cause of sudden cardiac death in the congenital heart 
population. 

The Euripides registry (European Registry for ICD 
and CRT Devices in Pediatrics and Adults with Con-
genital Heart Disease, www.euripides-registry.eu 
founded by the AEPC, ESC and German Competence 
Network for Congenital Heart Disease, is a follow-up 
database of pediatric and congenital heart disease pa-
tients subjected to the ICD and/or CRT therapy. The 
main goal is to gather data on efficacy and complica-
tions in various patient groups. Web-based pseudo-an-
onymized data entry and yearly reporting are the main 
attributes. All contributers may use the data for scien-
tific purpose. 

CRT and ICD in congenital heart disease:
an update from the Euripides registry
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Thoracic Disease Minimimally Invasive Thoracic Procedures: Advanced procedures  Room 113  09:00-17:00

Peyman Sardari Nia 

Academic hospital Maastricht, Netherlands

D
uring the past 30 years a new wave of surgi-
cal approaches has been introduced entitled 
as “minimal invasive” or “minimal access” 
techniques. The rationale of these new devel-

opments is to reduce the surgical trauma, therefore re-
ducing the postoperative complications, hastening the 
recovery (reducing ICU and hospital stay), improving the 
cosmetic results, stimulating the quicker return to work-
force, improving the quality of life and treating patients 
unfitted for conventional treatments.

The opponents of these new developments would 
argue that implementation of these new techniques 
have brought new expenses, prolonged the procedures, 
made the procedures more difficult (because of the lack 
of tactile evaluation and loss of depth perception) and 
introduced new kinds of complications.

Regardless of the arguments by opponents or propo-

nents further introduction and developments of these 
new techniques are inevitable, because of the multi-
ple drives for their use in clinical practice.  Indeed, it is 
driven by patients as new population of patients de-
mand the same procedures through smaller incisions. It 
is driven by industry and technology, as new develop-
ments and devices enable and force us to operate in the 
conditions that were not possible before. It is driven by 
surgeons as innovations stimulate their career develop-
ment. And finally it is driven by new patient-care (myth-
ical) philosophy that for reducing the postoperative 
complications rates and hastening recovery, one must 
abandon the open procedures.

VATS lobectomy was first described in the early 
1990s and ever since multiple studies have been pub-
lished to test the operative, short-term and long-term 
results. There are seven systemic reviews evaluating 
the results of VATS lobectomy compared to thoracot-
omy1-7. Of all the studies published to date only three 
are small RCTs and the remainder is nonrandomized.

Evaluation of the results of these studies is difficult 
as the quality of data and studies vary considerably. 
The first issue surfaces when we consider the diversity 
of techniques used. Regardless of what we might de-
fine as VATS lobectomy, the techniques described in lit-
erature show considerable variability. The variability ex-
ists in the size of utilization thoracotomy, the use of rib 
spreading, the use of monitor and surgical approach to 
lobectomy itself. The evaluation of the results of each 
technique is complicated by the fact that in half of the 
studies published to date important information regard-
ing the technical data is missing.

Also the fate of converted cases is variable as in some 
studies these patients are excluded, in some included 
in thoracotomy group and in some others included in 
VATS group. These converted cases conceal the difficult 
and the complicated cases and form another confound-
ing element in interpretations of the results.

The heterogeneity in patient population of VATS and 
thoracotomy group is also an issue that should be con-

sidered. The patients subjected to thoracotomy have 
more advanced stage, more comorbid conditions, have 
more centrally located tumors, have undergone more 
pre-operative chemo-radiation and have more diseased 
lungs8. Surely, only in a RCT we could control for all 
these possible confounders.

But the most troubling issue in my opinion is the 
nodal staging. The treatment of lung cancer is nowa-
days a multimodality approach based on TNM-staging. 
Because of this, the cornerstone of treatment is correct 
determination of TNM-classification. The nodal staging 
is the Achilles’ heal of surgical oncology of the lungs. 
Without nodal staging we can easily disregard four dec-
ades of surgical research. 

The systematic intra-operative nodal staging will en-
ables us to tailor a multimodality treatment based on 
pathological TNM staging. Regardless where the tu-
mor in the lung is located the sampling or dissection of 
nodal station 7 is central to any nodal sampling9 and is 
an indicator whether a systematic nodal sampling/dis-
section has been performed. Unfortunately, only two of 
seven systematic reviews published to date have eval-
uated the nodal staging. Only 14 studies provided the 
number of nodes sampled and only 2 provided the 
number of stations sampled. No comparative study to 
date has provided any data regarding which stations are 
sampled in VATS and thoracotomy group. The limited 
data to date indicate that with VATS more nodes but 
fewer numbers of stations are sampled.

Regardless of the shortcomings of the studies pub-
lished to date, the multiple studies have provided evi-
dence that it is save and feasible to perform lobectomy 
through VATS with acceptable operative mortality. It has 
been shown that intra-operative complications are in-
creased in VATS group but the postoperative complica-
tions; especially the rate of pulmonary complications is 
significantly reduced in VATS group. The data regarding 
the drain leakage, air leakage, postoperative pain and 
length of hospital stay is somehow conflicting. But most 
importantly, the overall survival of VATS patients is at 
least the same as patients treated by thoracotomy.

Some would argue that it is not important whether 
a suboptimal nodal staging is performed or not, but 
what matters is the overall survival of patients treated 
with VATS lobectomy. Others would argue that in large 
group of patient the superior overall survival (positive 
oncological effect of VATS) of VATS would even out the 
effect of suboptimal nodal staging, but for individual 
patient this would mean wrong tailoring of treatment 
modality.

The battle between opponents and proponents of 
VATS lobectomy would cease in future, as the future 
perspective of treatment of lung cancer is the individu-
alization of treatment. Treatment based on anatomic ex-
tension of the disease complemented by individual bio-
logic profile of the tumor. Within the surgical treatment 
this individualization will also play an important role. The 
operative technique being chosen based on detailed in-
dividual clinical and anatomic considerations, rather one 
surgical technique being used for one disease.
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Estech, a leading provider of minimally inva-
sive cardiac ablation devices, launches its CO-

BRA Fusion™ Ablation System. This breakthrough 
technology is the first of its kind device utiliz-
ing a unique suction application and innovative 
electrode configuration to gently pull the tissue 
targeted for ablation into the device and out of 
the path of circulating blood. The COBRA Fusion 
overcomes the most significant challenge faced in 
minimally invasive epicardial ablation, the cooling 
effect of blood inside the heart, and reproduci-
bly creates transmural lesions on a beating heart. 

The COBRA Fusion incorporates proprietary 
Versapolar™ technology — an exclusive inno-

vation that delivers both bipolar and monopo-
lar radiofrequency (RF) energy. The new device is 
powered by Estech’s patented temperature con-
trolled radiofrequency (TCRF) energy which con-
tinuously monitors and maintains tissue temper-
ature at target levels throughout the procedure. 
TCRF avoids the need for multiple applications 
that other technologies often require and en-
sures that tissue temperatures remain within a 
safe and effective range. 

James L. Cox, M.D., the pioneer and creator 
of the Cox-Maze procedure stated: “I have had 
the recent opportunity to observe the clinical 
use of this new device in several patients. The 

historical problem of attaining atrial wall trans-
murality reliably in a beating, working heart by 
applying ablative energy from the epicardium 
only, appears to have been solved with this new 
device.” 

Dr. Cox added: “The ability to involute the 
atrial wall into the ablation device itself using 
suction allows for the application of radiofre-
quency energy to both sides of the involuted tis-
sue, thereby creating reproducible transmural 
and contiguous linear lesions for the first time 
off-pump. Moreover, the device is small enough 
to fit through a standard port, using an endo-
scopic port-access approach. I believe that this 

device represents a significant addition to the 
surgeon’s armamentarium in the field of cardiac 
ablation.”	

The COBRA Fusion is the result of several 
years of research and development and has been 
extensively tested in several labs including the 
prestigious research lab at Washington Univer-
sity in St. Louis. Ralph J. Damiano, M.D. stated: 
“We have evaluated this new device in our ani-
mal lab and were very impressed with the results. 
It is an innovative device that has the potential to 
facilitate minimally invasive surgical ablation. It 
is likely to advance the field by improving lesion 
formation on the beating heart.” 

About Estech

Estech develops and markets a portfolio of innovative medical devic-
es that enable cardiac surgeons to perform a variety of surgical pro-
cedures, while specializing in minimally invasive and hybrid ablation. 

The company’s COBRA line comprises a number of first-ever tech-
nologies invented, developed, and brought exclusively to the cardi-
ac ablation market by Estech. These include temperature-controlled 
RF energy delivery, Versapolar™ devices that provide both bipolar 

and monopolar energy, suction-applied tissue contact, and internal-
ly-cooled devices which provide superior ablation performance com-
pared to other ablation systems. For more information, please visit: 
www.estech.com. 

Estech Launches Next Generation Technology, the COBRA 
Fusion™ Ablation System for Surgical Cardiac Ablation

Piet Jansen,  CARMAT SA, Velizy, France

W
hile the number of available 
donor hearts remains stag-
nant, improvements in tech-
nology, patient selection and 

patient outcomes have spurred the utiliza-
tion of mechanical circulatory support de-
vices to treat end-stage heart failure. For 
patients suffering from irreversible biv-
entricular heart failure and for whom a 
heart transplant is unavailable, total artifi-
cial heart (TAH) implantation as destination 
therapy is becoming a viable option. 

The CARMAT Bioprosthetic Total 
Artificial Heart
The CARMAT TAH project was initiated 
by Professor Alain Carpentier and a group 
of engineers from the European Aer-
onautic Defense and Space Company 
(EADS). The design objective is to develop 
a bioprosthetic TAH with biocompati-
ble blood-contacting surfaces to reduce 
thrombo-embolic complications, with an 
auto-adaptive physiologic response to the 
patient needs to increase quality of life, 
in order to provide a true alternative to 
heart transplantation.

The CARMAT TAH contains two “ven-
tricles”, each comprising a blood compart-
ment and an activation liquid compart-
ment, separated by a hybrid membrane. 
The hybrid membrane is made of bovine 
pericardial tissue on the blood-contact-
ing surface. The fixed surface of the blood 
compartment is covered with ePTFE. Elec-
tro-hydraulic pumps move silicon fluid de-
ploying the hybrid membrane in a systolic 
and diastolic phase. The prosthesis’ stroke 
volume (30-65ml) and beat rate (35-150 

per minute) adapt automatically in response 
to changes in preload, which are detected 
by pressure sensors located inside the de-
vice. The pulsatile blood flow ranges from 2 
to 9 litres per minute with flow adjustment 
on the right side to correct for the bronchial 
shunt. Bioprosthetic valves at the inlet and 
outlet of each blood compartment main-
tain forward flow. A bioprosthetic interface 
to the atria remnants was developed to 
ease the implantation procedure. The pros-
thesis is partially surrounded by a flexible 
compliance bag. A percutaneous driveline 
delivers power to the prosthesis and serves 
as communication channel. 

Anatomic fit study with  
3D virtual implants
Since TAHs are placed in orthotopic posi-
tion, it is important to assess the anatomic 
compatibility before the implantation. Tho-
racic CT-scanning is part of the work-up 
for potential donor heart recipients and we 
have used this technology to create a 3D 
visualisation of the chest. A virtual model 
of the CARMAT TAH was created to re-
place the native heart. The position of the 
TAH relative to the surrounding tissues and 
structures can then be analysed. CT-scan 
analysis of 110 patients demonstrated that 
the device would fit in 84% of males and 
18% of females. If the distance between 

the vertebrae at T10 and the sternum ex-
ceeds 130mm, the probability of anatomic 
fit was 93%.

Haemocompatibility
The haemocompatibility of the TAH blood-
contacting surfaces was confirmed by ex-
posure to circulating human blood during 
in vitro studies, showing limited consump-
tion of fibrin, limited thromboxane B2 re-
lease and platelet adhesion, and minor 
blood cell depositions on the surfaces. 

Animal implants
In preparation of the first-in-man clinical 
study and as part of the surgical training 

program, a series of short-term animal 
implants (Charolais calves, 100-110 kg) 
was performed to validate the implanta-
tion technique and to document the in-
teraction of the TAH in a biological en-
vironment up to 48 hours. Implantation 
procedure times were similar to those 
for heart transplantation. The TAH gen-
erated pulsatile flow ranging from 7-8.5 
liters per minute, with arterial pressure 
120/70mm Hg, venous oxygen saturation 
90%, indicative of normal physiologic 
conditions.

These pre-clinical findings will be vali-
dated in upcoming clinical studies of the 
bioprosthetic Carmat TAH.

Bioprosthetic total artificial heart – where are we?

Acquired Cardiac Disease Session 3 Heart Failure Devices  Rooms 115/117  14:15-15:50

Piet Jansen

C
TSNet (www.ctsnet.org), 
the leading source of on-
line resources dedicated 
to cardiothoracic surgery 

and the major hub of the interna-
tional online community of cardiot-
horacic surgeons and allied health 
care professionals, is very pleased 
to be exhibiting at the 26th EACTS 
Annual Meeting in Barcelona.

In addition to being the main 
access point to the specialty’s key 
journals and a huge repository of 
outstanding text-based and mul-

timedia clinical resource, CTSNet 
houses individual profile pages or 
“homepages,” as they are popu-
larly known, for over 45,000 car-
diothoracic surgery professionals, 
34,000 of whom are surgeons. CT-

SNet’s participants are located all 
over the world, but, interestingly, 
European-based surgeons and al-
lied health professionals make up 
a staggering 38 percent of the CT-
SNet community!

As you might expect, CTSNet’s 
individual profile pages are very 
heavily trafficked, making it essen-
tial that you keep your contact in-
formation and profile photograph 
fully up to date. To keep yourself 
accessible to your colleagues and 
patients alike, and to sustain CT-
SNet as the vital community of car-
diothoracic surgery professionals, 
specialty-dedicated associations, 
and industry groups that it is, it is 
critical that you regularly update 
your CTSNet profile. Please visit 

the CTSNet Stand (number 37) in 
the Exhibit Hall to create or update 
your profile – CTSNet staff and vol-
unteers will be very happy to as-
sist you!

When you stop by the CTSNet 
Stand, it will also be a good op-
portunity for you to learn about 
CTSNet’s new initiatives, includ-
ing its recent move to Chicago, Il-
linois, USA, where The Society of 
Thoracic Surgeons is now provid-
ing management services to the 
organization, the migration of ct-
snet.org to a new software plat-
form, and the recent expansion of 
CTSNet Journal and News Scan ac-
tivities. We would also love to hear 
your feedback on what you most 

enjoy about CTSNet, and new di-
rections that the CTSNet Board of 
Directors should consider taking 
the organization and the website 
in the coming years. 

The mission of CTSNet is “to ad-
vance education and collabora-
tion in the global cardiothoracic 
surgical community through Inter-
net resources.” With your ongoing 
participation, we can help ensure 
that CTSNet remains the principal 
venue on the web where cardiot-
horacic surgeons go to learn about 
new techniques, connect with their 
colleagues, and stay apprised of 
the latest research on devices and 
procedures. We look forward to 
seeing you at Stand 37!

CTSNet stand at EACTS – An ideal opportunity 
to update your individual profile page
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Francesco Maisano 

Insituto Scientifico San Raffaele, Milan, Italy

As surgeons we know how crucial is the role of 
annuloplasty in mitral repair. 

F
or 10 years now, transcatheter techniques are 
under development, but a reliable annuloplasty 
device is still lacking. Several technologies have 
been used in the past to remodel the annulus. 

The first approach has been the insertion of devices in 
the coronary sinus to obtain a partial remodeling of the 
posterior annulus. Of three devices under clinical evalu-
ation, only one, the Carillon device, achieved CE mark 
and is now available for clinical use. However, coronary 
sinus approach has several limitations, including the risk 
of coronary injury and vein perforation, but more impor-
tantly its efficacy is not the same degree of surgical an-
nuloplasty. Other technologies have been used to treat 
annular dilatation and deformation, but only one cate-
gory of devices is based on a solid surgical background: 
the direct annuloplasty devices. 

There are currently three devices under this category: 

the Mitralign, the GDS Accucinch and the ValtechCar-
dio Cardioband. This year we report the First in man im-
plantation of Cardioband devices during open-heart pro-
cedures. The Cardioband is a Dacron band similar to a 
surgical band designed for partial annuloplasty with two 
important features: the device is implanted with a su-
tureless approach, and it is adjustable after the implant, 
under echo guidance. These features have allowed the 

development of a fully trans-
femoral approach, with ex-
cellent reproducibility and ef-
ficacy in preclinical trials. The 
Cardioband (figure) is im-
planted with multiple an-
chors along the mitral an-
nulus, from trigon to trigon, 
under echo guidance. Once 
the full implant has been re-

leased, the band is shortened under echo guidance un-
til mitral regurgitation is corrected and sufficient coapta-
tion is achieved. 

At TechnoCollege this year we are going to demon-
strate videos on direct approach Cardioband in humans, 
as well as animal model demonstrations of percutane-

ous implant. The Cardioband is the closer to surgical 
rings percutaneous device under development. Its intro-
duction in clinical practice may fuel further expansion of 
transcatheter procedures in clinical practice. The device 
has been developed by surgeons and interventional car-
diologists working together for the common objective of 
better treating challenging patients, with a more efficient 
therapy, to gain outcomes closer to surgical standards. 
The role of surgeons in the future of these devices is 
bright, since transcatheter mitral procedures are increas-
ingly performed by surgeons. Surgeons have a strong 
background in mitral anatomy and imaging of the mitral 
valve, which makes them ideal operators in this field. It 
is fundamental that surgeons are exposed to these new 
transcatheter technologies before the introduction in 
clinical practice, to be involved early and actively.

Live video box presentation: 
Sutureless transfemoral mitral 
band implantation

Francesco Maisano

Acquired Cardiac Disease Session 4 Mitral Valve Surgery  Rooms 115/117 16:20-18:10

Jörg Kempfert  Consultant Cardiac Surgery, 

Kerckhoff Clinic, Bad Nauheim, Germany

T
oday, the technique of transcathe-
ter aortic valve implantation (TAVI) 
can be considered as first-line 
therapy for elderly high-risk pa-

tients with severe aortic stenosis. In addi-
tion to the transfemoral access, the ante-
grade transapical approach (TA-AVI) is well 
established and has been proven to be 
very safe. However, until recently, only one 
device was available for TA-AVI.

The ACURATE TA (Figure 1) device 
has been specifically designed for the 
transapical approach and consists of a 
self-expanding nitinol stent housing a reg-
ular surgical porcine valve. Three differ-
ent sizes allow for treatment of patients 
with an aortic annulus diameter ranging 
from 21mm up to 27mm. The valve is im-
planted using a sheath-less delivery cath-
eter (Figure 2) after initial balloon-valvulo-
plasty using a unique 2-Step technique:

After loading of the valve into the de-

livery catheter (no excessive “crimping” is 
required due to the TA approach) the de-
vice is inserted into the left ventricle via 
the apex and advanced under fluoroscopic 
guidance. Anatomical rotation can now be 
obtained by aligning the device commis-
sures to the native aortic valve. 

Step 1 is performed by simply rotating 
the knob at the delivery catheter and will 
release the “stabilization arches” (meant 
to prevent tilting of the valve) followed 
by the “upper crown” (distal part of the 
stent body) still above the native calcified 
leaflets. After removal of a safety pin the 
device is now ready for full deployment 
during Step 2. Slight tension is applied on 
the delivery catheter to embrace the calci-
fied leaflets by the upper crown and com-
press the tissue at the annular level while 
fully releasing the stent body. The oper-
ator will feel a “tactile feedback” during 
this manoeuver.

Based on promising results within a 90 
patients CE-mark trial, the device is com-
mercially available in Europe since Sep-

tember 2011 with currently more than 
200 commercial implants have been per-
formed. The ACURATE TA device high-
lights a steep learning curve due to its im-
plantation technique, low rates of new 
AV-blocks and has demonstrated out-
standing results in regard to residual par-
avalvular leaks.

The live case focuses on the implan-
tation technique of this new TA-AVI de-
vice supported by enhanced imaging using 
the latest prototype version of the Syngo 
ValveGuide DynaCT software (Siemens). 
This exciting imaging tool facilitates the 
acquisition of a CT-like root model on the 
table with minimal requirements of con-
trast dye (15ml). After automatic online 
segmentation a graphical guidance tool 

suggests the most optimal C-arm angula-
tion to obtain a perpendicular view onto 
the aortic annulus. In addition the system 

provides clear visualization of the native 
commissures easing anatomical rotation of 
devices (Figure 3).

Live Case
Transapical TAVI using the Symetis 
ACURATE TA device and rotational 
Angiography Imaging (DynaCT)

Figure 1: Symetis ACURATE TA 
prosthesis

Figure 3: Siemens Syngo ValveGuide software 
prototype

Acquired Cardiac Disease Session 2 Imaging/Robotics/CABG Room  115/117  10:40-13:15

Figure 2: ACURATE TA delivery system (sheath-less)

Jörg Kempfert

Congenital - Medical and surgical intervention Room 111  13:30-18:00

Gabriele Hessling  Klinik für Herz- und 

Kreislauferkrankungen, Deutsches Herzzentrum 

München, Munich, Germany

A
rrhythmias are a significant factor 
for late morbidity and mortality in 
patients after surgery for Tetralogy 
of Fallot (TOF). The prevalence of 

atrial (AT) or ventricular tachycardias (VT) in-
creases significantly with age up to 40% in 
45-55 year old postop TOF patients; it is also 
associated with the number of previous sur-
geries. Among a variety of factors, atrial en-
largement seems to play a significant role 

for the development of atrial arrhythmias 
whereas left ventricular diastolic dysfunc-
tion is a significant risk factor for the devel-
opment of VT. 

The risk of sudden death among postop 
TOF patients is estimated in the range of 2 
% per decade; again systemic left ventricu-
lar dysfunction seems to play a major role 
among factors such as non-sustained VT 
on Holter, ventriculotomy incision or a QRS 
width of > 180 ms. Catheter ablation is the 
therapy of choice for AT with a success rate 
of > 90%. The cavo-tricuspid isthmus and 
the lateral RA wall related to the atriotomy 

scar are critical conduction corridors in 85% 
of AT circuits in TOF. Ventricular tachycar-
dia is often due to macro-reentry in the right 
ventricle and also amenable to catheter ab-
lation. Different anatomical conduction bar-
riers in the right ventricle have been identi-
fied that can be successfully ablated. At our 
center, we use remote magnetic navigation 
for VT ablation which seems to significantly 
reduce fluoroscopy time. However, implanta-
tion of an ICD is still the treatment of choice 
for sustained VT leading to hemodynamic 
compromise. 

At the German Heart Center Munich our 
electrophysiological team is treating arrhyth-
mias of all ages. One of our special inter-
ests is the treatment of complex arrhythmias 
in postoperative congenital heart disease pa-
tients with a clinical and research focus on re-
mote magnetic navigation (RMN) in this pa-
tient population.

Postoperative arrhythmias in Tetralogy 
of Fallot: incidence, risk stratification 
and role of catheter ablation

Gabriele Hessling

The Cardioband implant concept: a posterior annuloplasty band delivered with a transcatheter approach (far left); CardioBand in an acute animal implant, the band 
is totally equivalent to a surgical ring (middle); the Cardioband transferal delivery system (above)
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Dominique Gossot  Head of Thoracic 

Department, Institut Mutualiste 

Montsouris, Paris, France

A
lthough the first video-
assisted lobectomy was 
performed 20 years ago, 
the technique is far to 

have reached maturity. There are so 
many different reported techniques 
that one can almost say: “one sur-
geon– one technique”. Actually, 
variations are not only about ac-
cess (video-assisted or thoraco-
scopic with utility incision or full 
thoracoscopic without utility inci-
sion) but also about the type of im-

aging system, of scope (0° view-
ing or oblique viewing or use of a 
deflectable endoscope), of instru-
mentation (conventional or endo-
scopic or robotic). Differences also 
rest on the number of ports – rang-
ing from a uniportal access1 up to 
the use of four trocars2 – and the 
operative strategy itself. Some ad-
vocate a classical posterior ap-
proach with a dissection similar to 
the one performed by thoracot-
omy with identification and isola-
tion of PA branches in the fissure3, 
while many appeal to the anterior 
approach that is easier and faster 
since dissection of the pulmonary 

artery branches within the fissure 
can sometimes be neglected4. 

We will give an overview of the 
several reported techniques with 
their advantages and limitations. 
Eventually, it appears that most 
techniques of video-assisted and 
thoracoscopic lobectomy – when 
compared to open surgery – en-
compass a part of compromise. 
Compromises are related either to 
the hindered vision during some 
steps of the procedure, or to the 
lack of degrees of freedom of in-
struments which do not always al-
low accurate movements, or to the 
number or location of ports that 

may limit reaching some targets. 
The consequences of these com-
promises are especially visible for 
lymph node dissection that is not 
always as radical and systematic 
than it uses to be during open sur-
gery. Recently Boffa et al. have eval-
uated lymph node dissection by 
open and video-assisted approaches 
in 11,500 lung resections for cancer 
and demonstrated a significant var-
iability in the completeness of peri-
bronchial and hilar lymph node dis-
section5. Now that video-assisted 
and thoracoscopic major pulmonary 
resections are accepted as a valid 
alternative to thoracotomy and that 

their number is raising worldwide, 
understanding what we are talk-
ing about becomes essential. We 
cannot expect a standardization of 
techniques but at least a standardi-
zation of definitions.
References:

1. Gonzalez-Rivas D, de la Torre M, Fernandez R, Mosquera V. 
Single-port video-assisted thoracoscopic left upper lobectomy. 
Interact CardiovascThoracSurg 2011;13:539-41
2. Gossot D. Atlas of endoscopic major pulmonary resections. 
Springer-Verlag 2010.
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Video-assisted thorcoscopic lobectomy: the Edinburgh posterior 
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4. Hansen HJ, Petersen RH, Christensen M. Video-assisted 
thoracoscopic surgery (VATS) lobectomy using a standardized 
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VATS lobectomy: summary of different available techniques

Dominique Gossot
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Marcin Zieliński1, Wojciech Czajkowski1, Paweł 

Gwozdz1, Tomasz Nabiałek2, Artur Szlubowski2, Juliusz 

Pankowski3  1Department of Thoracic Surgery, Pulmonary Hospital, 

Zakopane, Poland: 2Department of Anesthesiology and Intensive 

Care, Pulmonary Hospital, Zakopane, Poland: 3Department of 

Pathology, Pulmonary Hospital, Zakopane, Poland

D
octor Marcin Zielinski and colleagues from the Pulmonary Hos-
pital, Zakopane, Poland described their experience regarding 
the use of video-assisted-thoracic surgery (VATS) resection of 
mediastinal tumors. They used several VATS techniques for re-

section of the mediastinal tumors. The standard VATS utilizes 1-4 small in-
cisions used for VATS ports optionally combined with 3-7 centimeter util-
ity incision without retraction of the ribs to limit the intensiveness of the 
postoperative pain. The other types of VATS approach utilize subxiphoid 
incision and cervical incision with elevation of the sternum or the proce-

dures combining those approaches. Transcervical extended approach uti-
lizes a typical a 5-8 centimeters collar incision in the neck. The critical 
technical point enabling a wide access to the chest is an elevation of the 
sternal manubrium with a special retractor (modified Rochard frame, As-
culap-Chifa Company). A bilateral visualization of the laryngeal recurrent 
and vagus nerves is usually performed to avoid injury of these structures. 
A subxiphoid transverse is performed over the insertion of the xiphoid 
process to the sternum with optional resection of this process. A sternal 
retractor connected to the firm frame with a double traction mechanism 
(a modified Munster system, Rochard frame, Aesculap-Chifa, Nowy To-
mysl, Poland) was inserted under the manubrium and the lower angle of 
the sternum to elevate it several centimeters to provide access to the ante-
rior mediastinum. 

From 1.9.2000 to 20.9.2012 there were 258 minimally invasive oper-
ations for the mediastinal tumors. There were 17 typical VATS unilateral 
procedures for the various types of tumors, mainly localized in the lower 

and posterior mediastinum. The patients with early stage thymomas and 
the other thymic tumors were operated on with use of the transcervical-
subxiphoid-VATS approach or subxiphoid-unilateral VATS. In the vast ma-
jority of patients (186 patients) the extended transcervical approach was 
used, mainly for the tumors localized in the superior mediastinum, in-
cluding primary mediastinal tumors (anterior, middle and posterior me-
diastinum), mediastinal cysts, ectopic mediastinal goiters and mediasti-
nal metastases of the thyroid cancer and the other types of cancer. There 
was no mortality and 5% morbidity. In 3 patients operated on with tran-
scervical approach conversion to sternotomy was necessary due to the 
technical reasons. There was a complete radical tumor resection in 249 
(96.5%) patients and in nine patients with extensive tumors non radical 
resection was performed. The authors concluded that the minimally in-
vasive VATS techniques combining standard intercostal, transcevical and 
subxipoid approaches proved to be highly effective in resection of the 
mediastinal tumors. 

VATS resection of mediastinal tumors: live-in-box and results

Per Steiner Halvorsen 

Oslo University Hospital, Oslo, Norway

C
ardiac 3-axes accelerometers can be used 
to detect adverse clinical outcomes ear-
lier than routine clinical parameters. Ac-
celerometers are motions sensors which 

can register heart wall accelerations, velocities or dis-
placements continuously in three dimensions (3-axes 
accelerometers). The sensor includes a mass of pie-
zoelectric material, which changes its voltage when 
the heart moves or accelerates. This can be used to 
measure heart wall motions, which are linked to LV 
contractility, and is the base for measuring LV con-
tractility with echocardiography. LV function during 
different phases of the cardiac cycle can be identified 
by combining ECG and accelerometer signals. Our in-
novation is a combined temporary pacemaker lead 
and a miniaturized 3-axes accelerometer, which is at-
tached to epicardium like ordinary temporary pace-
maker leads during surgery and withdrawn postoper-
atively, when there is no need for further monitoring 
of the patient. Signals from the sensor will be proc-
essed and displayed in real time on an external mon-
itor and give an alarm when deviations from normal 
activity are detected.

A trend in cardiac surgery is that the patient pop-
ulation is getting older and sicker and complex sur-
gery is performed in more and more patients with se-
vere LV failure. A major disadvantage for available 
clinical parameters assessing LV contractility, such as 
the LVSW by a pulmonary artery catheter and ejec-
tion fraction by echocardiography, is that continuous 
beat to beat analysis cannot be performed. In addi-
tion, the use of echocardiography postoperatively is 
resource demanding and impractical. Improved mon-
itoring is therefore needed. A promising possibility 
is that the information obtained from cardiac accel-
erometers may be used to predict and avoid adverse 

clinical outcomes earlier than changes in clinical pa-
rameters would otherwise indicate. This would allow 
physicians an opportunity for earlier intervention. In 
particular this may be relevant in the setting of car-
diac surgery were most patients receive temporary 
pacemakers leads, which can also be used for hemo-
dynamic monitoring and for guidance of treatment 
in the vulnerable perioperative period. In experimen-
tal and clinical studies we have shown that measures 
from accelerometers can be used to assess global and 
regional left ventricular function accurately, even dur-
ing regional myocardial ischemia induced by coronary 
artery occlusion (figure). The accelerometer measures 
provided similar information as echocardiography 
and can be used as markers of myocardial contractil-
ity by correlating to LVSW (R=0.81), LV ejection frac-
tion (R=0.80) and LV dP/dt (R=0.73). The method en-
ables differentiating ischemia from global changes in 
contractility with excellent sensitivity (94%) and spe-
cificity (92%). The technique also allowed much ear-
lier diagnosis of myocardial ischemia than ECG and 

hemodynamic monitoring, and thus has an advan-
tage compared to other emerging device technolo-
gies. 

Our invention has important implications in diag-
nosing and monitoring of cardiac surgery patients. 
We envision permanent wire less accelerometers may 
be implanted during surgery, which after hospital dis-
charge can give continuous clinical information (heart 
rate, arrhythmias, ventricular performance and occur-
rence of ischemic events) during daily activities. This 
offers promise for better and earlier diagnosis and 
treatment. Our findings are also highly relevant for the 
increasing number of patients treated for cardiac ar-

rhythmias and heart failure with ICD and biventricular 
pacemakers. Treatment with such devices has recently 
shown to reduce mortality by 50% in severe heart fail-
ure patients.

The figure describes the relationship between differ-
ent parameters for LV contractility during interventions 
on global and regional LV function. The dashed line 
represents the cut-off values for the detection of my-
ocardial ischemia during LAD occlusion (obtained by 
ROC analysis). Accelerometer velocity represents peak 
systolic circumferential velocity in the LV apical ante-
rior region, the same region which circumferential my-
ocardial strain by echocardiography was obtained. 

Accelerometer sensors 
can improve monitoring 
of LV contractility

Erik Fosse  (left) and Per Steinar Halvorsen
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After the announced acquisition of a complete 
cannulae product portfolio specifically de-

signed for minimally invasive cardiac surgery in 
2011, Sorin announced in July 2012 the acquisition 
of Californian Medical Laboratories Inc. (CalMed).

The CalMed Labs. acquisition is part of the Sorin 
Group commitment to continuously provide high 
quality and innovative products to meet clinicians’ 
needs in the Cardiac Surgery Community.

CalMed Labs. is an US Company based in Costa 
Mesa California developing, manufacturing and dis-
tributing a full range of cannulae, catheters and ac-
cessories for cardiac surgery cannulation. 

CalMed Labs. products are approved by Food 
and Drugs Administration (FDA) in US and CE 
marked for commercialization in European Coun-
tries. CalMed Labs. is present worldwide in 45 dif-
ferent countries.

By expanding our product offering, Sorin Group 
has, with CalMed Labs. products, strongly rein-

forced its market visibility providing Cardiac Sur-
geons an extremely competitive product offering 
for conventional cardiac surgery to insightfully ful-
fill all the clincian’s requests.

CalMed Labs. product portfolio includes a broad 
range of products:
n	 Extracorporeal Circulation Cannulae 
n	Myocardium Protection 
n	 Fluid Management 
n	Beating Heart Procedure

Venous Cannulae are manufactured using an out-
standing monolithic design, high flexible tubing 
with no-kinking problems, the Tri-Stage cannu-
la, specifically designed for vacuum assistance us-
age, provides superior venous drainage in a small 
size and with less space intrusion in the operative 
field, smooth, atraumatic tip allows for easy inser-
tion with fewer traumas. 

CalMed Labs. exhibits an excellent offering for 
myocardium protection suitable for adult and pedi-

atric patients, conventional and minimally invasive 
cardiac surgery, with the Aortic Root Long Needle 
providing extra length in order to easily reach the 
aortic arch from a lateral incision.

In the intracardiac and pericardial sumps Calmed 
has extremely competitive products, with a mention 
of note to the most known and unique design of the 
pericardial sump ATRATM Sump which has a wire-
wound tip encapsulated in a plastic cover with lateral 
holes to provide better and continuous drainage. The 
spring provides weight and flexibility to the sump, 
while flexible silicone like tubing aids proper position-
ing. A flexible metal spring, encapsulated with a flut-

ed plastic cover, offers safety: no more entangled tis-
sue to the spring.

CalMed Blower/Mister devices, available in three 
different configurations, are specifically designed 
for beating heart procedures used primarily to clear 
blood and other fluids from the anastomotic sites 
such as the vein grafts. Shafts terminate in either a 
soft, atraumatic distal tip or a square cut end, often 
referred to as a “Frazier” tip. Dual peelable tubes 
to improve device handling, provided with adjust-
able roller clamp for precise saline mixture setting.

With the acquisition of CalMed Labs., Sorin 
Group has reinforced its commitment to provide 
high-quality products and services for cardiac sur-
gery in order to meet the needs of the cardiac 
community, and adding this product line further 
strengthens Sorin Group’s leadership position.

Stop by and join us at the Sorin Group booth # 
85 to see for yourself the complete cannulae port-
folio for minimally invasive and conventional cardi-
ac surgery procedures.

For further information, please contact us at 
info.cp@sorin.com or visit www.sorin.com

Sorin Group acquires CalMed

Initial experience with 
the Jetstream Pathway 
device for femoro-
popliteal disease

• Techno College Award Nominee 2012 •

Imran Javed, Venkatesh Ramaiah, David Terry,  

Julio Rodriguez and Matt Nammany 

Arizona Heart Institute, Phoenix, Arizona, USA

Objectives

T
o report safety and efficacy of Jetstream Pathway 
rotational atherectomy/thrombectomy device for 
the treatment of femoro-popliteal arterial lesions 
with special emphasis on rate of re-intervention 

and intervention free period.

Materials and methods
The duration of the study was from March 2008 to 
November 2009 (21Months). The total number of patients 
was 86. There were 55 (64%) males and 31 females (36%). 
Age range was 36 to 87 years. 

All patients underwent Pathway Atherectomy during 
this time period regardless of their previous status 
were included. Re-intervention in the same limb after 
atherectomy was endpoint of the study.

Results
TLR (Target Lesion Revascularization) was 15% in patients 
during follow up period. Re intervention was more common 
in first three months after first intervention. It was more 
common in TASC II type B lesions and mostly managed by 
balloon angioplasty. 

Conclusion
The JetStream Pathway device with thrombectomy and 
aspiration capabilities has added advantages to femoro-
popliteal atherectomy. Adjunctive stenting remains very low 
in this difficult segment. Long term follow up will definitely 
be needed for durability and patency.
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Mohammad Bashar Izzat 

Damascus University School of Medicine, Syria

W
ider implementation of aor-
tic valve repair techniques is 
limited by the difficulty in rec-
ognizing aortic cusp and root 

geometric alterations which are responsi-
ble for aortic valve malfunction, and which 
need to be adequately corrected in order to 
restore aortic valve competence. Up till now, 
surgeons had to make these difficult deci-
sions and the necessary crucial adjustments 
based solely on eye-balling and expertise. 
Our objective was to develop the necessary 
devices that would facilitate intra-operative 
decision-making and guide selection and 
implementation of appropriate aortic valve 
repair techniques.

The Spring retractor; for 
optimal exposure of aortic valve 
components (figure 1)
The concept of this device was to join 
three retraction blades by inter-connecting 
circular springs in order to generate equiv-
alent radial traction and maintain the nat-
ural shape of the aortic root. Retractor 
blades were designed to apply pressure to-
wards the bases of the sinuses, hence pro-
viding optimal exposure and working space 
on aortic cusps. The self-retaining design 
of the retractor ensures its stability during 
surgery. A dedicated applicator was also 
developed to help compress and deploy 
the retractor in place (figure 2).

Calibrated cusp sizers; a 
reference device for aortic valve 
assessment (figure 3)
A mathematical 3-D model of the intact 
aortic valve and root was constructed, and 
was used to manufacture representations 
of single aortic cusps in a “steel leaf” form. 
This design was replicated to correspond 
with a range of proposed aortic root diam-
eters. 

These calibrated cusp sizers can be used 
to assess the geometry of aortic cusps in-
tra-operatively. The sizer that corresponds 
with the root-height and cusp attachment 

line is selected (figure 4). A cusp is consid-
ered to have normal geometry if it corre-
sponded well with the selected sizer, while 
it is considered to be either “prolapsed” or 
“retracted” if its free-edge length and in-
ner surface area were either stretched out 
or retracted, respectively. Matching root di-

ameter values are used to identify the pres-
ence of aortic annular dilatation.

A cutting platform to facilitate 
cusp augmentation 
A mathematical 2-D model of three con-
nected cusp coaptation surfaces was con-

structed, and was replicated across the 
same range of proposed aortic root diam-
eters (figure 5). This model was used to 
manufacture a dedicated cutting platform 
which can be used to fashion precise peri-
cardial strips for tri-leaflet cusp augmen-
tation. 

Epilogue
Clinical experience has shown that the 
Spring retractor facilitates visual valve as-
sessment and provides superior surgical ac-
cess compared with standard manual re-
tractors. Also, the calibrated cusp sizers 
were valuable in identifying the exact alter-
ations in cusp and root geometry, selecting 
appropriate repair techniques, and restora-
tion of the natural correlation between var-
ious aortic valve components. 

It is noteworthy that this approach to-
wards our objective was analogous to that 
attributed for the success and wide adop-
tion of mitral valve repair techniques. The 
simplicity and reproducibility of this ap-
proach is likely to assist in its dissemina-
tion, and may further increase the percent-
age of aortic valves that are repaired as 
compared to current practice.

31

29

27

25

23

21

19

0

1

2

3

4

5

6

7

8

9

Figure 4

Figure 2

Figure 1

Figure 3

New dedicated aortic retractor and calibrated cusp 
sizers to facilitate aortic valve repair procedures

Mohammad Bashar Izzat

Figure 5
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Stefano Nazari  Fondazione Alexis Carrel, Basiglio, Italy

Open thoracic aorta prosthetic substitution still carries significant 
mortality and serious complications risk, in particular to CNS. Risk is 
mostly correlated to the length of clamping/circulatory arrest time, 

i.e. essentially to the time required for vascular anastomosis construction. 
We developed devices for easier, quicker and more efficient aortic-pros-

thesis anastomosis based on a new working principle: i.e. compression of 
vascular stump between inner (nitinol wireframe) and outer structures (ex-
ternal ligature or nitinol wireframe) instead of sewing with full-thickness 
perforation of the vessel wall. 

The device consists of loops of nitinol wires, wrapped within a Dacron 
fabric and connected to a prosthesis end (Type I and III). The nitinol wire 
loops can be expanded and tightened by activating a removable guide in 
such a way that device varies its diameter, while maintaining a regular cy-
lindrical shape. This allows the easy and quick insertion of the retracted de-
vice into the vascular stump and then its expansion to perfectly fit with the 
vessel diameter. Haemostasis and permanent device fixation are provided 
by external ligature/suture.

Three main models (Type I, II and III) applying the same working mech-

anism, but with different configurations, allow to fit with all aorta seg-
ments as well as special conditions of use.

Device type I, previously connected with a tube graft end, is used 
for the first anastomosis, either proximal or distal; device type II is then 
used for the second anastomosis after having tailored the graft tube 
at its appropriate lenght (Fig 1 & video1 http://www.fondazionecarrel.
org/2012eactstechaw/video1.html).

Device type III is ideally used for anastomosis in dissection cases, al-
lowing in particular to include even the concavity of arch (Fig 2 & video2 
http://www.fondazionecarrel.org/2012eactstechaw/video2.html).

Single graft layer type I devices for small diameters (6-14mm) can be 
used for supraortic trunks (Fig 3 & video3 http://www.fondazionecarrel.
org/2012eactstechaw/video3.html)

The regularly expandable configuration of the ring allows to solve all 
the insertion, positioning and stability problems of the 70ies intraluminal 
prosthesis. That makes performing anastomosis a very simple task, which 
can be carried out in seconds vs the 10-15 min per anastomosis at best re-
quired with hand suture.

The aortic wall being not perforated by the suture, the coupling is im-
mediately blood-thigh (“air-tight” in fact! See seal test at http://www.fon-

dazionecarrel.org/2012eactstechaw/video2.html) and then independent 
by the integrity of the physiological coagulation mechanisms

In summary favourable effects on complications rate, particularly in aor-
tic arch substitution, related to circulatory arrest, hypothermia and CNS 
perfusion and dissection layers reconstructions can be expected due to:
1	 dramatic reduction of the time required for completing aortic prosthetic 

anastomosis because of a) great simplification of anastomosis technique 
(video1), which is performed at once with b) double strip graft vascular 
stump buttressing (video2) and c)”air-tight” sealing dissection layers re-
approximation

2	 easy and quick supraortic trunks anastomosis with single layer devices 
type I previously prepared on the main tube graft (video3).

Anastomosis immediate blood-tightness not dependent on coagulation in-
tegrity may predictably decrease intra- and postoperative blood losses. Use 
of these devices may also enhance mininvasive access in prosthetic open 
substitution of any aortic segments.
Reference and details 

1 See project 1 at http://www.fondazionecarrel.org/eacts2012.html or in “New approaches to aortic aneurisms treatment and 

prevention” Intechopen, free download at http://www.intechopen.com/books/front-lines-of-thoracic-surgery/new-approaches-for-

treatment-and-prevention-of-thoracic-aorta-aneurysms )

Easier, quicker and more efficient aortic-prosthesis anastomosis
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Acute and chronic results 
using NeoChord’s sternal-
sparing, beating-heart, mi-
tral valve repair system to 
implant artificial chordae 
tendinae are encouraging. 

NeoChord, a medical de-
vice company focused on 

minimally invasive mitral valve 
repair, has completed enroll-
ment for its ongoing ‘TACT’ 
(Transapical Artificial Chor-
dae Tendinae) clinical trial in 
Europe.

“The 30-patient TACT trial now has numer-
ous patients showing one- and even two-year 
durability of repair with clinically significant re-
ductions in mitral regurgitation. Acute proce-
dure success rates in the second half of the trial 
were 94% with excellent early durability re-
sults. These combined results suggest that Ne-
oChord will make a strong contribution in the 
evolving field of mitral repair,” said John Seab-
erg, Chairman and CEO, NeoChord.

“We are very pleased that we have success-
fully concluded enrollment into our TACT trial, 
as these patients suffering from mitral regur-
gitation are potentially avoiding the compli-
cations and trauma associated with tradition-
al open-chest surgery performed on a stopped 
heart,” added John Zentgraf, VP of R&D (vice 
president of research and development) at Ne-
oChord. He added that “We look forward to 
conducting additional studies via the TACT 
Registry in Europe commencing in early 2013.”

“Follow-up visits at 12 and 24 months 
post-op confirm that the vast majority of pa-
tients operated on using the NeoChord tech-
nology continue to show resolution or sig-
nificant reduction of mitral regurgitation up 
to two years after the procedure,” said Gio-
vanni Speziali, M.D., a cardiac surgeon who 
is the primary inventor of the NeoChord de-
vice. “These results compare favorably to 

those obtained with tradi-
tional surgical repair of se-
vere mitral regurgitation,” 
said Dr. Speziali. He added 
that “I am very pleased with 
the progress we have made 
in both patient selection and 
procedure methodology.”

The NeoChord procedure 
was developed to treat mitral 
prolapse caused by ruptured 
or elongated chordae tend-
inae — the primary cause of 

degenerative mitral regurgitation –— via min-
imally invasive implantation of artificial chor-
dae tendinae. The technology was developed 
by Dr. Speziali, University of Pittsburgh Med-
ical Center, along with Richard Daly, M.D., a 
cardiac surgeon from Mayo Clinic, and Charles 
Bruce, M.D., cardiologist, also of Mayo Clinic. 
The technology is licensed exclusively to Neo-
Chord Inc. 

Based in Eden Prairie, Minn., NeoChord is 
a privately held medical technology compa-
ny focused on advancing the treatment of mi-
tral regurgitation. The Company expects to 
commercialize a surgical device for minimal-
ly invasive mitral valve repair via surgical im-
plantation of artificial chordae tendinae. De-
generative mitral regurgitation occurs when 
the leaflets of the heart’s mitral valve do not 
close properly, usually due to rupture or elon-
gation of the chordae tendinae (chords) that 
control the leaflets’ motion. During pumping, 
the “leak” in the mitral valve causes blood to 
flow backwards (mitral regurgitation) into the 
left atrium, thereby decreasing blood flow to 
the body. Mitral regurgitation is a progressive 
disease that left untreated can result in atri-
al fibrillation, congestive heart failure, and 
death. For more information, visit: www.Neo-
Chord.com. The NeoChord device is an inves-
tigational device and is not available for com-
mercial use.

NeoChord completes enrollment 
for ‘TACT’ clinical trial

John Seaberg

Stefano Nazari 

Fondazione Alexis Carrel, Basiglio, Italy

T
he relative slowness of aneu-
rysm formation and progres-
sion to rupture indicates that 
the decrease in the strength 

of the arterial wall under the aneu-
rysm formation threshold may be very 
gradual and limited. Consequently 
one can imagine that measures to in-
crease, even moderately, the mechan-
ical strength of the arterial wall, for 
example by means of a dacron fab-
ric network, should be successful in 
preventing aneurysm formations and 
thus its complications (dissection and 
rupture), without necessarily requiring 
complete prosthetic substitution.

The experimental hypothesis is 
based on the fact that the net pros-
thesis positioned and maintained in 
stable contact with the aortic walls 
(fig 1-A) is spontaneously, gradually 
covered by the neo-intima (fig 1-B) 
(as constantly happens with all tube 
graft currently in use), invaded by fi-
broblasts and thus stably associated 
to the aortic wall (fig 1-C). 

A significant advantage of this ap-
proach is that, if the net mesh is ap-
propriately dimensioned, it may 
be expected that the blood flow 
through the collateral branches is 
not significantly affected (B-arrows), 
thus allowing application in all aortic 
tracts overcoming limitations of cur-
rent endovascular techniques; more-
over this may be the only method 
theoretically able to fully prevent spi-
nal cord ischemic injury.

The structural properties of the 
aortic wall associated to the intralu-
minal net prosthesis rely on three fac-
tors (fig 2): -1) the structural prop-

erties of the net prosthesis, -2) the 
structural properties of the aortic 
wall, -3) the strength of the bonds 
between the aortic wall and the net 
prosthesis, based substantially on fi-
broblastic invasion of the net fabric 
and its permanent integration with 
aortic wall.

Given the structural adequacy of 
the net prosthesis (1) (polypropyl-
ene thread diameter 0.5mm, mesh 
5x5mm) and its mechanical effect 
of fractioning the aortic wall in the 
small area of the net mesh (2), cru-

cial to this model is aorta-prosthe-
sis bond (3). In fact if this link is suffi-
ciently strong and stable in the time, 
it can be hypothesized of being able 
to stabilize aortic wall and prevent dil-
atation even independently from the 
true diameter of the “net” prosthesis, 
which could not be further distended 
after that their meshes have been 
firmly integrated into the aortic wall. 
The practical consequence is that the 
precise equivalence between diam-
eter of the net prosthesis and aor-
tic diameter would not be necessary; 
the prosthesis in fact could be signifi-
cantly redundant in respect to the ef-
fective aortic diameter, thus allowing 
for its easier adaptability to geometri-
cal irregularity of vascular wall, with-
out consequences on its efficiency in 
keeping stable aortic diameter.

Interestingly enough in this model 
the endovascular net prosthesis pro-
vides aortic wall mechanical support 
just where the mechanical stress is 
higher, and thus just where it’s most 
needed both to prevent further dil-
atation and to avoid partial (dissec-
tion) or total rupture, with the min-
imal amount of prosthetic material 
(approximately ≤1/6th of current en-
doprosthesis volume).
References and details

1 Project 2 at http://www.fondazionecarrel.org/eacts2012.html 

and in at “New approaches to aortic aneurisms treatment and 

prevention” Intechopen, free download at http://www.intechopen.

com/books/front-lines-of-thoracic-surgery/new-approaches-for-

treatment-and-prevention-of-thoracic-aorta-aneurysms )

Endovascular net prosthesis for prevention of aneurysm 
formation in Marfan and other genetic disorders or for 
very early stabilization of other aneurysms
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T
his E learning module is 
computer based training. 
It incorporates a live surgi-
cal video of MVR performed 

by the author describing the steps, 
an animation that explains the steps 
and adds a three dimensional view 
for the student and finally a prac-
tice session. 

In the practice session the stu-
dent has to pick up the correct in-
strument, go to correct spot and 
perform the actual movement us-
ing the mouse. This way, the stu-
dent can practice many times and 
learn each step of the surgery with-
out fear. It helps to build confidence 
in low volume centres where hands-
on training may be deficient in num-
bers. It is particularly useful for the 
shy and relatively unskilled student 
to hone their skills without any com-
plications. 

It is also useful for the qualified 
surgeons who wish to learn to per-
form this operation. It is the ideal vir-
tual training tool for all cardiovascu-
lar training programs. The steps of 
surgery for MVR are standard and 
this module explains how to for both 
mechanical and Tissue valves. This 
is exclusively for teaching purposes 
and can be purchased by the stu-
dent, teacher, qualified surgeon or 
institution. 

The singular advantage is that the 

operation can be seen, studied and 
performed a number of times until 
one gains confidence to be able to 
reproduce the steps in a real life sit-
uation. The three parts are intercon-
nected, while performing a step of 
the operation the student can view 
the same in the video. It speeds up 
the learning of skills and steps. 

It is particularly useful when this 
surgery is not performed routinely 
or frequently. The surgeon can then 
quickly refresh his skills to follow the 
steps. It can also be displayed in the 
operating room while performing 
the operation.

Using modified pedicle bilateral internal thoracic artery 
harvest technique using mammary artery surgical 
platform (MASP)
Dr Lokeswara Rao Sajja  Star Hospitals, Hyderabad, India

C
oronary artery bypass grafting surgery is the best method 
of treatment for multivariate coronary artery disease. Left 
internal thoracic artery is universally accepted as the best 
conduit in CABG. Use of bilateral internal thoracic arteries 

in CABG is associated with better long-term and event free survival. 
However, only 4% of patients undergoing CABG receive two inter-
nal thoracic arteries due to a perceived higher incidence of sternal 
wound infection following BITA harvest particularly in diabetics and 
also the associated technical difficulty in BITA grafting.

To address the problem of sternal wound infection following bi-
lateral ITA harvest, a modification of pedicle harvest of ITA was de-
veloped by Dr Lokeswara Sajja of Star Hospitals, Hyderabad, India, 
which is a simple and reproducible technique. The main stay of the 
technique is to divide the harvested ITA 1 cm proximal to its bifur-
cation, so that the luminal communication between the musculo-
phrenic and superior epigastric arteries is preserved. 

The principle of sparing of communicating musculophrenic and su-
perior epigastric arteries to the chest wall and preservation of peri-
cardioacophrenic artery facilitates the development of substantial 
collateral blood flow to the sternum in the absence of ITAs through 
anterior intercostal and sternal branches of ITA. The preservation 
of blood supply of the sternum via the collaterals reduces sternal 
ischemia and thereby reduces the incidence of sternal wound infec-
tions. About 380 patients (206 diabetics) re-
ceived BITA grafting using this modified pedi-
cle harvest technique. The incidence of deep 
sternal wound infection in BITA group was 
0.52% and superficial infection was 1.65% 
which was comparable to that of single ITA 
group – deep infection 0.69% (p value 0.838) 
and superficial 1.64% (p value 0.994).

When two internal thoracic arteries are used 
in CABG, these grafts are used either as two in 
situ grafts or as a ‘Y’ graft constructed using in 
situ LITA or free RITA grafts. The technical dif-
ficulty of constructing a “Y” graft is overcome 
by use of a novel device called mammary ar-
tery surgical platform (MASP) which was de-

signed, developed and patented by Dr Sajja. MASP device was used 
in construction of ‘Y’ grafts in about 50 patients. MASP contains a 
rectangular 5.5 X 4.5 cm platform made up of stainless steel and a 
cylindrical rod with a diameter of 6mm which is attached to the plat-

form, which keeps the platform at a desired 
depth in the mediastinum. The in situ left and 
free right ITAs are placed on the MASP plat-
form and this facilitates a meticulous and 
faster construction of ‘Y’ graft without the 
transmission of pulsations of the heart and 
aorta to the anastomotic area. It reduces the 
time taken for the construction of ‘Y’ graft 
by 25%. 

The use of this modified BITA harvest in 
conjunction with the MASP device would fa-
cilitate the wider acceptance of BITA grafting 
in CABG.
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Intra-operative image of BITA harvest and 
mammary artery support platform
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Bronchoscopic instillation of autologous platelet-rich plasma for 
massive hemoptysis at the Lung Center of the Philippines

Armand Gregorio C. Sarmiento and Jose Luis 

Danguilan  Department of Thoracic Surgery and 

Anesthesia, Lung Center of the Philippines,  

Quezon City, Philippines

P
ulmonary tu-
berculosis is 
common in 
developing 

countries like the Phil-
ippines. At the Lung 
Center of the Philippines, a tertiary hospital for lung 
and other chest diseases, patients presenting with 
hemoptysis are quite common. Most of these pa-
tients have the sequelae of a previously treated pul-
monary tuberculosis like bronchiectasis and pulmo-
nary aspergilloma. During a three-year period, 103 
lung resections were performed for hemoptysis sec-
ondary to post-tuberculous bronchiectasis. In a nine-
year period, 111 consecutive patients underwent 
lung resection for complex symptomatic pulmonary 
aspergilloma with 95% of these patients presenting 
with hemoptysis.

Although lung resection is the surgical treatment 
of choice, the patient has to be stabilized first by 
various methods – fiberoptic bronchoscopy-guided 
blockade of the involved segmental bronchus with 
vena caval balloon catheters or bronchial blockers, 
bronchoscopy-guided application of glue or topi-
cal hemostatic tamponade therapy using oxidized 
regenerated cellulose when we ran out of balloon 
catheters. 

In our pilot study of eight patients with mas-
sive hemoptysis, bronchoscopy-guided instillation of 
10mls of autologous platelet-rich plasma (PRP) di-
vided into three batches (Fig. 1) was used to plug 
the involved bronchus. Excluded were patients who 
were septic, those who were intubated for acute 
respiratory failure from aspiration of blood, and 
those with a recent myocardial infarction or stroke. 
The PRP was infused by a plastic catheter through 
the suction channel of the fiberoptic bronchoscope; 

the bronchoscope was retained for five minutes fol-
lowing infusion. Likewise, the second and third 
batches of PRP were infused in the same manner. 
Hemostasis was then confirmed bronchoscopically. 
Recurrence of massive hemoptysis was monitored 
whether massive, non massive or no hemoptysis at 
all for seven days. The cessation of massive hemop-
tysis was noted to be instantaneous (Fig. 2) and all 
except one patient had two recurrences of massive 
hemoptysis. Two patients later underwent definitive 
lung resections later. 

Platelets are known to perform multiple functions 
during injury and tissue repair and one of these is to 
initiate the body’s response to a normal sequence of 
events that provide clotting and healing of the dam-
aged tissue. Platelets may be considered as “autol-
ogous biomaterials” distinguishing them from syn-
thetic “biomaterials” like oxidized regenerated 
cellulose which we also used previously. Accelera-
tion of the wound healing process requires proper 
preparation of the specimen to yield a product with 
minimal red blood cells (RBC) and with platelet con-
centration that is four to five times above the base-
line value. The use of PRP in the bleeding bronchial 
segment has been shown to be feasible in this pilot 
study. Furthermore, the procedure can be repeated. 
Of course, the definitive treatment for massive he-
moptysis is still lung resection.

In conclusion, this method can be added to the 
armamentarium of the thoracic surgeon and pulmo-
nologist in developing countries who deal with he-
moptysis on a daily basis.

Fig 1. Autologous 
platelet rich plasma 

(PRP) used for 
bronchial instillation

Fig. 2: Clotted blood 
formed in the bronchus 

after instillation of 
autologous PRP

Reduction of sternal wound infection

Ludwig K. von Segesser  Department of Surgery, 

CHUV, Lausanne, Switzerland

Temporary caval stenting has been iden-
tified as most promising approach for 

improving venous drainage during remote 
access CPB for minimally invasive cardi-
ac surgery, complex cardio-thoracic proce-
dures, and ECMO. As a matter of fact, up 
to 50% higher flows can be achieved with 
the self-expanding smartcanula® (Fig. 1) in-
troduced through relatively small periph-
eral veins into the caval axis and the right 
atrium. In addition, it was shown be exper-
imental and clinical studies, that longer self 
expanding cannulas providing caval support 
for a longer distance provided even better 
venous drainage.

In order to make these performance in-
creases available for routine use, a new syn-
thetic smartcanula “P” was devised for ve-
nous drainage by temporary caval stenting 
in cardio-pulmonary bypass. For this design, 
specific fibers with memory effect are extrud-
ed, braided, and mounted to 3/8 sleeve that 
allows for connection to the venous line. 

The 43cm long synthetic smartcanula® 
“P” designed for central cannulation and 
routine use requires a 30F access orifice and 
opens up to 45F (Fig. 2) within the right atri-
um and the caval axis. As a result, its ve-
nous drainage performance equals that of a 
56F two stage venous cannulas with gravi-
ty drainage alone. Furthermore, atrial chat-
ter can be reduced, as the venous blood 
can enter the cannula lumen at any point 
and localized cannula orifice occlusion due 
to excessive negative pressure can be avoid-
ed (Fig. 3). More on www.smartcanula.com

Temporary caval 
stenting for 
routine use

Fig. 2” The new smartcanula “P” is designed for 
performance increases in central cannulation 

and routine use

Fig. 1: Despite a small access 
orifice, the self-expanding 

smartcanula takes advantage 
of its increase in luminal 

diameter and provides 
superior drainage

Fig. 3: Cannula orifice obstruction due to excessive 
negative pressure can be avoided by the “wall-less” 

smartcanula design 

Plugging the Leak
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Edwards ThruPort systems is proud to of-
fer the broadest range of products designed 

specifically for small incisions. With peripher-
al cannulation, intra-aortic occlusion, specialized 
techniques for myocardial protection, and long-
shafted instruments, ThruPort systems provides 
you with all necessary devices for minimal inci-
sion valve surgery. 

Minimal incision valve surgery (MIVS) ap-
proaches provide excellent outcomes, compara-
ble to traditional sternotomy, as well as signifi-
cant surgeon and patient benefits. With fewer 
products in the incision site, providing surgeons 
with excellent visualization and a virtually blood-
less, unobstructed operative ¬field, Edwards 
ThruPort systems is rede¬fining MIVS.

Through peripheral cannulation, Edwards 
Lifesciences MIVS approach, enabled by ThruPort 
systems, offers excellent visualization of cardiac 
structures through a virtually bloodless, unob-

structed operative field so you can repair or re-
place the valve through the smallest incision pos-
sible*. With this approach, you can consider all 
isolated valve patients—including reoperations 
and those contraindicated for traditional sternot-
omy—because it provides safe and reproducible 
options for cardiopulmonary bypass, global myo-
cardial protection and intra-aortic occlusion

Patient satisfaction is improved and outcomes 
are enhanced when the least invasive approach 
possible is used in heart valve surgery. Patient 
benefits of MIVS include:
n	 Shorter hospital stays
n	 Less time in the ICU and on a ventilator
n	 Faster return to work or routine activities
n	 Less discomfort and pain
n	Reduced blood loss
n	 Less surgical trauma and risk of complications
n	 Improved cosmesis

*When compared to median sternotomy
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Edwards ThruPort Systems

Mitrev Z, Anguseva T, Hristov N,  

Stoicovski E, Idoski E  Special Hospital for Surgery, 

Skopje, Macedonia

T
he main prob-
lem in aortic 
surgery is ad-
equate home-

ostasis with less bleed-
ing. Using BioGlue for 
reinforcement of aor-
tic suture line tissue, 
some of haemostatic 
problems could be re-
solved.

Our haemosthatic 
technique of suction-
assisted bioglue appli-
cation on aortic suture lines impregnates prosthe-
ses and aortic wall, reinforcing it and closing the 
needle holes. Technically elegant, this procedure 
requires only cell saver suction, adding approx-
imately 30s to surgery’s duration. There are no 
bleeding complications during surgery.

The main purpose of this technique is to 
achieve adequate haemostasis intra-operatively, 
with less bleeding and less blood loosing compli-
cations postoperatively. 

Suction assisted BioGlue technique was used 
in 215 consecutive patients (145 male and 70 fe-
male, age 57+/- 5 years) from 2006 to July 2012. 
After preparation of the operating field, recon-
struction of dissected or thinned layers and open-
ing of distal aortic anastomosis were performed, 
reinforcing the suture line with previous cut strips 
from the Albograft prosthesis (Biomateriali Srl; 
Brindisi, Italy). Bioglue Surgical Adhesive (Cryo-Life, 
Inc, Kennesaw, GA) was applied on the outside 
of the anastomosis while applying suction from 
the inside of the prosthesis using catheters from 
cell server suction, thus forcing the bioglue to im-

pregnate the suture line, reinforcing it and closing 
the needle holes. The tissue surface was always 
kept dry and bloodless (Figures 1, 2). At the end 
distal anstomosis is explored from inside with re-
moval of all bio-glue excess on the suture line. The 
proximal suture line is reinforced with the appli-
cation of bioglue on the outside of the suture line 
while applying suction from the inside using a nee-
dle placed proximally to the aortic cross clamp and 
connected to the cell-server suction (Figures.3, 4). 
All patients were finalized in a conventional way.

The most common underlying pathologic con-
ditions were aortic dissections (155 patients) and 
aortic aneurysms (60 patients). The procedures car-
ried out were aortic root reconstruction- Tyrone 
David (66 patients), ascending aorta replacement 
(64), ascending aorta with a hemiarch replace-
ment (44) and ascending aorta and aortic arch re-
placement with reimplantation of the cranial ves-
sels (41). The indications for suctional BioGlue 
reinforcement of the suture lines were haemostatic 
in 164 patients, tissue adherence in 21, and tissue 
strengthening in 30. The hospital mortality was 
3.8% (eight patients). The mean postoperative 
blood loss at 12 hours was 402ml, with the dura-
tion of drainage of 2+/-0.9 days. Average blood 
transfusion needed 2+/-0.9 per patient, plasma 
2+/-1.5 and trombocyte concentrate 0,1% per pa-
tient. Average inhospital stay was 6+/- 1.5 days.

Conclusion
This new haemostatic technique is simple, safe 
and does not prolong the cross-clamping time. 
Suction assisted bioglue application with cell-
server ensures excellent haemosthatic reinforce-
ment of the aortic suture line even while patients 
are still under complete heparinization. Reduction 
in blood usage due to less postoperative bleeding 
is achieved. There is objective shortage of in-hos-
pital stay, as well as low mortality rate.

Sweet little nothings – great clinical benefit.

Figures 1 and 2: Suction-assisted application of bioglue on the distal aortic suture line via catheters from the operative 
field suction. 1 sneared brachiocephalical trunk, 2 sneared left common carotidal artery, 3 sneared left subclavian 

artery, 4 aortic arch, 5 vascular Dacron prosthesis, 6 catheter of cell server suction, 7 clema, 8 BioGlue aplicator

Figures 3 and 4: Suction-assisted application of bioglue on the proximal aortic suture line via a needle connected 
to the house suction and placed proximal to the aortic cross clamp. (1 aortic arch, 2 vascular Dacron prosthesis, 3 

proximal anasthomosis, 4 needle placed proximally to the aortic cross clamp and connected to the cell-server suction, 
5 BioGlue applicator, 6 clema)

Suction-assisted bioglue application for reinforcement of suture 
line – new haemosthatic technique in aortic surgery

Zan Mitrev
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Huiwen Chen  Department of Heart Center, Shanghai 

Children’s Medical Center, Shanghai, China

D
eep hypothermic circulatory arrest (DHCA) 
and selective antegrade cerebral perfusion 
(SACP) strategies have been proposed in co-
arctation of the aorta (CoA) and hemody-

namically significant ventricular septal defect (VSD) 
repair. Controversy still exists on the use of deep hypo-
thermic circulatory arrest (DHCA) and selective ante-
grade cerebral perfusion (SACP) on postoperative re-
covery. Selective cerebro-myocardial perfusion (SCMP) 
under mild hypothermia has been used in our institu-
tion avoiding hypothermia and heart arrest.

One hundred and ten consecutive patients undergo-
ing anatomic reconstruction of CoA with VSD closure 
between January 1999 and July 2011 were retrospec-
tively reviewed. Patients repaired under continuous 
cerebral and myocardial perfusion technique with mild 
hypothermia (32°C) (group A, n=60) were compared 
with those repaired under DHCA (18°C) and SACP 
(group B, n=50). In group A, single arterial cannulas 
perfusion technique (figure 1) was used in 45 (75%) 
patients , and a dual arterial cannulas perfusion tech-
nique (figure 2) was used in 15 (25%) patients. Preop-
erative data were similar in both groups. 

There were no hospital mortalities in Group A, com-
pared with two (4%) in Group B. Compared to Group 
B, Group A had shorter myocardial ischemic time and 
cardiopulmonary time, fewer delayed sternal closures, 
shorter time to extubation, lower postoperative lac-
tate levels, and fewer patients with low cardiac out-
put requiring ECMO or multi-organ failure. During the 
postoperative course, there were no clinical or electri-
cal neurologic events in either group. The mean length 
of follow-up for group A was 5.2 ± 3.2 years, and 

for group B, it was years 7.5 ± 3.1 years (P = 0.048 
). There was one late death in group B. There was no 
late death in group A. The actuarial survival for the 
two groups was similar (100% for group A vs 96% 
for group B, P= 0.264 ) (figure 3).The freedom from 
all types of cardiac reintervention was 96.7% in group 
A and 89.6% in group B (P=0.688) (figure 4). All pa-

tients were free from neurologic symptoms. 
Although possible effects of our technique on neu-

rologic outcomes still need to be clarified, our per-
fusion strategy using continuous cerebral and myo-
cardial perfusion with mild hypothermia for repair of 
CoA with VSD was associated with reduced postoper-
ative recovery time and complications. This strategy is 
feasible and safe, and should be considered as one of 
choices for patients with this complex anomaly.

Selective cerebro-myocardial perfusion under mild hypothermia:  
primary repair for aortic coarctation with ventricular septal defect

Figure 1

Figure 3

Figure 4

Figure 2

Huiwen Chen
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Jorge de Paz  Presidente Perón 

Hospital, Buenos Aires, Argentina

Cardiac resynchroniza-
tion therapy (CRT) is indi-
cated in heart failure pa-

tients with dilated miocardipathy, 
low left ventricle ejection fraction 
(EF) and left bundle branch block, 
that remain in NYHA class III – IV 
despite optimal medication. There-
fore, CRT is the last resource for 
those patients to significantly im-
prove their quality of life. Although 
this therapy is very efective, about 
30% of the patients are “non re-
sponders”, meaning that there is 

no improvement in their evolution. 
The success of CRT requires the 
implant of the LV lead in an ade-
quate region, (tipically in the pos-
terior / lateral aspect of LV), The 
standard approach requires the in-
sertion of a LV pacing lead into 
one of the coronary sinus tribu-
taries. However, failure to deliver 
a coronary sinus lead has been re-
ported in up to 15% of attempts. 
Post-implant dislocation of the 
lead, non-capture or phrenic nerve 
stimulation also reduces effective 
LV stimulation . Although surgi-
cal insertion of epicardial leads is 
considered the standard alterna-

tive, this is not without morbidity 
and technical limitations. Endocar-

dial left ventricular pacing solves 
this problems, avoiding the dificul-

ties and limitations of CS and ep-
icardial insertions. Once the lead 
is placed in the LV cavity, it can be 
easily directed to almost any place 
in the ventricle providing an unre-
stricted access to the optimal stim-
ulation regions. Pacing and sens-
ing parameters, both acute and 
chronic are similar to those of the 
right ventricle implant and there is 
no phrenic nerve stimulation. 

In the recent past years, different 
techniques have been described for 
implanting the LV endocardial lead 
via an atrial transseptal approach. 
However, they remain complex and 
difficult, requiering a considera-
ble expertice from the operator and 
precluding the widespead utiliza-
tion of this approach. 

The technique we describe here, 
the Jurdham Procedure provides a 
simple and straightforward way to 
achive that goal. It consists basi-
cally in performing a femoral- ap-

proach standard transseptal punc-
ture with a 13F Mullins sheath, 
that is advanced to the LV cavity. 
Then, an active fixation endocardial 
lead is inserted through the sheath 
and fixed in the desired place into 
the LV. An important point is that 
the sheath is inserted through a 
snare previously placed in the infe-
rior vena cava through a subclavian 
vein. Once the lead is in place, a 
“pulling thread” is attached to the 
IS-1 proximal distal pin. The Mullins 
sheath is withdrawn up to the level 
of the snare, and the proximal end 
of the lead is advanced into the 
sheath until it exits the distal end. 
At that point, the “pulling thread” 
is snared, and the snare catheter is 
withdrawn through the subcalvian 
vein, pulling the proximal end of 
the lead until it exits the vein. The 
right atrial and ventricular leads are 
the inserted and all the leads are 
connected to the CRT device.

The Jurdham procedure
Unrestricted optimal endocardial 
left ventricular lead positioning for 
cardiac resynchronization therapy

Fig 1: The Jurdham procedure. Lateral and LAO view of the leads 
placement. Note the position in the mid posterolateral aspect of the 

LV lead.
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Andrea Moglia  EndoCAS , 

Center for Computed Assisted 

Surgery, Pisa, Italy

V
irtual reality surgical 
simulators were pi-
oneered by Richard 
Satava in the early 

90s. This marked the advent 
of computer science into sur-
gical training. First commercial 
surgical simulators were pro-
posed for laparoscopic proce-
dures. Since then, other solu-
tions were proposed for other 
surgical specialties. However 
there are no surgical simula-
tors for thoracic surgery on 
the market. 

Despite the widespread 
clinical acceptance of surgical 
robotics into several specialties 
since its introduction in 2000, 
only in 2010 the first virtual 
reality simulators for surgi-
cal robotics did appear. Sim-
ulators based on virtual real-
ity may help novice surgeons 
to get more confidence with 
surgical robotics, thus short-
ening the learning curve. The 
da Vinci Skills Simulator by In-
tuitive Surgical (Sunnyvale, 
United States) is useful to fa-
miliarize with the maneuvera-
bility of the masters’ interface, 
camera and clutching control 
of the da Vinci robot, as con-

firmed by our experience in 
more than 100 participants. 

The simulator of the future 
will be based on three key 
aspects: the surgical robot, 
the patient specific anatomy, 
and the surgical procedures. 
We present a novel simula-
tor based on patient specific 
anatomy to help thoracic sur-
geons to find an appropriate 
placement of robotic arms, 
a crucial task in the pre-op-
erative phase because of the 
constraints imposed by the 
thoracic cage. In fact in cardi-
othoracic robotic surgery the 
correct trocar positioning is 
mandatory to avoid collisions 
of instrument-arms.

We present a virtual real-
ity simulator in which the pa-
tient specific anatomy is re-
constructed starting from 

radiological datasets of CT 
(Computed Tomography) im-
ages, then processed by our 
custom segmentation pipeline. 
The raw anatomy is optimized 
using commercial software 
for 3D modeling. The simula-
tor, developed with an open-
source programming library 
for graphics and haptic appli-
cations, integrates the patient 
specific anatomy and surgical 
robotic arms. A couple of hap-
tic interfaces provides control 
of the arms. Thus, the user can 
experience also force feedback, 
currently unavailable with both 
the da Vinci robot and the da 
Vinci Skills Simulator. 

A preliminary version of the 
simulator was tested by five 
surgeons. Port placement fea-
ture was rated 3.6 out of 5, 
while the simulator usabil-
ity (how intuitive it was per-
ceived) 3.8 out of 5.

The developed simulator 
can be used to simulate the 
placement of trocars for min-
imally invasive surgical pro-
cedures. It can be useful in 
thoracic surgery for the cor-
rect positioning of the trocars, 
which is crucial to avoid col-
lisions of robotic arms. Addi-
tionally it can be adapted to 
any present (da Vinci) or fu-
ture surgical robot.  

Patient-specific surgical 
simulator for the positioning 
of surgical instruments for 
robotic thoracic surgery

Andrea Moglia

Andrew S Wechsler  Department of Cardiothoracic Surgery. Drexel 

University College of Medicine, Philadelphia, USA

Patients with systolic heart failure are generally man-
aged with conventional therapy that includes diuret-

ics, beta blockers and angiotensin inhibitors. There is a 
subset of patients that experience heart failure following 
acute antero-septal myocardial infarction in association 
with dilated (remodeled) left ventricles and akinetic or 
dyskinetic scar. When end systolic volume index (ESVI) ex-
ceeds 60ml/m2, survival is reduced despite medical ther-
apy. In spite of flawed STICH conclusions to the contrary, 
surgical options continue to be employed to restore such 
hearts to more normal size, improve functional class and 
enhance longevity.

Percutaneous coronary intervention (PCI) to open 
acutely occluded arteries, particularly the left anterior 
descending, has greatly reduced the morbidity associat-
ed with anterior myocardial infarction by preserving my-
ocardial tissue. However, an important number of pa-
tients undergo remodeling despite intervention. This 
likely reflects delay in intervention relative to the onset 
of ischemia, occasional inability to open the infarct relat-
ed vessel, microcirculatory embolization and low reflow 
phenomena. According to a study by Savoye et al, “… 
recent improvements in AMI management do not abol-
ish LV remodeling, which remains a relatively frequent 
event after an initial anterior wall AMI”1. Another study 
showed a 30% occurrence rate of remodeling despite 
early PCI.2 These patients had a worse prognosis than 
those who did not remodel. In many instances, emphasis 
is placed on the reduced ejection fraction which leads to 
defibrillator implantation and/or resynchronization thera-
py without addressing potentially correctable pathologic 
left ventricular morphology.

The Dor operation has proven highly successful for 
the management of appropriate patients but the proce-
dure is highly invasive by its nature and involves cardiop-
ulmonary bypass, a left ventriculotomy, patch placement 
(which is also akinetic) and frequently a period of ischem-
ic arrest.3 Cardiologists have reluctance to refer patients 
for this procedure until late in their clinical state and ear-
ly intervention is uncommon despite the functional limi-
tations of patients and their natural history to experience 

progressive dilatation. 
We have addressed this problem by developing a 

method for ventricular volume reduction and reshap-
ing designed to be performed without cardiopulmo-
nary bypass and on beating hearts. No ventriculotomy 
is performed and scarred myocardium is excluded from 
the left ventricular chamber, including the involved ven-
tricular septum. In our first 22 patients followed for six 
months, using a technique demonstrated by video at this 
year’s Tech-Con, ESVI was reduced 35% and end diasto-
lic volume index reduced 30%. Moreover, patients expe-
rienced significantly improved functional class, quality of 
life and six minute walk.

The operation is performed by transmyocardial place-
ment of “anchors” across the affected left ventricle and 

interventricular septum such that tightening of the an-
chors pulls the left ventricular free wall against the left 
side of the interventricular septum. (See figure below 
courtesy of BioVentrix, Inc., San Ramon, CA.) 

This procedure provides effective ventricular restora-
tion in a less invasive manner and should result in broad-
er referrals of patients from cardiologists given its re-
duced risks and efficacy.
References:

1. Savoye et al. Left Ventricular Remodeling after Anterior Wall Acute Myocardial Infarction in Modern Clini-
cal Practice, Amercian Journal of Cardiology 2006; 98:1144 –1149
2. Bolognese et al. Left Ventricular Remodeling After Primary Coronary Angioplasty: Patterns of Left Ven-
tricular Dilation and Long-Term Prognostic Implications. Circulation 2002, 106:2351-2357.
3. Dor V. Left Ventricular Reconstruction: The Aim and the Reality After Twenty Years. J. Thorac Cardiovasc 
Surg: 2004; 117-120.

Reviving the role of SVR in the era of STICH and early PCI
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Niels Nijhof, Pascal Cathier, Maikel Hendriks, Cherif 

Sahyoun, Prithi Ravindar, Lynette Ward, Onno 

Wink  Philips Healthcare

T
reatment of structural heart disease (SHD) 
represents a growing opportunity for cardiac 
surgeons and interventional cardiologists. 
With increasing device availability, an ex-

panding number of structural heart diseases are pro-

jected to be treated percutaneously. However, cathe-
ter based treatment of SHD procedures like complex 
ASD closure, TAVR, mitral valve clipping, left atrial ap-
pendage (LAA) closure, and paravalvular leak clo-
sure remain challenging to perform. Long procedures 
times and steep learning curves are frequently men-
tioned as barriers for entrance.

Proper image guidance is crucial to enable less in-
vasive approaches. Several imaging technologies are 

presently available to guide the surgeon and the in-
terventionalist. In addition to live X-ray guidance, TEE 
and particularly live 3D TEE are rapidly becoming the 
imaging modality of choice for many of these proce-
dures because it provides critical insights into soft tis-
sue anatomy.

To adequately visualize and appreciate the relation-
ships between the various imaging modalities remains 
a tremendous challenge. Therefore, the interaction be-
tween the surgeon or interventional cardiologist and 
the echocardiographer is a crucial factor in attain-
ing procedural success. EchoNavigator is an innova-
tive technology from Philips that combines live (3D) 
TEE with live X-ray in an intuitive way. This new imag-
ing technology aims to help improving the communi-
cation between echocardiographer and the surgeon 
and/or interventionalist, increase confidence and an-
atomical awareness, assist in guidance, and increase 
procedural efficiency.

Figure 1 illustrates a typical screenshot of the new 
integrated X-ray and Echo solution during a mi-
tral valve clipping procedure. The EchoNavigator en-
gine automatically detects the orientation and posi-
tion of the Echo volume and relates the information 
to the X-ray image. This technology enables the in-
tegration and alignment of the X-ray image (lower 
panel right) with the 3D-Echo (lower panel left) allow-
ing for an easier orientation while also supporting ad-
ditional multiple real-time views: the echo view as re-
constructed by the echocardiographer (upper panel 
right) and a free 3D image that can be manipulated 
by the surgeon and/or interventionalist from the ta-
ble site (upper panel left). The C-arm view on the 3D-
Echo volume follows movements of the X-ray gantry 
in real time.

Annotations can be defined to mark soft tissue 
anatomy in 3D-Echo and are registered to and super-
imposed on the live X-ray image. The markers provide 
context to the X-ray image and can be used to sup-
port catheter guidance.

By bringing live X-ray and live 3D-Echo together in 
this new EchoNavigator modality, a novel image guid-
ance method is created that aims to help to overcome 
some of the obstacles for new catheter based SHD 
procedures.
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Integrating 3D echo into the Hybrid OR for SHD 
interventions with Philips EchoNavigator

Figure 1 Philips EchoNavigator integrated imaging modality Figure 2 EchoNavigator R&D team
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Beat H. Walpoth  Geneva University Hospital, 

Faculty of Medicine, Geneva, Switzerland

N
owadays 
most CA-
BGs and 
periph-

eral revascularisation 
procedures are car-
ried out on an ur-
gent basis and there-
fore especially when 
autologous graft ma-
terials are diseased or 
have been used in previous surgeries, shelf-
ready, alternative graft material is required. 
Despite intense research over many dec-
ades, no suitable clinical, shelf-ready, small 
calibre, synthetic graft is available. 

We developed small diameter vascu-
lar grafts made of slow degradable poly(e-
caprolactone) nanofibers obtained by elec-
trospinning (Figure 1). The process was 
optimized by a factorial design approach 
that led to reproducible grafts with inner 
diameters of 2mm and 4mm, respectively. 
Fibre sizes, graft morphology, and the re-
sulting tensile stress and tensile strain val-
ues were studied as a function of various 
parameters in order to obtain optimal vas-
cular grafts for implantation after gamma 
sterilization. The influence of polymer con-
centration, solvent, needle-collector dis-
tance, applied voltage, flow rate, and spin-
ning time has been studied. Consequently, 
an optimized vascular graft was implanted 
as an abdominal aortic or carotid substi-
tute in more than 100 animals (rats and 

pigs) for periods up to two years (Figure 1). 
Our new synthetic, biodegradable small-
calibre, nano-fibre electro-spun polycapro-
lactone graft shows no aneurysms, better 
patency, compliance and biocompatibil-
ity with faster endothelialisation, less inti-
mal hyperplasia and calcification compared 
to the clinically used ePTFE graft after long-
term implantation in the rat aorta (Figure 
2). Despite degradation, our graft main-
tains good mechanical characteristics, 
growth potential, and tissue regeneration 
with specific cells, adequate angiogenesis 
and extra-cellular matrix formation (Fig-
ure 1-right panel: Morphological analysis 

of PLC grafts. (A) SEM image of the lumen 
of the PCL graft after explantation show-
ing complete endothelialization. (B) Longi-
tudinal section of the graft wall showing 
homogenous cellular infiltration giant cells 
on the periphery (arrows; HE staining, 100x 
magnification). (C) Immunohistochemistry 
anti CD31 labeling endothelial cells on the 
luminal side (200x magnification). (D) Elas-
tin deposition in the neo-intimal layers is 
revealed in blue and collagen deposition is 
revealed in green by a Miller-Masson stain-
ing (200x magnification).

Thus, such a novel in situ tissue-engi-
neered graft, using the body as bio-reactor, 

may become a better, cheaper and clinically 
widely applicable method for future cardio-
vascular applications.

In contrast, other tissue engineering 
methods have been used for the develop-
ment of better vascular grafts such as cell 
sheet techniques or in vitro cell seeding 
with the possibility of using different autol-
ogous patient-derived or stem cells which 
are aimed at reconstituting the three basic 
layers of a vessel. The disadvantages of this 
method are the time, manpower and cost 
required to mature such a vascular graft 
in a bio-reactor. This approach has been 
shown to be scientifically successful. How-
ever, so far neither large-scale applications 
nor shelf-readiness are available.

Our graft could therefore cover this clin-

ical need with the advantages of easy 
manufacturing in all shapes and sizes, 
sterilisation, storage and especially at an af-
fordable price which would enable also pa-
tients in developing countries to profit from 
such revascularisation procedures. Addi-
tionally, the growing potential of our graft 
is given due to the fact that it degrades 
over time and the patient’s own tissue re-
generates a ‘neo-vessel’ in the appropriate 
size.  Thus, such a novel in situ tissue engi-
neered graft could become a future option 
for clinical applications such as coronary ar-
tery or peripheral bypass grafting.
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Promising surgical options for cabg with a 
new shelf-ready, synthetic, biodegradable, 
small-calibre vascular graft
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T
he board of Euromacs is proud to an-
nounce that its 100th member has 
been registered. Moreover, we are glad 
a that, coincidentally, our 100th mem-

ber is Pieter Kappetein, and we cordially wel-
come him in our association. During the last 
year, Pieter Kappetein, on behalf of the board 
of the EACTS, has taken the initiative to try 
to harmonize the modus operandi of the dif-
ferent registries in Europe. Most governors 
of these registries are EACTS members them-
selves. Thus, one important point in the ex-
change of thoughts, between the registries and 
the EACTS, has been the necessity to open up 
the boards of the different registries for other 

EACTS members, and to create greater trans-
parency. Pieter Kappetein has been instrumen-
tal in promoting a closer relation between Eu-
romacs and the EACTS. It is foreseen that 
during our Annual Meetings in Barcelona, an 
important step will be set into the direction of 
close and intense cooperation of Euromacs and 

the EACTS. As there is an enormous overlap 
between the aims of organisations, specifically 
when promoting scientific research, it is only 
natural that our associations should amalgate. 
The board of Euromacs looks forward to a fruit-
ful cooperation with Pieter Kappetein.

Euromacs welcomes its 100th member

M Yuksel  Course Director, Istanbul; 

EACTS House, Windsor, UK

Chest Wall Interest Group (CWIG) is a group be-
longing to the EACTS Thoracic Domain. It was 
founded during The Second International Nuss 

Procedure Workshop held in Istanbul in June 2009.
We have set out to establish a channel of communi-

cation across different continents with a view to allow 
the exchange of knowledge among those experienced 
practitioners who are studying, developing and inno-
vating methods to treat chest wall diseases. In June 
2010, we got together again in Izmir, for The Third In-
ternational Workshop on the Minimally Invasive Repair 
of Pectus Deformities under the custody of EACTS. 
The Workshop was a great success and we had the 
chance to discuss the future projections of the CWIG.

Our next important meeting in the calendar was 
The Fourth International Chest Wall Interest Group 
Workshop on Chest Wall Diseases which was held in 
Istanbul on June 22 – 23, 2012, under the custody 
of EACTS, with the participation of 35 invited faculty 
from around the world.

Now we want to reach a broader spectrum of res-
idents, specialists and academicians, thus we are or-
ganizing a workshop on “Chest Wall Diseases” in 
Windsor, UK, at EACTS House, 28-30 November 2012.

The main subjects are Congenital Chest Wall De-
formities, Chest Wall Resection and Reconstruction, 
Thoracic Outlet Syndrome and Sternal Dehiscence.

The Learning Objectives are; Learning the indica-
tions, techniques and follow up of minimally inva-
sive and open surgery in pectus deformities; Learning 
the alternative treatments –surgical and nonsurgcal- 

for pectus deformities; Learning chest wall resection 
and reconstruction techniques in chest wall diseases; 
Learning the surgical techniques in thoracic outlet syn-
drome and Learning the treatment options –surgical 
and nonsurgical- in sternal dehiscence.

The Target Audience is; Thoracic Surgery Residents, 
Specialists and the Academicians working in the field 
of Thoracic Surgery.

We very much look forward to welcoming you to 
Windsor.

To register for this course please visit: 
www.eacts.org/academy/specialist-courses/ 
chest-wall-diseases.aspx

Regards,
Professor Mustafa Yuksel

State of the Art and Future 
Perspectives 
12–17 November 2012 – 2 days of wetlabs

EACTS House, Windsor, UK
Course Directors: G Gerosa, Padua; M Morshuis, 
Bad Oeynhausen
The course will be organised in 10 modules:
1	 Epidemiology/Pathology; 
2	 Diagnostic/Imaging; 
3 and 4 

Optimal Medical Therapy/IC ; Resynchronization; 
5	 Cardiac Surgery (Indications, Techniques,  

Results); 
6	 Heart Transplant (Indications, Techniques, Results) 
7	 VADs/TAH (Indications, Techniques, Results); 
8	 HTx/VADs in Paediatric Population; 
9	 Stem Cells Regenerative Medicine; 
10	Wet Labs/Live in a Box/Group Projects
Course Objectives:
To update knowledge of theoretical and technical is-
sues of surgery for heart failure.

Leadership and Management 
Development for Cardiovascular and 
Thoracic Surgeons
20– 23 November 2012 
EACTS House, Windsor, UK
Course Directors – J L Pomar, Barcelona

The Leadership and Management Development 
Course is an intensive five-day programme in two 
parts with a three day initial training session fol-

lowed by a further two days of training scheduled 
six months later. The course will utilise a mix of pre 
and post programme activities and each delegate 
will be tasked with exploring leadership best prac-
tise during the break between the two parts of the 
programme.
Course Objectives:
Improve, enhance and maximise your leadership at-
tributes

Thoracic Surgery Part II
3rd – 7th December 2012 
EACTS House, Windsor, UK
Course Directors – P Rajesh, Birmingham
n	The course programme includes: 
n	Tracheal Surgery
n	Tracheobronchial injuries
n	Tracheal-main bronchus obstruction;
n	Esophagus Cancer – Staging, preoperative;
n	Oesophageal cancer;
n	Thoracoscopic technique;
n	Mesothelioma treatments;
n	Metastatic disease;
n	Chest wall reconstruction;
n	Case presentations.

Course Objectives:
To gain more insight and up-to-date knowledge on 
different aspects of thoracic surgery related to tra-
cheal, pleural, mediastinal and oesophageal dis-
ease.
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