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D
uring	the	last	decade	thoracic	en-
dovascular	repair	(TEVAR)	expe-
rienced	a	dramatic	expansion	
for	different	indications	and	was	

adopted	by	many	specialties	including	car-
diologists,	cardiovascular	surgeons,	radi-
ologists	and	vascular	surgeons.	This	fact	
prompted	a	requirement	to	systematically	
consider	the	indications,	appropriateness,	
limitations	and	delivery	of	this	treatment	
modality.	For	this	purpose	an	evenly	distrib-
uted	group	of	cardiologists	and	cardiovascu-
lar	surgeons	as	well	as	interventional	radiol-
ogists,	who	are	experts	in	the	field	of	open	
surgical	and	endovascular	treatment	of	tho-
racic	aortic	disease	was	constituted	in	order	
to	create	a	code	of	best	practice	for	TEVAR	
therapy.	In	the	following	I	would	like	to	fo-
cus	on	some	important	messages	out	of	the	
Position	Statement	Paper:

Preoperative issues
Patient	selection	should	be	performed	by	a	
multidisciplinary	approach,	ideally	in	an	aor-

tic	centre.	The	involvement	of	different	spe-
cialties	allows	combining	the	best	expertise	
in	medical,	interventional	and	surgical	ther-
apy	for	tailoring	an	optimal	treatment	strat-
egy	for	the	individual	patient.	High-quality	
imaging	and	appropriate	facilities	for	open	
surgery	are	of	utmost	importance,	while	CT	
angiography	is	the	method	of	choice	for	di-
agnosis	and	planning	of	the	procedure.	MRI	
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T
he	Ger-
man	Aortic	
Valve	Regis-
try	(GARY)	

was	inaugurated	by	
the	German	Socie-
ties	of	Cardiology	
and	Thoracic	and	
Cardiovascular	Sur-
gery	because	of	a	re-
markable	growing	
numbers	of	TAVI	over	the	past	few	years.	It	
was	started	in	July	2010	and	is	the	only	reg-
istry	so	far	to	include	both	transcatheter	aor-
tic	valve	implantation	(TAVI)	and	conventional	
aortic	valve	replacements	and	repair.	The	reg-
ister	is	supported	by	the	German	Heart	Foun-
dation	and	receives	unrestricted	grants	from	
the	heart	valve	manufacturing	industry.

Participation	in	the	registry	is	voluntary,	
with	92	German	centres	(from	a	possible	

99)	actively	taking	part	at	present.	The	regis-
try	is	planned	to	include	patients	until	2015	
and	gather	a	one,	three	and	five-year	follow	
up.	It	is	expected	that	a	total	of	more	than	
80,000	patients	will	eventually	be	enrolled.

Inclusion	of	the	patients	is	done	preoper-
atively	by	written	informed	consent.	A	com-
prehensive	case	report	form	including	pa-
tient	details,	information	on	decision	making	
and	actual	treatment	as	well	as	detailed	data	
on	the	postoperative	course	is	provided	by	
the	treating	institution	and	is	submitted	to	
an	independent	research	institute	for	patient	
safety	and	quality.	Follow-up	will	be	per-
formed	at	one,	three	and	five	years	after	ini-
tial	treatment	which	is	done	by	standardized	
telephone	interviews	with	every	patient.

By	July	2012	more	than	26,000	patients	
were	included	of	whom	23%	were	TAVI	pa-
tients.	Current	data	from	the	run	in	phase	
include	15,252	patients	treated	in	2011	
from	53	centres	

The	first	results	show	that	the	participat-
ing	centers	in	general	abided	by	the	current	
guidelines	for	patient	selection.	85%	of	all	
TAVI	patients	were	older	than	75	years	and	
had	a	higher	calculated	perioperative	risk	of	
mortality.	The	mean	age	of	patients	who	re-
ceived	isolated	elective	and	urgent	conven-
tional	aortic	valve	replacement	was	68.3	
(±11.3)	years,	with	a	logistic	EuroSCORE	
(log.	ES)	of	8.8%	(±9.7%).	
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T
hey	won	the	award	for	demonstrat-
ing	in	experimental	and	clinical	stud-
ies,	that	measures	from	accelerome-
ters	can	be	used	to	assess	global	and	

regional	left	ventricular	function	accurately,	
even	during	regional	myocardial	ischemia	in-
duced	by	coronary	artery	occlusion.

“Our	invention	has	important	implications	
in	diagnosing	and	monitoring	of	cardiac	sur-
gery	patients,”	said	Halvorsen.	“We	envision	
permanent	wireless	accelerometers	may	be	
implanted	during	surgery,	which	after	hospi-
tal	discharge	can	give	continuous	clinical	in-
formation	–	heart	rate,	arrhythmias,	ventricu-

lar	performance	and	occurrence	of	ischemic	
events	–	during	daily	activities.”

They	believe	that	the	information	obtained	
from	cardiac	accelerometers	could	be	used	to	
predict	and	avoid	adverse	clinical	outcomes	
earlier	than	changes	in	clinical	parameters	
would	otherwise	indicate.	This	latest	inno-
vation	is	a	combined	temporary	pacemaker	
lead	and	a	miniaturized	3-axes	accelerome-
ter,	which	is	attached	to	epicardium	like	ordi-
nary	temporary	pacemaker	leads	during	sur-
gery	and	withdrawn	postoperatively,	when	
there	is	no	need	for	further	monitoring	of	
the	patient.	Signals	from	the	sensor	are	proc-

essed	and	displayed	in	real	time	on	an	exter-
nal	monitor	and	give	an	alarm	when	devia-
tions	from	normal	activity	are	detected.

Studies	have	revealed	that	the	accelerome-
ter	measures	provided	similar	information	as	
echocardiography	and	can	be	used	as	mark-

ers	of	myocardial	contractility	by	correlating	to	
LVSW	(R=0.81),	LV	ejection	fraction	(R=0.80)	
and	LV	dP/dt	(R=0.73).	The	method	enables	
differentiating	ischemia	from	global	changes	
in	contractility	with	excellent	sensitivity	(94%)	
and	specificity	(92%).	The	technique	also	al-
lowed	much	earlier	diagnosis	of	myocardial	
ischemia	than	ECG	and	hemodynamic	moni-
toring,	and	thus	has	an	advantage	compared	
with	other	emerging	device	technologies.	

“This	offers	promise	for	better	and	earlier	
diagnosis	and	treatment,”	said	Fosse.	“Our	
findings	are	also	highly	relevant	for	the	in-
creasing	number	of	patients	treated	for	car-
diac	arrhythmias	and	heart	failure	with	ICD	
and	biventricular	pacemakers.	Treatment	
with	such	devices	has	recently	shown	to	re-
duce	mortality	by	50%	in	severe	heart	fail-
ure	patients.”

Erik Fosse (left) and Per Steinar Halvorsen
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EACTS Daily News is pleased to announce the 2012 EACTS Techno 
College Innovation Award has been awarded to Per Steiner Halvorsen 
and Erik Fosse from Oslo University Hospital, Oslo, Norway.
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In	recent	years,	the	economic	impact	of	healthcare	
has	assumed	increasing	importance	in	care	patterns.	
These	pressures	have	been	particularly	acute	in	the	

area	of	cardiovascular	disease	–	driven	both	by	the	ra-
pidity	of	technological	advances	in	our	field	but	also	
by	the	large	number	of	patients	who	are	potential	can-
didates	for	these	therapies.	As	a	result,	it	is	important	
for	clinicians	to	understand	the	methods	that	underly	
these	studies	and	their	implications.	Otherwise,	it	is	
likely	that	healthcare	delivery	will	increasingly	be	deter-
mined	by	administrators	who	are	unaware	of	the	value	
of	these	major	advances	or	nuances	in	their	delivery.

The	primary	method	used	to	understand	“value”	in	
healthcare	is	known	as	cost-effectiveness	analysis.	This	
is	a	formal	technique	for	comparing	the	cost	of	a	ther-
apy	with	its	expected	benefits	for	a	population	of	pa-
tients.	One	of	the	most	important	principles	of	this	ap-
proach	is	that	treatments	need	not	be	cost-saving	in	
order	to	be	cost-effective.	Rather,	treatments	may	still	
be	considered	cost-effective	if	the	benefit	they	provide	
is	worth	the	cost.	Typically,	cost-effectiveness	is	evalu-
ated	in	terms	of	an	incremental	cost-effectiveness	ra-
tio,	which	represents	the	ratio	of	the	cost	of	a	treat-
ment	to	its	benefit	–	generally	assessed	in	terms	of	
life-years	or	quality-adjusted	life	years	(QALY)	gained.	
In	many	Western	societies,	treatments	with	cost-ef-
fectiveness	ratios	<$50,000	(or	EUR30,000)	per	QALY	
gained	are	considered	to	represent	good	value	for	
money.	However,	the	specific	threshold	may	vary	ac-
cording	to	a	number	of	characteristics	–	most	notably,	
the	overall	healthcare	budget.	

In	my	lecture,	I	will	be	discussing	some	recent	stud-
ies	that	we	have	performed	to	evaluate	the	cost-effec-
tiveness	of	a	new	treatment	for	patients	with	severe	
aortic	stenosis	–	transcatheter	aortic	valve	implanta-
tion	(TAVI).	The	information	that	I	will	be	presenting	is	
based	on	our	in-depth	economic	analyses	of	the	PART-
NER	trial	–	the	pivotal	randomized	trial	that	has	led	to	
the	approval	of	TAVI	in	the	United	States.	The	PART-
NER	trial	involved	three	main	cohorts:
1.	Cohort	B	–	patients	with	truly	‘inoperable’	AS,	who	

were	randomized	to	TAVI	vs.	continued	medical	
therapy

2.	Cohort	A,	Transfemoral	–	patients	with	severe	AS	
at	high	risk	for	mortality	with	surgical	AVR	(but	still	
operable)	and	who	were	amenable	to	a	transfemo-
ral	approach	to	TAVI,	who	were	randomized	to	TAVI	
via	the	transfemoral	approach	vs.	surgical	AVR

3.	Cohort	A,	Transapical	–	patients	with	severe	AS	at	
high	risk	for	mortality	with	surgical	AVR	(but	still	
operable)	and	who	were	NOT	amenable	to	a	trans-
femoral	approach	to	TAVI,	who	were	randomized	to	
TAVI	via	the	transapical	approach	vs.	surgical	AVR

For	the	Cohort	B	(inoperable	cohort),	our	economic	
analysis	found	that	TAVR	was	substantially	more	costly	
than	medical	therapy	both	over	the	first	year	and	over	
the	patient’s	lifetime.	However,	TAVI	was	also	associ-
ated	with	a	substantial	improvement	in	both	survival	
and	quality	of	life	for	these	patients	with	a	gain	in	life	
expectancy	of	approximately	two	years.	Thus,	when	
we	compare	the	lifetime	cost	with	the	benefit	in	this	
population,	it	appears	that	TAVI	represents	a	“reason-
able”	value	for	the	cost.	Specifically,	TAVI	was	asso-
ciated	with	an	incremental	cost-effectiveness	ratio	of	
~$50,000	per	year	of	life	gained	–	comparable	to	the	
cost-effectiveness	of	many	other	treatments	that	are	
commonly	performed	in	the	US	and	other	health	care	
systems.	Moreover,	in	order	for	TAVR	to	provide	rea-
sonable	value	for	this	inoperable	cohort,	our	analysis	
suggests	that	patients	must	have	a	life	expectancy	of	
at	least	three	years	after	TAVI	–	an	important	bench-
mark	for	the	technology.	

For	patients	in	Cohort	A,	the	results	of	our	analy-
sis	were	different	–	mainly	because	the	comparison	
strategy	is	surgical	AVR	for	such	patients,	and	to	date	
we	have	no	evidence	that	TAVI	improves	survival	com-
pared	with	surgical	AVR.	For	patients	who	were	eligi-
ble	for	a	transfemoral	procedure,	we	found	that	one-
year	costs	were	slightly	less	than	with	surgical	AVR	
(difference	of	~$2000)	and	quality	of	life	was	im-
proved	in	the	short	term	due	to	the	more	rapid	recov-
ery	after	transfemoral	TAVI	vs.	surgery.	The	cost	re-
ductions	seen	with	TAVI	in	these	patients	were	due	
to	a	marked	reduction	in	hospital	length	of	stay	com-
pared	with	surgical	AVR.	These	findings	suggest	that	
TAVR	may	be	preferred	over	AVR	in	appropriately	se-
lected	high-risk	patients	–	at	least	when	it	can	be	per-
formed	transfemorally.	On	the	other	hand,	for	pa-
tients	who	were	treated	via	the	transapical	route,	the	
results	of	our	economic	analysis	were	not	so	favo-

rable.	For	these	patients,	TAVR	only	slightly	reduced	
length	of	stay	compared	with	surgery	and	there	was	
no	difference	in	quality	of	life	or	survival	at	any	time-
point.	These	results	would	seem	to	suggest	that	sur-
gical	AVR	is	actually	preferred	over	transapical	TAVI	at	
the	present	time.	However,	it	is	important	to	point	out	
that	these	results	are	based	on	the	very	earliest	case	
experience	with	TA-TAVI	in	the	US	as	most	of	the	sites	
had	done	fewer	than	five	TA	procedures	prior	to	par-
ticipating	in	PARTNER.	Recent	data	suggest	that	with	
greater	experience,	the	results	of	TA-TAVI	have	im-
proved	substantially.	Whether	these	better	outcomes	
translate	into	a	more	cost-effective	procedure	is	cur-
rently	unknown	but	will	be	the	subject	of	future	inves-
tigation	within	the	PARTNER	trial.	

I	believe	that	these	examples	from	the	PARTNER	
trial	demonstrate	both	the	strengths	and	limitations	of	
cost-effectiveness	analysis.	This	technique	allows	us	to	
develop	rigorous,	quantitative	insights	into	the	value	
of	any	healthcare	technology.	Nonetheless,	the	results	
of	any	analysis	are	necessarily	dependent	on	the	qual-
ity	of	the	underlying	data.	Although	randomized	clin-
ical	trials	are	clearly	the	gold	standard	for	evaluating	
any	medical	treatment,	it	is	important	that	these	anal-
yses	be	adaptable	to	rapidly	evolving	technology	both	
to	reflect	the	most	up	to	date	results	and	also	so	as	
not	to	inhibit	technological	evolution	which	is	essen-
tial	to	the	future	of	healthcare.

Cost-effectiveness analysis: what is it 
and how can we use it to improve care?

David Cohen
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As	surgeons,	above	all,	our	Holy	
Grail	 is	 to	 manage	 our	 pa-

tients	with	the	minimum	of	side	ef-
fects	 and	 the	 maximum	 of	 perfec-
tion.	 Adopting	 TAVI,	 while	 initially	
an	emotional	struggle	for	surgeons,	
has	now	become	more	routine	and	
more	 widely	 adopted	 than	 would	
have	been	expected	in	a	short	dec-
ade.	 TAVI	 has	 had	 overwhelming	
early	 success	 and	 has	 even	 now	
been	included	in	the	recent	Valvular	
Heart	 Disease	 Guidelines	 published	
by	the	ESC/EACTS	Societies.1

That	 being	 said,	 as	 surgeons,	
we	 must	 maintain	 our	 vigilance	 in	
making	 and	 respecting	 appropriate	
choices	 and	 in	 preserving	 the	 sci-
ence	as	well	as	the	art	of	our	patient	
care.	As	a	big	fan	of	TAVI,	and	want-
ing	to	follow	and	support	its	contin-
ued	expansion,	 there	 are	 still	 areas	
which	must	be	explored	as	the	evi-
dence	rolls	in	and	the	indication	for	

TAVI	tends	to	be	expanding	to	low-
er	risk	patients.	 In	recent	 literature,	
the	occurrence	of	para-valvular	leak	
(PVL)	and	the	prevalence	of	conduc-
tion	 disturbance,	 sometimes	 lead-
ing	to	permanent	pacemakers	(PPM)	
are	 areas	 meriting	 further	 analysis	
and	 understanding.2,3,4	 Regarding	
the	occurrence	of	PVL,	rigorous	pre-
operative	valve	analysis	is	key	to	de-
termining	 the	 most	 suitable	 native	
valves	for	TAVI.	Some	valves	are	suit-
able	 and	 some	 are	 maybe	 not.	 An	
important	aspect	 to	consider	 is	 the	
amount	of	calcium	and	its	distribu-
tion	 in	 the	 aortic	 leaflets,	 annulus	
and	left	ventricular	outflow	tract	as	
well	as	the	assessment	of	the	annu-
lar	shape.	A	recent	article5	in	J	Car-
diovasc	 Electorphysiol	 reviews	 the	
incidence	 and	 potential	 predictors	
of	 permanent	 pacemaker	 require-
ments	 after	 TAVI.	 The	 article	 bases	
its	results	and	conclusions	on	32	re-
cently	 published,	 peer-reviewed	 ar-
ticles.	Of	 the	more	 than	5.258	pa-
tients	 reviewed,	 55	 %	 received	 an	

Edwards	SAPIEN	and	45	%	received	
a	 CoreValve.	 The	 overall	 incidence	
of	PPM	implantation	was	15%,	with	
approximately	 25.8	 %	 in	 the	 Cor-
eValve	 group	 and	 6.5%	 in	 the	 Ed-
wards	SAPIEN	group.	The	presence	
of	 RBBB	 before	 TAVI	 was	 a	 signifi-
cant	 predictor	 for	 development	 of	
complete	AV	block	and	subsequent	
PM	needed.	

Recently,	 the	 adverse	 effects	 of	
chronic	 right	 ventricular	 (RV)	 pac-
ing	 have	 been	 described	 including	
an	 increased	 risk	 of	 heart	 failure	
and	death,	due	to	induced	ventricu-
lar	dyssynchrony,	a	clinical	situation	
which	 is	 comparable	 to	 iatrogen-
ic	 left	bundle	branch	block	(LBBB).4	
Moreover,	the	new	onset	of	LBBB	is	
the	most	frequent	conduction	disor-
der	after	TAVI	and	recently	our	cent-
er	published	this	as	an	independent	
predictor	of	mortality.	Based	on	675	
patients,	56.7%	received	CoreValve	
and	43.3%	a	received	Edwards	SA-
PIEN.	 The	 incidence	 of	 LBBB	 after	
TAVI	was	valve-related:	51,4%	after	

CoreValve	 and	 12%	 after	 Edwards	
SAPIEN	implantation.4

These	 new	 findings	 should	 alert	
colleagues	 to	 be	 very	 rigorous	 in	
valve	screening	 to	diminish	PV	 leak.	
With	TAVI	entering	this	next	decade,	
manufacturers	are	further	innovating	
and	adapting	valves	to	address	these	
challenges,	 including	 designing	 ‘oc-
clusion	skirts’	to	help	further	reduce	
PVL.	Clearly,	we	don’t	want	to	throw	
the	TAVI	baby	out	with	the	bath	wa-
ter,	but	we	do	need	to	better	under-
stand	 contributing	 factors	 to	 com-
plications,	teach	how	to	avoid	them	
and	encourage	all	to	respect	the	re-
cently	 published	 ESC/EACTS	 guide-
lines	 regarding	 appropriate	 patient	
selection	and	risk	profiles.
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In	the	TAVI	group	the	patients	were	
on	average	significantly	older	(transfem-
oral	81.0	[±6.1]	years,	transapical	80.3	
[±6.1]	years	and	with	a	higher	opera-

tive	risk	–	log.	EuroSCORE	transfemo-
ral	25.9%	[±18.1%],	transapical	24.6%	
[±17.3%].	

The	reported	in-hospital	mortality	for	
elective	patients	was	2.1%	for	conven-
tional	surgery,	5.1%	for	the	transfemo-
ral	(TF)	and	7.7%	for	the	transapical	(TA)	

approach.	These	numbers	confirm	the	
good	results	of	recent	studies	and	reflect	
the	growing	experience	in	treatment	
and	perioperative	management	of	aortic	
valve	disease.	The	high	procedural	suc-
cess	of	more	than	97%	and	the	low	rate	
of	valve	related	reinterventions	of	less	

than	0.5%	are	also	indicators	of	the	lat-
est	improvements.	

Further	stratification	of	the	patients	
into	risk	groups	revealed	a	particular	
benefit	for	people	with	high	(log.	ES	>	
20%)	and	very	high	(log.	ES>30%)	risk	

Continued from page 1
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Session 1: Thoracic trauma 08:30-10:00  Room 113

Tamas F Molnar (with contribution from  

Szilard Rendeki)  Department of Surgery, 

Medical School, University of Pécs, Hungary

Thoracic	injury	care	in	Central	Eu-
rope	(Poland,	Czech	Republic,	Slo-
vakia,	Hungary,	Croatia,	Slove-

nia)	is	defined	by	the	exisiting	overall	
emergency(trauma)	medical	systems	of	
the	region.	They	are	copycats	of	their	
Western-European	counterparts.	Out-
come	data	(survivals,	costs)	of	health	
care	efficacy	in	these	countries	are	pro-
verbially	better	than	what	one	could	ex-
pect	by	GDP-based	calculations.	Simi-
larities	in	structures	allow	extrapolation	
of	Hungarian	model.	In	this	country	(10	
million	inhabitants/93,000km2)	chest	
trauma	care	is	conventionally	embed-
ded	into	trauma	surgical	departments,	
with	contributions	from	the	12	general	
thoracic	surgery	centers.	Cardiac	sur-
gery	is	a	different	entity	(six	centers)	Old	
style	allround	trauma	surgeons	are	to	
be	extinct	on	this	part	of	the	Continent,	
also.	Major	thoracic	trauma	(non-trans-
portable)	is	looked	after	by	locally	avail-
able	general	surgeons.	Thoracic	trauma	
comprises	10-15%	of	all	traumas	and	
30-60%	percent	of	polytrauma	are	in-
volving	the	upper	torso.	A	2012	review	
of	the	nationwide	practice	on	chest	
trauma	reveled,	that	one	out	of	five	to	
six	chest	drains	are	inserted	by	thoracic	
surgeons:	the	majority	is	performed	by	
trauma/emergency	specialists.	No	an-
atomical	resections	(lobectomy/pneu-
monectomy)	were	required	in	the	past	
five	years	with	the	exception	of	one	un-

dertrained	center	(three	pneumonecto-
mies).	The	thoracotomy/drainage	ratio	
is	less	than	1:5	nationwide	for	penetrat-
ing	injuries	with	the	exception	of	one	
center	(1:2).	With	regard	to	the	prehos-
pital	care,	‘stay	and	play’	policy	of	the	
ambulance	service	(stable	the	patient	
on	spot)	means	preference	for	on	site	
drainage	(at	least	in	protocols).	Air	am-
bulance	popularizes	emergency	thora-
costomy.	Triage	is	applied	up	to	three	
to	five	major	patients/center/same	time	
where	reverse-triage	is	to	be	imple-
mented	above	it.

Chest	wall	and	injured	lung	paren-
chyma	management	are	not	serious	tho-
racic	surgical	challenges.	The	decision	
making	trees	required	in	chest	trauma	
are	short	and	clear	cut.	The	main	is-
sues,	are	timing	of	intervention	and	tho-
racotomy/drainage	dichotomy.	Is	a	(car-
dio)thoracic	consultant	really	needed	
to	attend	the	chest	trauma	case	or	is	
it	a	maximalist’s	shopping	list?	Consid-

ering	the	limited	number	of	specialists	
(<40/10	million)	and	a	task	to	be	fulfilled	
an	available	round	the	clock	thoracic	
surgeon	is	overtrained	and	overused	for	
acute	chest	trauma	surgery.	With	a	hy-
pothetic	permanent	availability	of	tho-
racic	surgeons	a	one	or	two	open	thora-
cotomy	cases/surgeon/year	and	a	four	to	
ten	cases/center/year	are	expectable.	on-
able.	The	numbers	raise	the	question	of	
manpower	and	budget	abuse.	The	sole	
acute	situation	which	calls	for	surgeon	
immediately	is	uncontrollable	bleeding	
in	the	chest	cavity	as	arteficial	ventilation	
makes	physiological	pleural	pressure-dif-
ference	irrelevant.	Chest	wall	and	lung	
injuries	are	usually	secondary	to	more	
devastating	injuries.	Major	trauma	pro-
files	are	undergoing	a	significant	change	
of	face.	Thoracic	torso	affliction	of	ter-
ror	attacks	on	civilians	and	novel	explo-
sive	techniques	in	modern	assymetric	
warfare	are	to	be	coped	with.	Damage	
control	concept	entered	the	chest	cavity,	
also.	A	definitive	optimization	of	surgical	
agressivity	aims	at	the	restoration	and	
securing	of	vital	functions	instead	of	an	
immediate	and	complete	regaining	of	all	
functions	and	anatomical	coherence.	

Properly	trained	general	surgeon	
must	be	able	to	cope	with	penetrating	
thoracic	injuries	applying	damage	con-
trol	concept.	Consultant	level	defini-
tive	treatment	in	a	semielective	or	elec-
tive	fashion	in	general	thoracic	surgery	
means	reconstruction	(chest	wall)	and	
sequel	management.	A	thoracic	sur-
geon	led	postoperative	(complication)	
management	is	mandatory.

Civilian chest trauma Central Europe
Perfusion
Room 112

Moderators: G. J. Peek, Leicester; A. Wahba, 
Trondheim

10:30 Session 1: Extracorporeal life support

10:30	 Extracorporeal	membrance	oxygenation	and	
extracorporeal	support	registries:	
What’s	in	it	for	us?  G. Peek (Leicester)

10:50	 The	present	and	future	of	sudden	death	
and	brain	ischaemia:	Could	we	have	saved	
Michael	Jackson?  G. Trummer (Freiburg)

11:25	 The	role	of	the	perfusionist	in	resuscitation
  A. Philipp (Regensburg)

11:45 Session 2: Extracorporeal circulation

Moderators: F. Merkle, Berlin; A. Liebold, Ulm

11:45	 The	scientific	evidence	for	selective	cerebral	
perfusion	in	complex	aortic	surgery	
  F. Emrich (Leipzig)

12:05	 How	to	start	a	mini-bypass	programme:	
Tips	and	tricks  L. Harling (London)

12:25	 RFVIIa	in	cardiothoracic	surgery:	an	update
  M. Herbertson (Southampton)

12:45	 Lunch

13:45 Session 3: Cardiac assist

Moderators: G. Gerosa, Padua; C. Hamilton, Vogtareuth

13:45	 Treatment	of	end-stage	heart	failure	in	the	future:	
from	transplant	to	ventricular	assist	device?	
  A. Zuckermann (Vienna)

14:05	 Predictors	of	left	ventricular	assist	device-
induced	sustained	myocardial	recovery	
  M. Dandel (Berlin)

14:25	 Assist	in	acute	right	ventricular	failure:	right	
ventricular	assist	device	or	extracorporeal	
support?  G. Gerosa (Padua)

14:45	 Going	home:	hospital	discharge	on	ventricular	
assist	device  N. Wrightson (Newcastle upon Tyne)

15:05 Session 4: Case reports – worst case 
scenarios

Moderators: J. Horisberger, Lausanne;  
A. Wahba, Trondheim

15:05	 Challenging	perfusion	in	a	case	of	vein	graft	
dissection  C. Nielsen (Aalborg)

15:25	 Prolonged	cerebral	protection	in	a	case	
of	aortic	dissection  R. Mrkonjic (Zagreb)

16:25	 Adjourn

Thoracic Disease

10:30 Session 1: Thoracic trauma

Room 113 

Moderators: P. B. Rajesh, Birmingham;  
C. K. C. Choong, Melbourne

10:30	 Pre-hospital	care  R. Steyn (Birmingham)

10:50	 Civilian	trauma	Central	Europe  T. Molnar (Pecs)

11:10	 Road	traffic	accidents,	Greece
  K. Athanassiadi (Athens)

11:30	 Military	trauma  T. Graham (Birmingham)

13:30 Session 2: Oncology: complex cases

Moderators: P. G. Dartevelle, Le Plessis Robinson;  
E. A. Rendina, Rome; G. Friedel; D. Wood, Seattle

n	Illustrative cases will be presented by each speaker 
and discussed in an interactive way.

15:00 Session 3: Empyema difficult cases

Moderators: D. Subotic, Belgrade;  
C. K. C. Choong, Melbourne; P. B. Licht, Odense

n	Illustrative cases will be presented by each speaker 
and discussed in an interactive way.

16:30	 Session	ends

Congenital Heart Disease

10:30 Session 1: Truncus arteriosus

Room 111

Moderators: P. R. Vouhé, Paris; W. Brawn, Birmingham

10:30	 Morphology  A. Cook (London)

10:50	 Echo	diagnosis  M. Vogt (Munich)

11:10	 Surgical	repair  M. Hazekamp (Leiden)

11:30	 Management	of	the	truncal	valve
  C. Caldarone (Toronto)

11:50	 Reconstruction	of	the	right	ventricular	outflow	
tract	and	pulmonary	arteries  O. Raisky (Paris)

12:10	 Long-term	outcomes	and	reinterventions
  C. Schreiber (Munich)

12:30 	 Lunch

13:30 Session 2: Aortic valve repair in childhood

Moderators: R. Prêtre, Zürich; S. Qureshi, London

Continued from page 2

Continued on page 6

Sorin	 Group	 is	 pleased	 to	 cele-
brate	 30	 years	 of	 clinical	 use	 of	

its	Mitroflow	Aortic	Pericardial	Heart	
Valve	during	the	26th	EACTS	Annu-
al	Meeting.	The	first	 implant	of	 the	
Mitroflow	 Valve	 was	 performed	 in	
Spain	 in	 March	 1982	 by	 Professor	
Carlos	Duran	at	Hospital	Marques	de	
Valdecilla,	Santander.	Since	then,	the	
prosthesis	has	achieved	great	success	
as	one	of	the	most	widely	used	bio-
logical	 valves	 in	 the	 world.	 In	 2011	
Sorin	 Group	 received	 the	 CE	 Mark	
approval	 for	 the	 Mitroflow	 Aortic	
Pericardial	Heart	Valve	with	PRT.	The	
Phospholipid	 Reduction	 Treatment	
(PRT)	is	a	proprietary	advanced	tissue	
treatment	 intended	 to	 mitigate	 the	
potential	calcification	common	to	all	
the	bioprosthetic	valves.

“The	largest	clinical	data	and	the	
longest-term	 clinical	 results	 on	 bo-
vine	pericardial	valves	up	to	21	years	
ever	published	in	the	literature	are	at-
tributed	to	the	Sorin	Mitroflow	Aortic	
Pericardial	Heart	Valve,”	said	Charles	

Yankah,	 Professor	 of	 Surgery,	 Char-
ité	Medical	University	Berlin,	Consult-
ant,	German	Heart	Institute,	Berlin.	

“The	 improved	 processing	 tech-
nique	with	a	 stable	 cross-linkage	of	
the	pericardial	tissue	and	the	unique	
tri-leaflet	 low-profile	 design	 with	 a	
larger	orifice	area	and	an	unimped-
ed	 leaflet	 opening	 contribute	 to	 its	
excellent	 long-term	clinical	perform-
ance.	 The	 Mitroflow	 Aortic	 Peri-
cardial	 Heart	 Valve	 provides	 an	 un-
obstructed	 systemic	 systolic	 and	

diastolic	coronary	blood	flow	and	of-
fers	an	excellent	stable	hemodynam-
ic	 performance	 and	 tissue	 durabili-
ty.	The	design	has	resolved	the	issue	
of	 abrasion	and	 cusp	 tears	 and	has	
contributed	to	the	attainment	of	the	
longest-term	 clinical	 performance.”	
he	continued.

“The	 ease	 and	 versatility	 of	 im-
plantation,	 especially	 in	 small	 aor-
tic	roots,	without	the	need	for	aortic	
root	enlargement	procedures	in	older	
patients	and	the	physiological	prop-
erties	 of	 the	 Mitroflow	 Aortic	 Peri-
cardial	Heart	Valve	have	encouraged	
many	 surgeons	 to	 revisit	 the	 merits	
of	Sorin	bovine	pericardial	valves	for	
aortic	 valve	 replacement.	 The	 long-
term	 durability	 has	 been	 demon-
strated	by	the	age-stratified	freedom	
from	 reoperation	 due	 to	 structur-
al	 valve	deterioration	at	10,	15	and	
20	years.	 It	was	84%	and	62%	for	
patients	less	than	60	years	of	age	at	
10	and	15	years,	respectively,	a	limit-
ed	durability	which	is	 largely	due	to	

calcification.	In	patients	over	65	and	
70	years	it	was	72%	and	84%	at	20	
years,	respectively.

At	a	mean	age	of	73	years	(range:	
22-95	years),	freedom	from	valve-re-
lated	death	at	20	years	was	82.9%.	

In	conclusion,	the	Mitroflow	peri-
cardial	 aortic	 valve	 during	 the	 30	
years	of	clinical	use	has	continuous-
ly	proved	to	be	an	efficient	and	reli-
able	biological	heart	valve	prosthesis	
for	elderly	patients	and	for	younger	
patients	who	trade	for	a	second	op-
eration	 in	 their	 life	 time	 to	 enjoy	 a	
good	quality	of	life,”	concluded	Pro-
fessor	Yankah.

In	1982,	Mitroflow	was	the	result	
of	an	original	and	visionary	medical	
quest.	30	 years	 later,	Mitroflow	has	
proved	 it	 was	 not	 just	 another	 bio-
prosthetic	valve	but	an	ensemble	of	
technologically-engineered	 compo-
nents	designed	to	outperform	across	
a	whole	generation.	

For	 further	 information,	 please	
visit	us	at	the	Sorin	Group	booth	#85.

Mitroflow® Aortic Pericardial Heart Valve: 30 years 
of clinical use – outperforming across a generation

may	be	useful	during	follow-up,	be-
cause	radiation	is	avoided.

Indications and 
contraindications for TEVAR
In	thoracic	aortic	aneurysms	(TAA)	TE-
VAR	is	indicated,	when	the	maximum	
diameter	exceeds	5.5cm	or	if	rapid	ex-
pansion	occurs.	There	should	be	a	prox-
imal	and	distal	landing	zone	of	at	least	

2cm.	TEVAR	is	the	treatment	modal-
ity	of	choice	in	complicated	acute	

type	B	aortic	dissections	(TAD).	In	un-
complicated	type	B	dissections,	a	pri-
mary	conservative	approach	with	close	
surveillance	seems	to	be	justified.	The	
progressive/complicated	intramural	he-
matoma,	the	penetrating	atheroscle-
rotic	ulcer	as	well	as	the	traumatic	aor-
tic	injury	are	proper	indications	for	
TEVAR	therapy.	TEVAR	is	not	recom-

mended	in	patients	with	connective	tis-
sue	disorders	except	as	a	bridge	to	defi-
nite	surgical	therapy.

Endoleaks
Type	I	(proximal	or	distal	reperfusion	
of	the	aneurysmal	sac)	and	type	III	en-
doleaks	(endograft/endograft	discon-
nection	leaks)	are	regarded	as	treat-
ment	failures.	In	type	II	endoleaks	
(retrograde	perfusion	via	branch	ves-
sels)	a	primarily	conservative	manage-
ment	by	“wait	and	watch”	is	justified.

Specifics of TEVAR for TAA and 
for TAD
In	TAA	patients	the	diameter	of	the	en-
dograft	should	exceed	the	diameter	of	

the	landing	zone	by	at	least	10-15%,	
whereas	in	TAD	patients	the	stent	graft	
diameter	should	be	based	on	the	diam-
eter	of	the	aorta	proximal	to	the	dis-
sected	segment,	applying	no	oversizing.	
Ballooning	of	the	endograft	is	not	rec-
ommended.

Finally,	the	manuscript	deals	with	
procedure	related	complications	and	
comes	to	the	conclusion	that	TEVAR	is	
a	valid	treatment	option	for	elderly	pa-
tients	deemed	at	high	risk	for	open	
surgery,	but	also	for	fit	patients	with	
suitable	anatomies.	The	procedure	
should	be	ideally	performed	in	special-
ized	aortic	centres,	providing	the	full	
range	of	diagnostic	tools	and	treat-
ment	options.

Position paper on TEVAR from 
the EACTS and the ESC in 
collaboration with the EAPCI
Continued from page 1

when	treated	transfemorally	with	
mortality	rates	of	4.7%	and	7.7%,	
respectively.	

For	better	preoperative	risk	ad-
justment	the	new	AKL	was	intro-
duced	and	compared	extremely	well	
with	predicted	and	observed	out-
come	data.

In	congruence	with	former	obser-
vations	the	overall	number	of	cere-
brovascular	events	during	hospital	
stay	was	low	in	the	conventionally	
treated	group	(2.2%)	and	some-
what	higher	for	TAVI	patients	(TF:	
3.7%,	TA	3.5%).	The	rate	of	vascu-
lar	complications	was	reported	with	
11.9%	for	the	transfemoral,	2.5%	
for	the	transapical	and	1.0%	for	the	
conventional	group.	

The	number	of	new	pacemaker	
implants	was	23.7%	in	the	trans-
femoral	group	and	therefore	signifi-
cantly	higher	than	in	the	transapical	
(9.9%)	and	in	the	conventional	sur-
gical	group	(4.6%).	

Another	interesting	fact	is	the	
amount	of	residual	aortic	regurgi-
tation	which	was	also	reported	to	
be	different	with	the	transfemo-
ral	(grade	0:	37.3%,	grade	I	or	II:	
62.5%,	more	than	grade	II:	0.3%)	
and	the	transapical	implants	(grade	
0:	57.2%,	grade	I	or	II:	42.0%,	
more	than	grade	II:	0.6%).

From	the	GARY	registry	we	will	
depict	a	real	world	all-comers	pic-
ture	of	the	existing	practice	with	
a	special	focus	is	on	the	perform-
ance	and	durability	of	the	new	valve	
types,	and	on	long-term	outcome	
and	quality	of	life	in	patients	follow-
ing	invasive	aortic	valve	therapy.

Continued from page 2
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13:30	 Morphology  A. Cook (London)

13:40	 Aortic	valve	repair	in	Melbourne
  C. Brizard (Melbourne)

13:50	 Aortic	valve	repair	in	St	Augustin
  B. Asfour (Sankt Augustin)

14:10	 Intraoperative	evaluation	of	the	repaired	
aortic	valve  M. Vogt (Munich)

14:30	 Panel	discussion

15:30 Session 3: Minimally invasive repairs

Moderators: S. Sano, Okayama;  
B. Kreitmann, Marseille

15:30	 Illustrative	cases	will	be	presented	by	each	
speaker	and	discussed	in	an	interactive	way	
  B. Asfour, Sankt Augustin;  
  V. Vida, Padua; Z. Zhuang,Shanghai

16:00	 The	future	of	minimally	invasive	surgery
  M, Reddy (Standord)

16:20	 Panel	discussion
n	This course is supported with an unrestricted 

educational grant from St Jude Medical

Vascular

10:15 Session 1: 
Infections of the cardiovascular system

Room 114

Moderators: M. Czerny, Berne; J. R. Pepper, London

10:15	 Microbiology	and	guidelines	on	prophylaxis	in	
native	and	prosthetic	cardiovascular	infection	
  P. Tornos (Barcelona)

10:35	 Diagnostics	of	cardiovascular	infections
  L. Lonn (Copenhagen)

10:55	 Surgery	in	native	and	prosthetic	active	infective	
endocarditis  M. Jahangiri (London)

11:15	 Surgery	in	native	and	prosthetic	active	
infective	aortitis  T. Carrel (Berne)

11:35	 Collateral	damage	of	cardiovascular	infection:	
bronchus,	oesophagus	and	intestine	
  M. Grimm (Innsbruck)

12:00	 Lunch

13:00 Session 2: Controversies of open 
and endovascular approaches

Moderators: M. Grimm, Innsbruck;  
J. Bavaria, Philadelphia

13:00	 ESC-EACTS	Position	paper
  M. Grabenwöger (Vienna)

13:20	 Why	we	do	need	a	European	Registry	of	Aortic	
Disease  E. Weigang (Mainz)

13:40	 Experimental	and	clinical	pharmacology	in	aortic	
disease  K. Kallenbach (Heidelberg)

14:00	 Why	open	surgery	will	remain	the	mainstay	of	
thoracoabdominal	aortic	aneurysm	treatment	
  M. A. A. M. Schepens (Brugge)

14:20	 Why	thoracic	endovascular	aortic	repair	will	be	
the	future	treatment	of	thoracoabdominal	aortic	
aneurysm	treatment  M. Funovics (Vienna)

15:00 Session 3: Thoracic vascular trauma

Moderators: R. Haaverstad, Bergen; D. Pacini, Bologna

15:00	 Secondary	surgical	interventions	after	thoracic	
endovascular	aortic	repair  R. Haaverstad (Bergen)

15:20	 Patterns	and	locations	for	acute	traumatic	
vascular	injury  H. Jakob (Essen)

15:40	 Diagnostic	tools	in	predicting	acute	traumatic	
vascular	injury  V. Mosquera Rodriguez (A Coruña)

16:00	 Timing	and	type	of	treatment	in	acute	thoracic	
vascular	injury  R. Di Bartolomeo (Bologna)

16:20	 Adjourn

General Interest
Rooms 118/119

Basic Science

10:00 Session 1

Moderators: P. Dohmen, Leipzig; G. Gerosa, Padua

10:00	 Overview	of	tissue	engineering:	
what	do	we	need?  P. Dohmen (Berlin)

10:15	 Stem	cells  G. Steinhoff (Rostock)

10:30	 Pluripotent	stem	cells  G. Gerosa (Padua)

10:45	 Are	allografts	suitable	scaffolds	for	tissue	
engineering?  F. Smit (Bloemfontein)

11:00	 Synthetic	scaffolds	vs.	decellularized	scaffolds	
including	bioreactors  S. Cebotari (Hannover)

Continued from page 4

Continued on page 8

Michael J. Mack, MD 

The Heart Hospital, Baylor Plano, Plano TX

EVH	was	standard	of	care	in	the	United	States	
and	was	becoming	increasingly	utilized	in	oth-

er	 countries	 when	 the	 PREVENT	 IV	 endoscopic	
vein	 harvesting	 (EVH)	 subset	 analysis1	 was	 pub-
lished	in	2009.	These	results	received	a	great	deal	
of	attention	and	raised	safety	concerns	about	the	
procedure.	In	the	aftermath	of	the	publication	of	
this	 retrospective	 study,	 there	was	 a	 decrease	 in	
the	routine	use	of	EVH	in	some	established	cent-
ers	 and	 hesitation	 in	 incorporating	 the	 proce-
dure	in	some	newly-adopting	centers.	In	addition,	
some	recommendations	raised	the	concern	about	
a	need	for	patient	consent	about	the	potential	for	
worse	outcomes	with	EVH.

As	 a	 result,	 a	 number	 of	 authorities	 were	
prompted	 to	 re-examine	 EVH	 outcomes,	 includ-
ing	 the	 United	 States	 Food	 &	 Drug	 Administra-
tion	 (FDA).	 The	 recently	 reported	 FDA-mandated	
study	documented	that	EVH	did	not	increase	mor-
tality,	cardiac	events	or	need	for	repeat	revascular-
ization	at	3	years	 in	a	sample	size	approaching	a	
quarter	of	a	million	patients.2	Fifty	two	percent	of	
patients	 received	EVH.	After	propensity	 score	 ad-
justment	for	clinical	characteristics,	there	were	no	
significant	differences	between	 long-term	mortal-
ity	rates	(13.2%	vs.	13.4%)	and	the	composite	of	
death,	myocardial	infarction,	and	revascularization	

(19.5%	vs.	19.7%).	In	addition,	EVH	was	associat-
ed	with	lower	harvest	site	wound	complications	rel-
ative	to	open	vein-graft	harvesting	(3.0%	vs.	3.6%	
adjusted	HR,	0.83;	95%	CI,	0.77-0.89;	P	<	.001)	In-
vestigators	concluded	that	EVH	is,	in	fact,	safe	and	
not	associated	with	increased	mortality.	This	finding	
reinforces	 the	 results	of	4	additional	 studies	 (also	
conducted	in	response	to	PREVENT	IV)	that	docu-
ment	no	adverse	impact	of	EVH	on	survival	approx-
imately	2	to	4	years	following	revascularization.	3-6	
Further,	EVH	was	uniformly	associated	with	signif-
icantly	 lower	 rates	of	wound	complications/infec-
tions	compared	with	open	harvest.	2,3,5,6

Taken	together,	these	studies	provide	strong	re-
assurance	that	EVH	is	not	only	safe	but	also	pro-
vides	significant	patient	benefit.	In	order	to	contin-
ue	to	provide	patients	with	the	benefits	of	surgical	

revascularization,	surgeons	should	adopt	a	mind-
set	in	which	we	aim	to	improve	new	technology	
based	on	experience	and	 lessons	 learned,	 rather	
than	abandon	it	prematurely.	The	increased	focus	
on	EVH	has	reinforced	the	importance	of	proper	
technique,	procedural	best	practices	and	optimal	
training.	EVH	no	doubt	will	continue	to	evolve	and	
improve.	In	the	meantime,	currently	available	data	
should	 assure	 physicians	 to	 feel	 not	 only	 secure	
that	EVH	is	safe	but	also	feel	good	about	provid-
ing	this	important	advancement	to	their	patients.	
References:

1. Lopes RD et al. N Engl J Med. 2009 Jul 16;361(3):235-44.
2. Williams JB et al. JAMA. 2012 Aug 1;308(5):475-84.
3. Dacey LJ et al. Circulation. 2011 Jan 18;123(2):147-153. 
4. Grant SW et al. Heart. 2012 Jan;98(1):60-4. 
5. Ad N et al. J Cardiovasc Surg (Torino). 2011Oct;52(5):739-48.
6. Ouzounian M et al. Ann Thorac Surg. 2010;89(2):403-8. 

Endoscopic vein harvesting is safe and should be embraced by surgeons

Kalliopi Athanassiadi  Senior 

Consultant Thoracic Surgeon 

“EVANGELISMOS” General 

Hospital, Athens, Greece

T
he	current	generation	
has	far	greater	oppor-
tunities	for	motorized	
travel	than	their	fore-

fathers.	But	their	advantages	have	been	achieved	at	
a	large	cost	–	the	human	and	economic	costs.	Road	
safety	is	considered	to	be	a	high	priority	issue	in	all	
European	countries,	but	is	not	equally	distributed	
across	Europe.	The	real	costs	of	deaths,	injuries	and	
social	and	economic	consequences	far	exceed	the	es-
timates	for	the	following	reasons:	incomplete	and	in-
accurate	accident	statistics,	long-term	impacts	of	traf-
fic	injury	and	socio-economic	dimensions	of	traffic	
injury.

The	most	important	cause	of	significant	blunt	chest	
trauma	are	road	traffic	accidents	accounting	for	70-
80%	of	such	injuries.	Pedestrians	struck	by	vehicles	is	
another	causative	mechanism.	

Pathophysiology of Chest Trauma
In	order	to	deal	with	chest	trauma	one	has	to	real-
ize	the	major	pathophysiologies	encountered	in	blunt	
chest	trauma	which	involve	derangements	in	the	flow	
of	air,	blood,	or	both	in	combination.	Sepsis	due	to	
leakage	of	alimentary	tract	contents,	as	in	esophageal	
perforations,	also	must	be	considered.	

Blunt	trauma	commonly	results	in	chest	wall	inju-
ries	(eg,	rib	fractures).	The	pain	associated	with	these	
injuries	can	make	breathing	difficult,	and	this	may	
compromise	ventilation.	

Direct	lung	injuries,	such	as	pulmonary	contusions,	
are	frequently	associated	with	major	chest	trauma	
and	may	impair	ventilation	by	a	similar	mechanism.

Shunting	and	dead	space	ventilation	produced	by	
these	injuries	can	also	impair	oxygenation.	Space-oc-
cupying	lesions,	such	as	pneumothoraces,	hemotho-
races,	and	hemopneumothoraces,	interfere	with	ox-
ygenation	and	ventilation	by	compressing	otherwise	
healthy	lung	parenchyma.	

At	the	molecular	level,	animal	experimenta-
tion	supports	a	mediator-driven	inflammatory	proc-
ess	further	leading	to	respiratory	insult	after	chest	
trauma.	Following	blunt	chest	trauma,	several	
blood-borne	mediators	are	released,	including	in-
terleukin-6,	tumor	necrosis	factor,	and	prostanoids.	
These	mediators	are	thought	to	induce	secondary	
cardiopulmonary	changes.	Blunt	trauma	that	causes	
significant	cardiac	injuries	(eg,	chamber	rupture)	or	
severe	great	vessel	injuries	(eg,	thoracic	aortic	dis-
ruption)	frequently	results	in	death	before	adequate	
treatment	can	be	instituted.	This	is	due	to	immedi-
ate	and	devastating	exsanguination	or	loss	of	car-
diac	pump	function.	This	causes	hypovolemic	or	car-

diogenic	shock	and	death.	
In	traffic	accidents	it	is	also	essential	to	understand	

the	mechanisms	of	blunt	thoracic	trauma	as	very	well	
Westaby	pointed	out	in	his	book	entitled	“Cardiot-
horacic	Trauma”in	the	following	table,	since	it	influ-
ences	the	patterns	of	injury.

Two	cases	are	reported:
1.	A	complete	left	main	bronchus	rupture	in	a	

23-year-old	man	after	blunt	chest	trauma	without	
any	vascular	injury	(Figure	1).

2.	An	aortic	rupture	in	a	46-year-old	man	after	blunt	
chest	trauma	(Figure	2).

Mechanisms and patterns of blunt thoracic trauma

Mechanism	of	
injury

Chest	wall	injury Possible	Thoracic-Visceral	injuries Common	associated	injuries

High velocity 
(decelera-
tion)

Chest wall often intact sternum 
fracture bilateral rib fractures 
with anterior flail

Ruptured aorta; cardiac contu-
sion; tracheo-bronchial disrup-
tion; ruptured diaphragm

Head and Max-Fax injuries; 
C-spine fracture; lacerated liver/
spleen; long bone fractures

Low velocity 
(direct blow)

Lateral: unilateral rib fractures; 
anterior: fractured sternum

Pulmonary contusion; cardiac 
contusion

Lacerated liver/spleen if lower ribs 
involved Max-Fax injuries

Crush injury Anteroposterior: bilateral rib 
Fractures; anterior flail; lateral: 
ipsilateral fractures; flail; possible 
contralateral fractures

Ruptured bronchus; cardiac 
contusion; pulmonary contusion

Fractured thoracic spine Lacerated 
liver/spleen; Lacerated liver/spleen

Fig. 1.: Road Accident Deaths per million Inhabitants for 2004, Road accident data in the enlarged 
European Union, European Transport Safety Council, Brussels 2006

Road traffic accidents in southern Europe

Figure 2Figure 1
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Vascular: Session 1 - Infections in the cardiovascular system 10:15-11:55  Room114

Thierry Carrel  Berne, Switzerland

I
nfection	of	a	vascular	prosthesis	or	
endovascular	stent-graft	is	proba-
bly	the	most	serious	complication	
that	may	occur	after	implantation	

and	dramatically	affects	the	patient’s	
outcome.	

A 77 year old female patient un-
derwent aortic valve replacement and 
coronary bypass grafting in 2007 in 
another hospital. Evolution was un-

eventful until December 2011. Af-
ter repeated episodes of pulmonary 
infection, a CT-scan showed a large 
pseudo-aneurysm of the distal ascend-
ing aorta. The site of aortic rupture was 
closed with a Gore-Tex patch and a Sta-
phylococcus aureus infection treated 
appropriately. Two months later, a small 
cutaneous lesion on the cranial part 
of the sternotomy started bleeding. 
CT-scan demonstrated recurrence of 
a false aneurysm with arrosion of the 

sternum and a large subcutaneous he-
matoma caused by a perfused fistula 
to the aorta (Figure 1). The patient was 
transferred to our institution.The chal-
lenges of this case include safe surgi-
cal approach (sternotomy, canulation, 
perfusion, cerebral protection) as well 
as complete removal and extensive de-
bridement of the infected material and 
reconstruction of the ascending aorta 
and aortic arch using biological material 
only (Figure 2).

This	case	and	some	similar	patients	
will	be	presented.	The	most	common	
etiology	of	graft	and/or	prosthetic	valve	
infection	is	usually	wound-related	in-
fection,	followed	by	seeding	from	dis-
tant	infection	sites	(lung,	urinary	tract).	
Surgical	treatment	is	almost	always	re-
quired	but	even	after	surgery,	morbid-
ity	can	be	significant.	Operative	proce-
dure	must	be	tailored	according	to	the	
individual	patient	and	to	the	experi-
ence	of	the	surgical	team.	Complete	re-
section	of	the	infected	foreign	material	
with	débridement	of	the	surrounding	
tissue	gives	most	probably	the	best	re-
sults.	Orthotopic	reconstruction	is	the	
best	option	for	all	thoracic	and	thoraco-
abdominal	pathologies	and	the	use	of	
coated	prostheses,	homografts	or	self-
made	vascular	tubes	from	xenoperi-
cardial	tissue	has	to	be	discussed	from	
case	to	case.	In	some	exceptional	situ-
ations,	endovascular	stent-graft	can	be	
performed	as	bridging	to	a	more	com-
plete	treatment	if	general	condition	of	
the	patient	has	to	be	stabilized.

Surgery in native and prosthetic active infective aortitis

Thierry Carrel

Abstracts
11:20	 Improved	myocardial	engraftment	of	induced	

pluripotent	cell-derived	cardiomyocytes	by	co-
transplantation	with	mesenchymal	stem	cells	
  Y. Choi, K. Neef, V. Lenerz, T. Saric, O. Liakopoulos,  
  C. Stamm, T. Wittwer, T. Wahlers (Germany)

11:30	 A	novel	native-derived	coronary	artery	model
  H. Aubin, A. Kranz, J. Huelsmann,  
  A. Lichtenberg, P. Akhyari (Germany)

12:00 Lunch

13:00  Session 2

Moderators: F. E. Smit, Bloemfontein; G. Lutter, Kiel

13:00	 Experimental	data	on	tissue	engineered	aortic	
valves  J. Honge (Aarhus)

13:15	 Clinical	results	with	in	vitro	unseeded	tissue	
engineered	heart	valves  A. Haverich (Hannover)

13:30	 Clinical	experience	with	tissue	engineered	valves	
based	on	decellularized	scaffolds  J. Kluin (Utrecht)

13:45	 Transcatheter	tissue	engineered	heart	valves
  G. Lutter (Kiel)

14:05	 Summary,	conclusions  P. Dohmen (Berlin)

14:20 Session 3

Moderators: M. Kaljusto, Oslo; B. H. Walpoth, Geneva

14:20	 Annular	dilatation	and	loss	of	sinotubular	junction	
in	aneurysmal	aorta:	implications	for	leaflet	
quality	at	the	time	of	surgery.	A	combined	static	
stress	and	fluid	interaction	finite	element	study	
  L. Weltert, M. De Tullio, A. Salica, S. Nardella,  
  R. Scaffa, D. Maselli, R. Verzicco, R. De Paulis (Italy)

14:30	 Haemodynamic,	cinematic	and	morphological	
effects	of	aortic	interleaflet	triangle	annuloplasty	
in	aortic	valve	repair	
  A. Mangini, C. Romagnoni, M. Contino, R. Vismara,  
  A. Leopaldi, M. Lemma, G. Gelpi, C. Antona (Italy)

14:40	 Straight	versus	valsalva	graft:	importance	of	
pulsatility	and	eddy	currents	during	systole.		
An	in	vitro	study  A. Salica, G. Pisani, O. Ieropoli, 
  R. Scaffa, E. M. Dell’Amico,  
  D. Maselli, U. Morbiducci, R. De Paulis (Italy)

14:50	 External	aortic	root	support:	A	histological	and	
mechanical	study	in	sheep	
  P. Verbrugghe1, E. Verbeken1, J. Pepper2, 
  T. Treasure2, B. Meyns1, B. Meuris1, 
  P. Herijgers1, F. Rega1 (1Belgium, 2United Kingdom)

15:00	 Direct	percutaneous	transapical	left	ventricular	
puncture:	feasibility	and	prediction	study	using	
computed	tomography	coronary	angiography	
  T. Modine, M. Kilani, G. Fayad, J. M. Elarid,  
  M. Koussa, J. P. Beregi (France)

15:10	 The	influence	of	acute	matrix	metalloproteinase	
activity	on	myocardial	dysfunction	associated	
with	urgent	cardiac	surgery:	cardioprotective	
effects	of	inhibition	
  E. Teh, D. Chambers (United Kingdom)

15:20	 The	anti-atherogenic	potential	of	aspirin	and	
clopidogrel	in	hypercholesterolaemic	male	rabbits	
  F. Al-Amran, N. Hadi, B. Mohammad,  
  H. Tahir, H. Hamza (Iraq)

15:30	 Prevention	of	arterial	graft	spasm	using	
vasodilator-eluting	biodegradable	nano-scaled	
fibre	in	rats  K. Yagami, A. Ogata, M. Satake, 
  H. Kaneko, H. Oshima, A. Usui, Y. Narita (Japan)

15:40	 Shockwave	therapy	differentially	activates	
endothelial	cells:	implications	for	the	control	of	
inflammation  J. Holfeld1, C. Tepeköylü1, 
  A. Urbschat2, K. Zacharowski2, 
  M. Grimm1, P. Paulus2 (1Austria, 2Germany)

Nurses
Nurses, Nurse Practitioners and Physician Assistants

Rooms 120/121

08:30	 Welcome  L. Hamilton (Newcastle upon Tyne)

08:35 Session 1: Optimizing preoperative care

Moderators: M. Brunott, Rotterdam;  
T. Bartley, Birmingham

08.35	 Nurse-driven	outpatient	clinics,	preoperative	
assessment  S. Laidler (Newcastle upon Tyne)

08.55	 EuroSCORE	II:	importance	and	rationale
  S. Nashef (Cambridge)

09.15	 Options	for	improving	physical	fitness:	
is	there	evidence?  P. Agostini (Birmingham)

09:40 Session 2: Theatre: 
making for a better tomorrow

Moderators: R. van Valen, Rotterdam;  
D. Bordinggaard, Odense C

09.40	 NOTTS/teamwork	in	operating	room  tba

10.00	 Surgical	site	infections  J. Tanner (Leicester)

10.20	 Radial	artery	harvesting:	what	can	go	wrong?
  C. Ruiz

10:40	 Working	in	a	hybrid	room:	vision	and	reality
  M. Steen and B. E. Mikkelsen (Odense C)

Continued from page 6

Continued on page 10

Douglas E Wood,  Professor and Chief, Division of 

Cardiothoracic Surgery, Vice-Chair, Department of Surgery, 

Endowed Chair in Lung Cancer Research, University of 

Washington, Seattle, USA

I
n	2006	Geisinger	Heath	System	developed	the	
ProvenCare™	model	to	improve	the	reliable	deliv-
ery	of	high	quality	care.	The	focus	of	the	model	is	
on	high	reliability	and	sustainable	processes	with	a	

strict	reliance	on	evidence-based	care.	When	initiated	
for	coronary	artery	bypass	surgery,	the	ProvenCare™	
model	showed	improvements	in	surgical	complica-
tions,	hospital	length	of	stay,	readmission	rates,	and	
hospital	margin,	and	was	expanded	to	bariatric,	cata-
ract,	and	hip	replacement	surgery,	and	subsequently	
to	diabetes	and	adult	preventive	care.	Geisinger	has	
partnered	with	the	American	College	of	Surgeons	
Commission	on	Cancer	(ACS	CoC)	and	the	Society	
of	Thoracic	Surgeons	to	develop	the	first	multi-in-
stitutional	ProvenCare	project	focused	on	lung	can-
cer	surgery.	The	ACS	CoC	sponsored	ProvenCare™	
initiative	is	focused	on	the	surgical	lung	cancer	pa-
tient	from	preadmission,	through	admission	and	sur-
gery,	and	to	outpatient	clinic	followup.	Lung	cancer	is	
the	most	common	cause	of	cancer	death	in	the	U.S.	
for	both	men	and	women,	with	higher	mortality	than	
breast,	colon,	and	prostate	cancer	combined.	Surgery	
provides	the	predominant	opportunity	for	cure,	yet	
there	remain	large	variations	in	care	across	the	United	
States	that	undermine	quality	and	outcomes	for	lung	
cancer	patients.	The	Lung	Cancer	ProvenCare™	Col-
laborative	has	identified	38	evidence	and	consensus-
based	process	measures	to	improve	the	reliable	deliv-
ery	of	high	quality	lung	cancer	surgery.

Several	diverse	institutions	were	invited	to	join	a	
national	collaborative	engaged	in	reliably	delivering	

the	highest	quality	care	and	significantly	improving	
patient	outcomes,	organizational	efficiency	and	re-
ducing	costs	for	the	surgical	lung	cancer	patient.	Six	
medical	centers	participated	in	Phase	I	of	the	Collabo-
rative	which	was	initiated	in	July	2010.	(see	map)

In	Phase	II,	6	additional	hospitals	have	joined	the	
Collaborative	in	August	2012.	

Two	categories	of	outcomes	will	be	studied:	
1	 compliance	with	the	elements	of	care,	and	
2	 clinical	outcomes.	All-or-none	compliance	will	be	

the	chief	metric.	The	secondary	outcome	will	be	
whether	the	ProvenCare	process	result	in	decreased	
morbidity	and	mortality	in	patients	undergoing	re-
section	for	lung	cancer.	The	STS	General	Thoracic	
Surgery	Database	will	serve	as	the	control	cohort.	

ProvenCare™	principles	focusing	on	systems	ap-
proaches	and	hardwiring	reliability	into	evidenced-
based	practice	has	been	effective	in	improving	out-
comes	and	decreasing	cost	within	the	Geisinger	
Health	System.	The	ACS	CoC	Collaborative	is	a	test	of	
whether	these	principals	can	extend	to	cancer	care,	
and	can	be	more	broadly	generalized	in	a	multi-in-
stitutional	setting.	If	successful,	the	ProvenCare™	

model	may	be	appropriate	to	extend	to	more	medical	
centers,	as	well	as	to	a	wider	spectrum	of	care.

ACS Commission on Cancer National 
Pilot Study for ProvenCare Lung Cancer

Douglas Wood

Figure 1

Figure 3

Figure 2
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Andrea Manginiabc, Claudia Romagnoniac, Riccardo 

Vismaraabc, Alberto Maria Leopaldibc, Monica Continoac, 

Massimo Giovanni Lemmaac, Gianfranco Beniamino 

Fiorebc, Carlo Antonaacd  a Cardiovascular Surgery 

Department, “Luigi Sacco” University General Hospital, 

Milano, Italy; b Bioengineering Department, Politecnico di 

Milano, Milano, Italy: c ForCardio.Lab, Università di Milano – 

Politecnico di Milano, Milano, Italy; d Università degli Studi di 

Milano

A
ortic	interleaflets	triangles	anuloplasty	(AITA)	
is	a	simple	reparative	technique	used	to	
achieve	aortic	root	functional	unit	(ARFU)	
stabilization,	improving	leaflet	coaptation	

and	functional	valve	reserve.	Previous	studies	car-
ried	out	by	our	research	group	using	both	finite	ele-
ment	modelling	and	anatomical	observations	on	for-
mol-fixed	human	hearts	demonstrated	that	AITA	
performed	at	50%	of	the	interleaflets	triangles	height	
(ITH)	optimized	valvular	regurgitant	area,	coaptation	
area	and	virtual	basal	ring	(VBR)	diameter	size	resto-
ration.	Purpose	of	the	present	study	was	an	experi-
mental	validation	of	these	findings	by	means	of	an	in	
vitro	study	performed	in	controlled	and	well-repeat-
able	conditions.	In	particular,	the	effects	of	AITA	per-
formed	at	50%	of	the	ITH	on	valve	hydrodynamic	be-
haviour,	leaflets	opening	and	closing	characteristics	
and	ARFU	morphology	were	evaluated.	The	study	was	
carried	on	in	the	FoRCardioLAB,	a	joint	venture	be-

tween	cardiac	surgeons	
and	bioengineers	in	the	
“L.SACCO”University	Hos-
pital,	in	collaboration	with	
the	Bioengineering	Depart-
ment	of	the	Politecnico	di	
Milano.	The	FoRCardioLAB	
is	open	to	everyone	who	
wants	to	research	in	the	
field	of	aortic	valve	or	root	
repair	or	replacement	with	
innovative	prosthesis.

21	porcine	aortic	roots	
were	tested	on	a	pulsa-
tile	mock	loop.	Each	sample	was	firstly	tested	in	basal	
condition	and	after	surgery.	During	each	test	hydro-
dynamic	data,	high-speed	digital	videos	and	echo-
graphic	images,	both	in	B.mode	and	M-mode,	were	
recorded.	The	comparison	between	pre-	and	post-
surgery	data	showed	a	statistically	but	not	clinically	
significant	increase	in	pressure	drop	across	the	valve	
(from	2.70	(2.23-4.04)	to	5.30	(4.23-8.44)mmHg)	and	
an	effective	orifice	area	(EOA)	significant	reduction	
(from	3.83	±	0.86	to	2.76	±	0.67cm2).	We	observed	
an	opened	valve	time	reduction	(p	<	0.01),	due	to	an	
opening	time	reduction	(p	<	0.01),	offset	by	a	closed	
valve	time	increase	(p	<	0.01),	a	slow	closing	period	in-
crease	(p	<	0.05)	and	a	rapid	closing	phase	reduction	
(p	<	0.01)	without	influence	on	the	total	closure	time.	

We	verified	a	significant	reduction	of	VBR	(from	2.58	
±	0.36	to	2.32	±	0.35cm	in	systole,	from	2.12	±	0.31	
to	1.91	±	0.34cm	in	diastole),	Valsalva	sinuses	diame-
ter	(from	3.68	±	0.21cm	to	3.5	0	±	0.33cm	in	systole,	
from	3.52	±	0.25	to	3.26	±	0.32cm	in	diastole),	max-
imum	leaflets	opening	(p	<	0.01),	maximum	leaflet	
distance	(p	<	0.05),	leaflets	opening	before	the	rapid	
valve	closing	time	(p	<	0.01)	and	maximum	opening	
area	(from	3.99	±	0.51	to	2.78	±	0.48cm2)	and	an	in-
crease	in	coaptation	height	(from	1.51	±	0.28	to	1.66	
±	0.26cm)	and	length	(from	1.17	±	0.25	to	1.35	±	
0.22cm).	This	experimental	study	demonstrated	that	
AITA	performed	at	50	%	of	the	ITH	determines	a	re-
duction	of	the	FAA	and	an	increase	in	leaflets	coapta-
tion,	thus	improving	the	valve	functional	reserve,	co-

herently	with	the	rationale	of	this	surgical	technique.	
Some	of	the	measured	changes	found	in	the	shape	
and	functioning	of	the	ARFU	were	statistically	signifi-
cant,	still	limited	to	non-clinically	relevant	extents.	Our	
findings	suggest	that	no	clinically	threatening	altera-
tions	of	the	hydrodynamic,	kinematic	or	morphologi-
cal	valve	behavior	should	be	expected	in	the	immedi-
ate	post-operative	scenario.

Mike Herbertson  Consultant Cardiac 

Anaesthetist, Southampton UK

A
ctivated	Recombinant	Factor	VII	
[F7A,	NovoSeven]	was	first	intro-
duced	by	NovoNordisk	for	pa-
tients	with	congenital	haemo-

philia	and	with	inhibitors	to	normally	factor	
replacements.	In	the	1990’s	its	use	wid-
ened	to	a	range	of	off	label	settings	includ-
ing	severe	haemorrhage	in	patients	peri-op-
eratively	and	after	severe	trauma.	F7a	has	
been	used	off	label	in	the	setting	of	severe	
bleeding	in	cardiac	surgery	for	well	over	a	
decade	now.

In	cardiac	surgery	it	has	been	used	for	
many	thousands	of	patients	worldwide	

and	from	clinical	observation	has	con-
tributed	to	saving	the	lives	of	many	car-
diac	surgical	patients.	As	professionals	in	
cardiac	surgery	and	cardiac	anaesthesiol-
ogy	we	have	gone	from	the	first	tentative	
steps	of	using	it	in	the	face	of	catastrophic	
bleeding	to	using	it	with	much	greater	cer-
tainty	and	enthusiasm.	

In	the	cardiac	surgical	center	in	South-
ampton,	England,	our	use	of	F7a	has	prob-
ably	mirrored	what	has	happened	across	
much	of	the	world.	We	used	F7a	from	
2000	onwards	and	had	used	it	for	42	pa-
tients	by	2004.	These	were	all	patients	with	
life	threatening	haemorrhage	after	cardiop-
ulmonary	bypass	[CPB].	We	do	not	have	a	
comparable	non-treatment	group,	but	clin-

ical	experience	would	suggest	that	only	
10-20%	these	patients	would	have	sur-
vived	without	F7a.	We	had	a	survival	rate	of	
63%	in	this	patient	group1.	This	mirrors	the	
broader	findings	of	much	early	off	label	ex-
perience	with	F7a2.

Demonstrating	benefit	in	controlled	trials	
has	been	a	less	fruitful	experience	with	F7a.	
We	undertook	a	pilot	randomised	control-
led	trial	in	patients	having	complex	cardiac	
surgery,	who	were	considered	at	very	high	
risk	of	serious	haemorrhage	after	CPB3.	Pa-
tients	in	the	treatment	group	received	F7a	
after	protamine.	Of	the	10	patients	in	each	
group,	eight	controls	required	a	tranfusion	
of	red	blood	cells	or	coagulation	products,	
compared	to	two	patients	receiving	F7a.	

The	placebo	group	overall	received	105	
units	of	blood	and	coagulation	products	
compared	to	13	units	for	the	two	patients	
transfused	in	the	treatment	group.	

The	main	randomised	control	trial	inves-
tigating	the	utility	versus	risk	of	F7a	given	
after	CPB	in	routine	cardiac	surgery4	con-
sented	2619	patients	from	2004-2007.	
172	patients	were	randomised	and	dosed	
with	placebo	or	F7a	in	a	2:3	ratio	for	re-
ceiving	placebo	or	F7a	at	40	or	80mcg/Kg.	
Patients	in	the	treatment	arms	showed	a	
significant	reduction	in	blood	transfusions	
and	in	rate	of	re-sternotomy	for	haem-
orrhage.	However	there	was	also	a	clear	
trend	towards	excess	thrombotic	events	in	
the	treatment	arms.	

The	role	of	F7a	is	in	reality,	for	most	car-
diac	surgical	centers,	not	so	different	now	
to	where	we	were	10	years	ago!	F7a	does	
not	seem	to	have	a	well-defined	role	for	
routine	use	to	decrease	blood	loss	in	car-
diac	surgery.	It	does	have	a	very	significant	
role	for	helping	control	severe	haemor-
rhage	after	CPB.	We	are	probably	more	at-
tuned	to	which	patients	will	benefit	from	
use	of	F7a	compared	to	10	years	ago	and	
we	should	not	lose	enthusiasm	for	a	drug	
which	has	a	very	positive	role,	even	if	not	a	
routine	one.
References:

1 Diprose P, Herbertson M, Gill R. BJ Card 2004; 11(3): 77.
2 McCall et al Can J Anesth 2006; 53(9): 926-933.
3 Diprose P, Herbertson M, et al. BJA 2005; 95: 5960602.
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Leanne Harling, Hutan Ashrafian and Thanos 

Athanasiou  Department of Cardiothoracic Surgery, Imperial 

College London, UK

T
he	evolution	of	cardiopulmonary	bypass	(CPB)	in	
the	early	1950’s	revolutionized	cardiac	surgery,	
providing	a	platform	on	which	surgeons	could	
treat	an	increasingly	complex	set	of	both	con-

genital	and	acquired	cardiac	diseases.	Despite	high	early	
mortality	rates,	the	subsequent	introduction	of	commer-
cialized	systems,	technical	innovations	in	oxygenator	de-
sign,	use	of	hypothermia	and	advances	in	myocardial	
protection	have	resulted	in	the	development	of	safe	and	
reliable	systems	now	used	in	operating	theatres	world-
wide.	In	recent	years,	advances	in	perfusion	have	led	to	
the	introduction	of	the	miniaturized	extra-corporeal	cir-
cuit,	a	closed	system	that	removes	the	blood-air	inter-
face	and	reduces	both	prime	volume	and	circuit	tubing	
length.	These	modifications	aim	to	reduce	platelet	ac-
tivation,	minimize	haemodilution	and	cellular	damage	
thus	beneficially	affecting	clinical	outcomes;	reducing	
blood	loss,	transfusion,	post-operative	atrial	fibrillation	
and	renal	impairment.1	Nevertheless,	it	has	taken	some	
time	for	miniaturized	systems	to	gain	acceptance	and	al-
though	increasing	in	popularity,	many	surgical	teams	re-
main	skeptical.	This	may	be	in	part	explained	by	early	
safety	concerns	such	as	air	entrainment	and	emboliza-
tion.2	However,	the	lack	of	clearly	defined	guidelines	and	

poor	perfusion	training	amongst	surgeons,	nursing	and	
anaesthetic	staff	undoubtedly	contributes	to	the	reluc-
tance	to	adopt	this	technique.	In	order	to	ensure	the	suc-
cessful	introduction	of	a	miniaturized	CPB	programme,	
we	propose	it	should	be	afforded	the	same	planning	and	
attention	as	with	any	novel	surgical	procedure.	Key	as-
pects	must	be	addressed	from	initial	cost	analysis	and	
business	planning	to	the	integration	of	miniaturized	CPB	
into	the	continuing	medical	education	of	surgical,	nurs-
ing	and	anaesthetic	teams.	MECC	is	not	just	a	job	for	
the	perfusionist	and	requires	multidisciplinary	changes.3	
The	anaesthetist	must	be	aware	of	the	fluid	manage-
ment	implications	of	both	the	mECC	circuit	and	retro-
grade	prime,	the	surgeon	must	accommodate	for	the	
use	of	cell	salvage	rather	than	cardiotomy	suction	and	in-
tra-cardiac	vents,	and	communication	between	the	per-
fusionist,	anaesthetist	and	surgeon	is	paramount.	In	
summary,	the	early	days	of	MECC	undoubtedly	involve	
a	steep	learning	curve	for	any	institution.	However,	by	
sharing	our	experience	of	simple	planning	and	a	dedi-
cated	programme	we	hope	that	we	may	help	alleviate	
many	of	these	problems.
References:

1 Harling L, Warren OJ, Rogers PL, et al. How minimalized extracorporeal circulation compares with 
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Haemodynamic, cinematic and morphological effects of 
aortic interleaflet triangle annuloplasty in aortic valve repair

Activated Recombinant Factor VII in cardiac surgery – An update

How to start a mini-bypass 
programme: tips and tricks

Andrea Mangini

Mike Herbertson

Basic science: Session 3 14:20-16:00  Room 118/119

Perfusion: Extracorporeal circulation 11:45-12:45  Room 112

Perfusion: Extracorporeal circulation 11:45-12:45  Room 112 Cogenital 10:30-16:00  Room 111

Manfred Vogt 

Paediatric Cardiologist as a guest speaker in Barcelona

E
chocardiography	is	the	leading	diagnos-
tic	feature	in	congenital	cardiology	at	any	
ages.	Many	of	the	congenital	lesions	are	
operated	based	on	echocardiographic	data	

only.	This	is	why	EACTS	has	decided	to	invite	a	ded-
icated	speaker	to	join	the	26th	annual	meeting	in	
Barcelona	for	a	Post	Graduate	Course	–	Congen-
ital	Domain.	Professor	Dr.	Manfred	Vogt,	Head	of	
the	Echocardiography	department	at	German	Heart	
Centre	Munich	will	join	the	surgical	community	to	
focus	on	two	different	topics	within	four	talks:	First	
will	be	morphology	of	common	arterial	trunk	and	of	
complex	transposition	of	the	great	arteries	based	on	
Echocardiography	second	are	two	talks	on	intraop-
erative	evaluation	of	quality	of	repair	in	Tetralogy	of	
Fallot	and	after	repair	of	aortic	valve.	

The	two	morphological	talks	are	co	joint	to-
gether	with	two	talks	of	Dr.	Andrew	Cook,	Senior	
Lecturer	on	cardiac	morphology,	Institute	of	Child	
Health,	London.	The	latter	one	will	show	princi-
pal	pathologies	in	the	two	clinical	entities,	based	
on	video	based	post	mortem	specimen	–	Vogt	will	
show	the	corresponding	clinical	features	based	on	
in	vivo	ultrasound	examinations.	This	entity	of	mor-
phology	and	clinical	picture	has	shown	to	be	very	

educative	especially	for	young	doctors	in	training.	
But	beside	the	clinical	preoperative	evaluation	

echocardiography	plays	a	major	role	in	the	opera-
tion	theatre.	By	means	of	transesophageal	or	epi-
cardial	echocardiography	experienced	cardiologists	
have	to	evaluate	the	surgical	result	immediately	af-
ter	leaving	bypass	as	a	standard	procedure.	Accord-
ing	to	literature	in	about	10–15	per	cent	they	will	
detect	findings	that	can	be	ameliorated	on	going	
back	to	bypass	in	the	same	operation	thus	avoiding	
reoperations	later	on.	

Professor	Dr.	Vogt	will	show	examples	of	intraop-
erative	decision	making	after	aortic	repair	and	after	
repair	of	Tetralogy	of	Fallot	thus	showing	the	close	
interaction	of	congenital	cardiac	surgery	and	con-
genital	cardiology	in	a	team	approach	in	the	oper-
ation	room.	

Echocardiography 
meets cardiac 
surgery

Manfred Vogt
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11.00	 The	role	of	the	anaesthesia	nurse,	a	vital	one
  J. W. Nieland and T. Haverkam (Zwolle)

11:20 Session 3: Postoperative quality 
improvement

Moderators: D. Bordinggaard, Odense C;  
J. Tanner (Leicester)

11.20	 Interventions	by	nurses:	proven	safe	and	
effective?  D. Danitsch (North Staffordshire)

11.40	 MRSA	management  M. Stenger (Odense C)

12:00	 The	impact	of	the	cardiothoracic	ward	Nurse	
Practitioner  D. Southey (Wolverhampton)

12:20	 Lunch

13:15  Session 4: Innovations in patient care

Moderator: R. van Valen (Rotterdam)

13:15	 Nurse	perfusionists	in	Spain  M. Mata (Barcelona)

13:35	 Chest	tubes	and	thoracic	surgery:	have	things	
changed?  A. Maat (Rotterdam)

13:55	 Extracorporeal	life	support	in	Intensive	Care	Unit	
of	Emergency	Room  J. Lipton (Rotterdam)

14:15	 3D	ultrasound:	preoperative	and	perioperative	
benefits  A. Nierich (Zwolle)

14:35 Session 5: Hands-on sessions 
with industry and surgeons

	 Introduction 
R. van Valen (Rotterdam); D. Bordinggaard (Odense C)

	 Sternal	closure	devices	  Synthes

	 Extra	corporal	life	support	  Maquet

	 Drainage	systems	  Atrium

16:15	 Adjourn

Leadership
Rooms 122/123

13:30 Working within multi-disciplinary teams

Ian Smith: Maguire Healthcare /  
Maguire Business Solutionss

Programme Introduction:

The aims of this programme are to give an overview of 
the stages through which teams develop and the role of 
the leader at each stage. It also heightens the delegates 
appreciation of their own supporting role to help their 
team achieve its’ goals.

As most healthcare situations require a number of 
disciplines to work together, it is important that delegates 
also understand that there will be conflicting priorities, 
agendas and personal interests within the confines of 
the team.

Learning Objectives:

By the end of this programme, delegates can:

n	List the components which enable a team to perform 
effectively

n	Understand the importance to the team focus of 
values, culture and goals

n	Apply the knowledge of different types of teams to 
plan and prepare for successful outcomes

n	Discover leadership skills needed to work within multi 
disciplines, and know when to use which style and in 
which situation

n	Understand the different team roles (including their 
own) and how to ensure there is balance within the 
team.

The programme agenda:

Introduction, agenda, outline expectations and aims:

n	What makes a high performing team?

n	Setting goals, values, standards and objectives

n	Primary and secondary teams

n	Leading and Managing different disciplines: Agendas; 
Priorities; Politics; Power

n	Leadership skills required for multi – disciplinary 
projects

n	Your team roles

n	Reflection, feedback and action plans.

Continued from page 8

David Taggart  Radcliffe Hospital, Oxford, 

UK. Disclosure: A participant of the trial and 

an author in the NEJM publication

S
ince	its	initial	description	al-
most	three	decades	ago	there	
has	been	continuing	con-
troversy	over	the	role	of	off	

pump	CABG	in	comparison	to	on	pump	
CABG.	The	debate	is	largely	focused	
around	whether	off	pump	CABG	re-
duces	the	common	adverse	sequelae	of	
CABG	but	also	whether	it	may	lead	to	
a	reduced	number	and	quality	of	grafts.	
Overall	in	the	UK	the	number	of	off	
pump	CABG	remains	at	around	20%	of	
all	CABG.	

In	an	effort	to	answer	these	ques-
tions	the	Coronary	Trial,	organised	by	
Professor	Lamy	and	Yusuf	and	many	
other	colleagues,	recruited	4,752	pa-
tients	in	79	centres	in	19	countries.	The	
Trial	was	funded	by	the	Canadian	In-
stitutes	of	Health	Research	(Clinical	Tri-
als.	Gov	No	NCT00463294)	and	pub-
lished	in	the	New	England	Journal	of	
Medicine	on	19th	April	2012.	At	30	
days	there	was	no	significant	difference	
in	the	primary	composite	outcome	of	
death	(2.5%),	non-fatal	stroke	(1%),	
non-fatal	myocardial	infarction	(7%)	or	
renal	failure	requiring	dialysis	(1%).	be-
ing	around	10%	in	both	groups.	

There	were	reductions	in	other	as-
pects	of	morbidity	with	off	pump	
CABG,	in	particular	bleeding	and	re-
nal	and	respiratory	injury	but	at	an	in-
creased	rate	of	early	repeat	of	vascular-
isation	(0.7%	versus	0.2%).	Although	
there	were	statistically	fewer	grafts	per-
formed	in	the	off-pump	group	(3.0	vs	
3.2,	p<0.001)	this	is	unlikely	to	be	of	
clinical	relevance.

The	findings	in	the	CORONARY	trial	
also	differ	from	the	ROOBY	trial,	the	
previously	largest	trial	of	off-pump	
and	on-pump	CABG	(also	published	in	
NEJM),	that	actually	reported	less	fa-
vourable	outcomes	with	off-pump	
surgery.	CORONARY	is	therefore	re-
assuring	in	showing	no	significant	ad-
verse	clinical	outcomes	with	off-pump	
CABG	and	the	differences	in	conclu-
sions	between	the	two	trials	is	proba-
bly	due	to	the	fact	that	CORONARY	en-
rolled	almost	double	the	number	of	
patients,	included	a	higher	risk	popula-
tion	(30	day	mortality	of	2.5%	vs	1.4%	
in	ROOBY)	and	was	far	more	stringent	
in	only	recruiting	surgeons	with	a	high	
level	of	expertise	in	off-pump	surgery

What	can	we	learn	from	these	tri-
als	?	The	first	message	is	that	CABG	
whether	performed	on	or	off-pump	is	
a	remarkably	safe	procedure	given	the	
increasingly	elderly	and	sick	popula-

tion	on	whom	we	operate.	Second,	we	
can	conclude	that	there	are	few	dif-
ferences	in	major	clinical	outcomes	at	
30	days	with	on	and	off	pump	CABG	
in	most	patients	and	in	particular	off-
pump	CABG	does	not	lead	to	poorer	
outcomes	(and	indeed	appears	to	re-
duce	bleeding	and	renal	and	lung	in-
jury).	There	is	still	a	question	mark	as	
to	why	off-pump	CABG	increases	the	
need	for	earlier	repeat	revascularization	
albeit	in	<1%	patients	and	what	are	
the	predisposing	factors:	in	particular	is	
it	related	to	surgical	expertise	and	tech-
nical	skills	?	

Finally,	what	do	these	trials	not	tell	

us	?	What	is	still	unresolved	is	whether	
off	pump	CABG	may	have	a	greater	
beneficial	clinical	impact	in	those	pa-
tients	who	are	highest	risk	for	CABG	as	
several	registries	continue	to	show	sig-
nificant	reductions	in	mortality	and	all	
aspects	of	major	morbidity	in	such	pa-
tients	(a	situation	not	dissimilar	to	the	
conflicting	evidence	between	trial	and	
registry	findings	between	surgery	and	
stents).	This	is	also	particularly	true	
of	stroke	when	a	true	no-touch	aor-
tic	technique	(avoiding	bypass	and	any	
aortic	manipulation)	has	been	repeat-
edly	reported	to	almost	eliminate	the	
risk	of	stroke.

The Coronary Trial

David Taggart

Cardiac: Session 1 - coronary surgery 10:30-12:10  Room 115-117

Estech,	a	leading	provider	of	min-
imally	 invasive	 cardiac	 ablation	

devices,	 launches	 its	 COBRA	 Fu-
sion™	Ablation	System.	This	break-
through	technology	is	the	first	of	its	
kind	 device	 utilizing	 a	 unique	 suc-
tion	application	and	innovative	elec-
trode	 configuration	 to	 gently	 pull	
the	tissue	targeted	for	ablation	into	
the	 device	 and	 out	 of	 the	 path	 of	
circulating	 blood.	 The	 COBRA	 Fu-
sion	overcomes	the	most	significant	
challenge	 faced	 in	 minimally	 inva-
sive	epicardial	ablation,	the	cooling	
effect	of	blood	inside	the	heart,	and	
reproducibly	 creates	 transmural	 le-
sions	on	a	beating	heart.	

The	COBRA	Fusion	 incorporates	
proprietary	 Versapolar™	 technolo-

gy	 —	 an	 exclusive	 innovation	 that	
delivers	both	bipolar	and	monopo-
lar	 radiofrequency	 (RF)	 energy.	The	
new	device	 is	 powered	by	 Estech’s	
patented	temperature	controlled	ra-
diofrequency	 (TCRF)	 energy	 which	
continuously	 monitors	 and	 main-
tains	 tissue	 temperature	 at	 target	
levels	 throughout	 the	 procedure.	
TCRF	 avoids	 the	 need	 for	 multiple	
applications	that	other	technologies	
often	 require	 and	 ensures	 that	 tis-
sue	 temperatures	 remain	 within	 a	
safe	and	effective	range.	

James	L.	Cox,	M.D.,	the	pioneer	
and	creator	of	 the	Cox-Maze	pro-
cedure	stated:	“I	have	had	the	re-
cent	 opportunity	 to	 observe	 the	
clinical	 use	 of	 this	 new	 device	 in	

several	 patients.	 The	 historical	
problem	 of	 attaining	 atrial	 wall	
transmurality	 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	ab-
lation	 device	 itself	 using	 suction	
allows	 for	 the	 application	 of	 radi-
ofrequency	 energy	 to	 both	 sides	
of	 the	 involuted	 tissue,	 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	
endoscopic	port-access	approach.	I	

believe	that	this	device	represents	a	
significant	addition	to	the	surgeon’s	
armamentarium	in	the	field	of	car-
diac	ablation.”	

The	COBRA	Fusion	 is	 the	 result	
of	several	years	of	research	and	de-
velopment	and	has	been	extensively	
tested	in	several	 labs	 including	the	
prestigious	 research	 lab	 at	 Wash-
ington	University	in	St.	Louis.	Ralph	
J.	Damiano,	M.D.	stated:	“We	have	
evaluated	 this	 new	 device	 in	 our	
animal	lab	and	were	very	impressed	
with	the	results.	 It	 is	an	 innovative	
device	that	has	the	potential	to	fa-
cilitate	 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	in-
novative	 medical	 devices	 that	 enable	 cardiac	
surgeons	to	perform	a	variety	of	surgical	proce-
dures,	while	 specializing	 in	minimally	 invasive	
and	 hybrid	 ablation.	 The	 company’s	 COBRA	

line	comprises	a	number	of	first-ever	technol-
ogies	invented,	developed,	and	brought	exclu-
sively	to	the	cardiac	ablation	market	by	Estech.	
These	include	temperature-controlled	RF	ener-
gy	 delivery,	 Versapolar™	 devices	 that	 provide	
both	 bipolar	 and	 monopolar	 energy,	 suction-

applied	 tissue	 contact,	 and	 internally-cooled	
devices	 which	 provide	 superior	 ablation	 per-
formance	compared	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
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Fernando Moraes  Heart Institute of Pernambuco, Recife, Brazil

T
he	use	of	internal	thoracic	artery	(ITA)	began	
more	than	30	years	ago,	but	the	first	relevant	
report	about	its	use	in	coronary	artery	sur-
gery	was	made	by	Loop	et	al	showing	better	

patency	rate	than	the	saphenous	vein,	the	most	used	
graft	at	that	moment.The	same	group	reported	also	
better	survival,	less	myocardial	infarction	and	need	for	
repeat	revascularization.

Because	of	the	excellent	results	and	biological	simi-
larities	it	is	rational	that	there	will	be	an	additional	ben-
efit	whether	we	use	both	arteries	in	the	operation.	It	
was	also	demonstrated	that	the	right	internal	thoracic	
artery	could	have	very	high	patency	rate	mainly	if	it	is	
used	to	revascularize	coronary	arteries	from	the	left	

side	of	the	heart	with	obstruction	greater	than	70%.	
Regarding	which	coronary	artery	we	should	place	

the	right	internal	thoracic	artery,	Tatoulis	et	al.	recently	
showed	that	it	can	be	anastomosed	to	the	LAD	or	CX	
territories	with	similar	patency	rates.

Several	studies	have	shown	that	when	both	ITA	
(BITA)	were	used	there	was	an	important	impact	in	
long-term	survival	comparing	with	the	use	of	only	one	
ITA.	Although	this	evidence	was	demonstrated	in	a	
metanalyses,	the	use	of	BITA	is	still	low	(5%	in	USA,	
10%	in	Europe	and	30%	in	Japan).	The	low	rate	of	
BITA	has	been	justified,	by	some	surgeons,	due	to	pro-
longation	of	operating	time,	there	is	a	higher	risk	of	
infection	in	diabetic	patients	and	there	is	no	difference	
related	to	survival	in	the	first	years	after	the	operation.	
Recently,	Puskas	et	al.	published	the	influence	in	sur-

vival	after	10	years	with	the	use	of	BITA,	even	in	dia-
betic	patients.

Contemporary	data	have	demonstrated,	not	only	
benefit	in	survival,	but	similar	and	very	low	deep	ster-
num	wound	infection	if	you	harvest	the	ITA	skele-
tonised.	This	technique	preserves	sternum	perfusion,	
compared	to	pedicled.	Another	important	issue	is	es-
tablish	a	rigorous	glicemic	control	in	the	first	three	
pos-operative	days	(<150mg/dl).

Having	said	that	these	are	no	longer	justifications	to	
non	use	of	this	technique	in	myocardial	revascularisation.

The	ART	Trial	randomized	3,102	patients	to	do	BITA	
or	SITA	with	supplemental	radial	artery	or	veins.	Al-
though	the	primary	outcome	is	10-year	survival,	the	
30	day	and	one	year	results	were	similar.	BITA	had	
an	increased	need	for	sternal	wound	reconstruc-
tion(1.3%)	a	finding	not	significant.	We	expect	this	
study	will	result	in	grade	IA	recommendation	for	the	
use	of	BIMA	in	myocardial	revascularization	patients.

Bilateral internal thoracic artery grafting
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Cristina Ruiz  South Tees Hospitals, 

Middlesborough, UK

I
n-surgery	errors	have	been	traditionally	
associated	with	secrecy	and	embarrass-
ment,	often	reaching	an	unsatisfactory	
endpoint	with	no	resultant	education.	

Application	of	the	Human	Factors	Approach	
to	error	management	in	surgery	can	iden-

tify	factors	impacting	in	human	performance	
and	patient	safety.	Surgeon	inexperience,	ex-
cessive	workload,	fatigue,	insufficient	super-
vision	of	trainees,	poor	communication,	lack	
of	leadership	and	complex	surgical	proce-
dures,	make	operating	theatres	a	high	risk	
environment.	A	number	of	studies	around	
the	world	estimate	that	a	degree	of	error	oc-
curs	in	5–15%	of	all	hospital	admissions,	

with	45%	of	errors	occurring	in	the	operat-
ing	theatre.	Valuable	lessons	may	be	learned	
from	the	aviation	experience	with	error	man-
agement.	Human	Factors	Approach	to	error	
recognises	the	potential	for	errors	occurring	
due	to	human	limitations,	and	it	encourages	
error	reporting	in	a	non-punitive	environ-
ment,	in	order	to	prevent	future	errors.	

The	utilization	of	the	radial	artery	as	a	
conduit	has	increased	significantly	over	
the	past	years,	however	it	is	still	only	ac-
counting	for	less	than	15%	of	the	total	ar-
terial	grafts.	Compare	to	others	conduits,	
the	radial	artery	harvesting	technique	is	
more	complex.	Several	important	anatomi-

cal	structures	lie	very	close	to	the	radial	ar-
tery,	which	can	lead	to	potentially	serious	
complications	including	nerve	injury	and	im-
paired	hand	circulation.	

Several	anatomical	variations	of	the	radial	
artery	have	been	reported,	the	superficial	
dorsal	branch	of	the	radial	artery	is	present	
in	about	3%	of	cases,	and	persistent	me-
dian	artery	as	an	embryonic	remnant	of	the	
axial	artery	of	the	upper	limb,	occurring	in	
8%	of	cases.	Although	these	variations	are	
rare	it	is	important	for	practitioners	to	be	
aware	of	them	to	enable	them	to	perform	
radial	artery	harvest	successfully.

This	presentation	will	review	the	normal	

and	abnormal	anatomy	of	the	radial	artery	
including	documented	cases	of	anatomical	
variation	of	the	radial	artery	on	the	forearm	
and	discuss	the	possible	risks	associated	
with	this	procedure.	We	will	also	include	
our	own	experience	of	inadvertent	removal	
of	the	median	nerve	by	two	experienced	
medical	colleagues.	With	the	concept	of	
Human	Factors	we	retrospectively	analyzed	
and	identified	the	contributing	factors	in-
volved	in	this	adverse	event	which	greatly	
enhanced	our	understanding	of	the	key	de-
terminants	for	high	performance	in	surgery	
and	good	clinical	outcomes	in	high-risk	en-
vironments	like	operating	theatres.

Klaus Kallenbach  Department of Cardiac 

Surgery, University Hospital Heidelberg, Germany 

T
he	development	of	aortic	aneurysm	
and	acute	aortic	dissection	remains	
not	fully	understood.	Research	on	
Marfan	syndrome	(MFS)	helped	to	

understand	the	molecular	mechanisms	of	
aortic	disease	in	general.	In	1991,	for	the	
first	time	a	pathogenic	mutation	in	the	Fi-
brillin-1-Gen	(FBN1)	on	chromosome	15	
was	found	to	cause	a	marfanoid	phenotype.	
Since	then,	the	role	of	TGF-ß	and	its	co-fac-
tors	as	well	as	the	role	of	matrix-metallo-
proteinases	(MMPs)	in	the	development	of	
aortic	aneurysm	has	been	investigated	thor-
oughly,	resulting	in	important	findings.	For	
example,	the	Loeys-Dietz-Syndrom,	associ-
ated	with	aneurysm	formation	in	early	child-
hood	and	high	rates	of	aortic	dissection	at	
small	diameters,	is	genetically	defined	by	a	
mutation	of	the	TGFß-Receptors	(TGFBR1/2).	
These	findings	allowed	a	rationale	for	drug	
therapy	aimed	to	reduce	aneurysm	growth.	
Indeed,	Habashi	et	al.	demonstrated	that	
Angiotensin-1	receptor	antagonists	(AT1RA),	
such	as	Lorsartan,	are	capable	of	reducing	
aneurysm	growth	and	achievement	of	nor-
mal	vascular	phenotype	by	blockade	of	TGF-
ß-signalling	in	a	mouse	model	of	MFS.	Fur-
ther	research	from	the	group	in	Baltimore	
and	others	demonstrated	that	Pravastatin,	
ACE-Inhibitors	and	ERK-Antagonists	reduce	
aneurysm	growths	in	Marfan	mice,	too,	uti-
lizing	the	understanding	of	the	TGF-ß-sig-
nalling	cascades	for	new	treatment	options.	

All	important	developments	in	the	under-
standing	and	treatment	of	MFS	on	the	mo-
lecular	level	were	obtained	by	use	of	ge-
netically	modified	mouse	models	of	MFS.	
Several	models	are	available	today,	aimed	to	
mimic	the	phenotype	of	MFS.	We	use	the	
mgR/mgR	mouse	model,	where	an	inser-
tion	of	a	neo-cassette	into	fibrillin-1	gene	

leads	to	a	5-fold	reduction	of	elastin.	mgR/
mgR-mice	present	with	typical	phenotypic	
features	of	human	MFS	such	as	skeletal	de-
formations	and	aortic	root	aneurysm	forma-
tion	(figure	1A),	resulting	in	aortic	dissection	
in	49	out	of	50	animals.	We	were	able	to	
show	that	aortic	elastolysis	affects	all	parts	
of	the	aorta	(figure	1b),	but	significant	aor-
tic	dilatation	is	only	observed	in	the	ascend-
ing	aorta.	To	clarify	the	role	of	matrix-met-
alloproteinases	(MMPs)	in	the	process	of	
elastolysis	of	marfanoid	aorta,	we	experi-
mentally	blocked	elevated	MMP-activity	in	
mgR/mgR-mice	by	adenoviral	overexpression	
of	TIMP-1	in	a	heterotopic	transplant	model	
of	the	diseased	aorta.	We	reduced	the	activ-
ity	of	aortic	MMPs	with	this	approach;	how-
ever,	it	remains	open	if	elastolysis	in	the	aor-
tic	media	can	be	treated	with	this	strategy,	
and	we	learned	that	the	endothelial	dys-
function	in	MFS	may	play	a	key	role	in	de-
velopment	of	medial	elastolysis.	Further-
more,	it	has	been	shown	by	other	groups	

that	Doxycycline,	already	clinically	applied	
for	treatment	of	AAA,	has	the	potential	to	
experimentally	prevent	thoracic	aortic	aneu-
rysm	in	MFS	by	Inhibition	of	MMP-2	and	9.

The	translation	of	experimental	results	
into	clinical	application	became	true	for	sev-
eral	drugs.	Since	the	therapeutic	benefit	
of	ß-blockade	both	in	murine	and	human	
MFS	for	prevention	of	aortic	root	aneurysm	
is	rather	weak,	AT1RA	(Losartan)	and	ACE-
Inhibitors	(Enalapril)	were	introduced	into	
clinical	practise	in	prospective	randomized	
trials.	Both	drugs	showed	highly	signifi-
cant	reduction	of	aneurysm	formation	in	

murine	models.	In	humans,	first	results	are	
promising:	Yetman	et	al.	were	able	to	show	
that	ACE-Inhibitors	increased	aortic	elas-
ticity	and	reduced	aortic	stiffness,	resulting	
in	significantly	reduced	size	of	the	ascend-
ing	aorta	compared	to	ß-blocker	therapy	
in	Marfan	patients.	Brooks	et	al.	demon-
strated	that	treatment	with	Losartan	results	
in	significant	reduction	of	yearly	increase	of	
the	diameters	of	aortic	root	diameter	and	
sinotubular	junction	in	children,	compared	
to	the	time	before	initiation	of	Losartan	
therapy.	However,	both	trails	were	not	ran-
domized	and	lack	of	adequate	patient	num-

bers.	Several	prospective,	randomized	sin-
gle	or	multi	centre	trails	are	under	way	to	
investigate	the	potential	of	medical	therapy.	
Currently,	due	to	the	lack	of	results,	the	ba-
sis	of	medical	treatment	of	Marfan	patients	
remains	ß-blockade.	Further	research	on	the	
molecular	pathology	with	use	of	genom-
ics	is	mandatory	to	differentiate	the	various	
hereditary	diseases	connected	to	aortic	dil-
atation	and	to	develop	a	rationale	for	pro-
phylactic	drug	therapy.	Until	then,	high	vig-
ilance	for	early	detection	of	aortic	disease	
and	proper	prophylactic	surgical	treatment	
of	the	aorta	remains	crucial.
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The New Kid on the Block One Year Later

Radial artery harvesting 
– What can go wrong?

Experimental and clinical pharmacology in aortic disease

Figure 1: Typical features of themgR/mgR murine model of Marfan syndrome. A1: CT-scan of the skeleton of a 14 weeks old mgR/
mgR mouse. A2: CT-scan of the Aorta. Note the aneurysm in the ascending aorta and the aortic kinking.  

B1: Aortic elastolysis of mgR/mgR mouse (note the disruption and rarefication of the elastic fibres in the media). B2: Healthy aorta 
of a wild-type mouse (elastic fibres are thick and intact). 

Klaus Kallenbach

Hendrik Treede 
University Heart Center Hamburg, Department 

of Cardiovascular Surgery, Hamburg, Germany 

It	has	been	one	year	since	Symetis	S.A.	re-
ceived	 a	 CE	 Mark	 for	 its	 ACURATE	 TA™	

Aortic	 Bioprosthesis	 and	 Delivery	 System.	
The	 ACURATE	 TA™	 is	 designed	 specifical-
ly	 for	 transapical	access	and	 is	available	 in	
3	sizes	 to	 treat	annuli	diameters	of	21mm	
to	 27mm.	 The	 bioprosthesis	 is	 composed	
of	a	self-expanding	nitinol	stent	housing	a	

regular	 porcine	 tissue	 valve.	 Two	 pre-mar-
ket	clinical	trials	were	performed	(n=90)	and	
all	patients	have	reached	the	12	month	fol-
low-up.	

A	procedure	success	rate	of	94.4%	was	
shown	 in	 the	combined	study	cohort	with	
a	30	days	mortality	rate	of	less	than	8.0%.	
Additionally,	 no	 further	 reintervention	 on	
the	implanted	ACURATE	TA™	was	required	
once	 the	patient	was	discharged	 from	the	
OR.	No	aortic	dissections	were	reported	and	
most	deaths	were	non-cardiovascular	in	or-

igin.	At	12	months	follow-up,	pooled	data	
from	the	pre-approval	studies	show	survival	
of	80.0%.	(Figure	1)

Hemodynamic	 results	 at	 12	 months	
were	 good	 showcasing	 negligible	 paraval-
vular	leak	rates	(leak	above	+1	in	only	2	pa-
tients)	and	stable	transvalvular	gradient	and	
EOA,	a	mean	of	10.4	±	4.9mmHg	and	1.5	
±	0.6cm2,	respectively.	Functional	improve-
ment	was	reported	in	over	90%	of	patients.	

Today,	the	ACURATE	TA™	has	taken	its	
place	amongst	well-established	1st	Genera-

tion	TAVR	systems	with	its	comparable	safe-
ty	and	efficacy	profile	established	early	on	in	
clinical	trials.	Additionally,	the	device	boasts	
an	unparalleled	ease	of	use	that	translates	
into	 shorter	 procedure	 times	 and	 virtual-
ly	no	 learning	curve	as	compared	 to	com-
petitive	 products.	 The	 full	 12	 months	 trial	
data	will	be	presented	at	this	meeting	dur-
ing	the	Symetis	lunch	symposium	on	Mon-
day,	October	29	at	12:45	to	14:00	in	rooms	
129/130.
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R. Mrkonjic, N. Marusic, M. Solaric, N. Lukacevic, M. 

Sentic  Department of Cardiac Surgery, Clinical Hospital 

Dubrava, Zagreb, Croatia

C
ardiopulmonary	bypass	is	a	nonphysiolog-
ical	situation	that	can	result	in	a	number	
of	organ	damages.	The	situation	is	get-
ting	worse	by	extending	the	duration	of	a	

bypass.	In	an	aortic	arch	surgery,	a	circulatory	arrest	
is	inevitability	linked	to	a	significant	postoperative	
neurological	deficit,	whose	appearance	and	breadth	

are	also	associated	with	the	duration	of	thr	arrest.	
In	a	situation	when	we	have	both	a	prolonged	car-
diopulmonary	bypass	time	and	a	prolonged	circula-
tory	arrest	time,	we	can	certainly	expect	many	com-
plications.	

We	present	a	case	of	a	59-year	old	female	pa-
tient,	with	a	chronic	aortic	dissection,	type	Stanford	
B	,	with	a	physiologic	variation	of	the	right	subcla-
vian	arthery	(a.	luzoria),	dissection	after	branching	of	
the	brachiocephalic	trunk	with	celiac	trunk	and	su-
perior	mesenteric	artery	branch	from	the	true	lumen,	

renal	arteries	from	false	lumen	.	The	patient	under-
went	aortic	arch	replacement	surgery	with	E-VITA	
stent	graft	placement	and	reimplantation	of	the	su-
praaortic	branches,	and	ligation	of	the	right	subcla-
vian	artery.	

Surgery	duration	was	685	min,	CPB	time	was	537	
min,	and	aortic	cross-clamping	time	244	min.	

Cerebral	protection	was	pharmacological	(	20%	
mannitol,	methylprednisolone,	and	sodium	pentobar-
bital)	and	MHCA	(24	*	C)	+	SACP	224	min.	NIRS	mon-
itoring	was	used.	During	the	entire	procedure	rSO2	

values	were	over	50%.	In	the	postoperative	course	the	
patient	had	prolonged	“waking	up”	period.	In	early	
postoperative	course	was	agitated,	later	somnolent	
with	left	hemiparesis.	Brain	CT	scan	showed	right	oc-
cipital	ischaemic	supratentorial	lesion.	

After	55	days	of	ICU	stay	in	our	hospital	patient	was	
transfered	to	Clinic	for	Infectious	Diseases	because	
there	was	a	need	for	intermittent	mechanical	ventila-
tion	and	a	suspected	graft	infection.	After	a	while	the	
patient	was	discharged	from	Clinic	for	Infectious	Dis-
eases	with	complete	recovery	of	hemiparesis.

Lorenzo Menicanti  Dept. Cardiac Surgery, 

I.R.C.C.S Policlinico San Donato, Milan, Italy

S
urgical	Ventricular	Restoration	
(SVR)	has	been	introduced	as	
an	optional	therapeutic	strat-
egy	aimed	to	reduce	LV	volumes	

through	the	exclusion	of	the	scar	tissue,	
thereby	restoring	the	physiological	volume	
and	shape	and	improving	LV	function	and	
clinical	status.	Until	recently,	several	stud-
ies	have	shown	that	surgical	SVR	is	effec-
tive	and	relatively	safe	with	a	favourable	
5-year	outcome.	However,	in	spite	of	the	
large	amount	of	reports	drawn	on	various	
data	sets,	the	results	from	the	STICH	trial,	
which	showed	no	difference	in	the	occur-
rence	of	the	primary	endpoint	between	pa-
tients	treated	with	CABG	alone	or	CABG	
plus	SVR,	have	called	into	question	the	ad-
ditional	benefit	of	the	LV	surgical	recon-

struction.	The	management	of	patients	
with	ischemic	HF	without	angina	has	been	
a	challenge	in	the	past	because	of	the	lack	
of	randomized	data	with	patients	who	pre-
dominantly	had	HF	symptoms.	Neverthe-
less,	only	49%	of	the	STICH	patients	were	
in	NYHA	class	III/IV	and	the	same	percent-
age	were	in	CCS	III/IV	indicating	a	popula-
tion	more	representative	of	the	real	world	
of	ischemic	patients	independently	by	the	
HF.	Furthermore,	the	lack	of	additional	im-
provement	in	terms	of	survival	in	the	SVR	
group	observed	in	the	STICH	trial	might	be	
due	to	the	inadequate	volume	reduction,	
which	left	the	LV	end-systolic	volume	still	
large	(>	60ml/m2),	in	both	arms.	To	this	re-
gard,	our	group	reported	the	impact	on	
survival	of	a	residual	LVESVI	of	>	or	<	60ml/	
m2.	We	showed	that	LVESVI	following	SVR	
impacts	on	the	probability	of	death,	be-
ing	significantly	higher	in	patients	who	re-

main	with	a	post-operative	LVESVI	of	>	
60ml/m2.	Moreover,	nowadays	LGE-CMR	

(Late	gadolinium	enhancement	–	Cardiac	
magnetic	resonance)	is	gaining	widespread	
use	because	of	the	information	provided	
on	the	amount	of	myocardial	scarring	(fig-
ure.1)	and	its	relationship	with	the	out-
come.	Consequently,	LGE-CMR	should	be	
considered	an	important	diagnostic	tool	
to	identify	a	subset	of	ischemic	HF	pa-
tients	likely	to	benefit	from	surgical	thera-
pies	(figure.2).

The	choice	to	add	SVR	to	CABG	should	
be	based	on	a	careful	evaluation	of	pa-
tients,	including	symptoms	(HF	symp-
toms	should	be	predominant	over	angina),	
measurements	of	the	LV	volumes,	careful	
assessment	of	mitral	valve,	including	ge-
ometry	and	MR	severity,	assessment	of	the	

transmural	extent	of	myocardial	scar	tissue	
and	viability	of	regions	remote	from	the	
scar,	and	should	be	performed	only	in	cen-
tres	with	a	high	level	of	surgical	expertise.	
While	it	is	desiderable	that	a	more	detailed	
analysis	of	the	STICH	data,	if	any,	will	solve	
longstanding	unanswered	question,	the	
Task	Force	on	Myocardial	Revasculariza-
tion	of	the	European	Society	of	Cardiology	
(ESC)	and	the	European	Association	for	
Cardio-Thoracic	Surgery	(EACTS),	recog-
nized	the	merit	of	SVR	which	has	been	in-
cluded	as	a	surgical	option	combined	with	
CABG	in	selected	HF	patients	with	a	scar	
in	the	LAD	territory	and	a	baseline	LVESVI	
≥	60ml/	m2	(Class	of	Recommendation	IIb;	
level	of	evidence	B).

Rune Haaverstad  Professor and Chief, 

Department of Cardiothoracic Surgery, 

Haukeland University Hospital, Bergen, 

Norway

E
volving	stentgraft	tech-
nology	is	expanding	the	
range	of	clinical	indica-
tions	that	are	amenda-

ble	for	endovascular	solutions.	The	
pace	of	progress	is	relatively	slow	
due	to	the	complexity	of	thoracic	
aortic	pathology	and	risk	of	failure.	
Serious	complications	include	para-
plegia,	different	types	of	endoleak,	
stent	collapse,	retrograde	type	A	
dissection	and	rupture	with	subse-
quent	morbidity	or	mortality.	Most	
complications	following	thoracic	
aortic	stentgrafting	can	be	treated	
with	endovascular	repair.	However,	
in	3-5	%	open	surgery	is	required	
to	avoid	serious	events	and	restore	
vascular	continuity.	

Retrograde	type	A	dissection	is	a	
feared	and	not	so	uncommon	com-
plication	after	thoracic	endovascular	
aortic	repair	of	type	B	dissections.	
This	can	be	treated	with	urgent	
open	surgery	with	replacement	of	

the	ascending	aorta	and	hemiarch	
using	ECC,	DHCA	and	antegrade	
cerebral	perfusion	(Figure	1).	In	en-
dovascular	treatment	of	acute	type	
B	dissections	stentgraft	placement	
and	proximal	balloon-dilatation	
should	be	done	with	great	care.	
Both	oversizing	and	stentgraft	with	
bare	springs	may	harm	the	frag-
ile	dissected	aortic	tissue	and	cause	
retrograde	type	A	dissection.

Endograft	collaps	after	TEVAR	is	
most	commonly	seen	following	re-
pair	of	traumatic	thoracic	aortic	in-
juries	and	occasionally	seen	after	
stentgrafting	of	acute	type	B	dissec-
tions.	The	risk	of	endograft	collaps	

is	highest	during	the	first	weeks	af-
ter	repair	and	open	surgery	may	be	
a	solution.	However,	continuous	im-
provements	in	stentgraft	technol-
ogy	seem	to	have	reduced	the	risk	
of	endograft	collapse.	

Late	stentgraft	complications	
due	to	proximal	or	distal	type	1	en-
doleaks	can	usually	be	treated	with	
endovascular	reinterventions.	Some	
patients	develop	complications	that	

are	beyond	the	possibility	of	en-
dovascular	treatment	and	require	
extensive	open	surgery	through	
a	lateral	thoracotomy	or	thoraco-
laparotomy	with	the	use	of	ECC	
and	eventually	DHCA	(Figure	2).	

To	avoid	further	complications	
due	to	aneurysm	growth	and	re-
peated	endovascular	interventions,	
open	surgery	should	be	consid-
ered	as	the	first	treatment	alterna-

tive	in	thoracic	aortic	aneurysm	with	
chronic	dissection.	In	patients	with	
aneurysm	growth	of	the	arch	and	
descending	aorta	following	previous	
ascending	aorta	and	hemiarch	re-
pair,	endovascular	treatment	is	less	
likely	to	succeed	with	the	current	
stentgraft	technology.	In	such	cases,	
open	surgical	correction	should	be	
recommended,	particularly	in	a	pa-
tient	with	a	short	aortic	arch.

Prolonged cerebral protection in a case of aortic dissection

Surgical Restoration

Secondary surgical interventions after thoracic endovascular aortic repair

Perfusion: Session 4 - Case report - worst case scenarios 15:05-16:25  Room 112

Cardiac: Session 3 - Left Heart Failure 15:00-16:20  Rooms 115/117

Vascular: Session 3 - Thoracic vascular trauma 15:00-16:20  Room 114 

Figure.1 (left): Images have been acquired 
in a patient after a large myocardial 
infarction in the left anterior descending 
artery territory. After gadolinium 
administration, late gadolinium 
enhancement indicates a scar in the 
anterior wall and in the apex.

Figure. 2 (right): Cardiac Magnetic 
Resonance showing four-chamber (upper 

panel) and two-chamber projections 
before (on the left) and six months after 

the operation (on the right)

Lorenzo Menicanti

Rune Haaverstad Figure 2: A dissection rift (arrow) in the aortic arch adjacent to a stentgraft strutFigure 1: Proximal endoleak 
(arrow) with aneurysm of the 

aortic arch and the descending 
aorta treated with open surgery 
(including left thoracotomy, ECC 

and DHCA)
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Friedhelm Beyersdorf 

University Heart Center Freiburg, Germany

A
cute	cardiopulmonary	failure	is	associated	with	a	very	
high	mortality	rate.	It	may	occur	in	an	otherwise	healthy	
individual	(primary	acute	cardiopulmonary	failure,	e.g.	
acute	cardiac	failure	in	patients	with	acute	myocardial	

infarctions,	myocarditis,	etc.),	in	a	patient	with	a	known,	long-
standing,	chronic	heart	disease	(secondary	acute	cardiopulmonary	
failure),	after	cardiac	surgical	procedures	or	after	heart	transplan-
tations	(primary	graft	failure).

For	immediate	and	emergency	treatment,	modern	cannulas	and	
devices	are	available	to	either	support	only	lung	function	or	both	
heart	and	lung	function.	Extracorporeal	membrane	oxygenation	
(ECMO)	and	extracorporeal	circulatory	support	systems	(ECLSs)	
may	be	used	for	isolated	pulmonary	failure	and	for	both	heart	and	
lung	failure,	respectively.

ECLSs	can	either	be	installed	via	the	femoral	vessels	(femoral	ar-
tery	and	vein)	or	via	a	sternotomy	(for	post-cardiotomy	patients).	
Although	cannulation	for	and	operation	of	ECLS	are	often	with-
out	complications,	the	following	problems	may	occur	at	any	time	

and	immediate	correction	of	these	defects	must	be	made,	in	most	
cases	by	both	cardiac	surgeons	and	perfusionists.
1.	Cannulation	problems	causing	inadequate	flow
2.	Pump	and	oxygenator	problems
3.	Left	ventricular	distention
4.	Inadequate	coronary	and	cerebral	oxygenation
5.	Increased	afterload
6.	Coagulation	and	thrombosis	of	the	system
7.	Bleeding	complications	at	the	cannulation	sites
Successful	ECLS	support	can	be	maintained	for	a	short	period	
of	time,	i.e.	one–two	weeks.	The	goals	of	these	short-term	sup-
port	systems	are	either	a	bridge-to-decision	or	a	bridge-to-recov-
ery.	Alternatively,	they	can	be	used	as	a	bridge-to-bridge,	i.e.	if	an-
other	mechanical	assist	system	has	to	be	implanted	to	facilitate	
long-term	support.	These	systems	include	ventricular	assist	de-
vices	(VADs)	and	total	artificial	hearts	(TAHs).	The	short-term	re-
sults	(ranging	from	months	to	a	few	years)	have	improved	tre-
mendously	during	the	last	years	and	more	knowledge	has	been	
acquired	concerning	the	proper	indications	and	timing	for	implan-
tation.

Cardiac: Session 3 - Left Heart Failure 15:00-16:20  Rooms 115/117

Cardiac: Session 3 - Left Heart Failure 15:00-16:20  Rooms 115/117

Friedhelm Beyersdorf

Extracorporeal membrane oxygenation 
and extracorporeal circulatory support

Georg Wieselthaler  Division of Cardiothoracic 

Surgery, San Francisco, USA

R
otary	blood	pumps	are	the	pre-
dominant	pump	concepts	used	
nowadays	in	mechanical	circula-
tory	support.	With	their	option	for	

miniaturization,	still	providing	full	support	
for	the	failing	heart,	they	can	reduce	the	sur-
gical	trauma	during	implant.	Miniaturized	
control/driving	units	with	long	lasting	small	
batteries	guarantee	great	quality	of	life	while	
on	support.	Third	generation	rotary	blood	
pumps	with	their	magnetically	levitated	ro-
tor	suspension	systems,	overcome	the	me-
chanical	outwear	of	ballpoint	bearings	used	
in	second	generation	rotary	pumps.

The	HeartWare	HVAD	holds	a	unique	
concept	of	a	hybrid	passive-magnetic/hy-
drodynamic	rotor	suspension	system	which	
is	in	clear	contrast	to	the	otherwise	used	
active-magnetic	rotor	suspension	sys-
tems.	The	difference	between	the	two	re-
sults	in	a	dramatic	reduction	in	the	size	of	
the	driveline.	Unique	to	this	next	genera-

tion	ventricular	assist	device	is	its	miniatur-
ized	size	and	integrated	inflow	cannula,	
enabling	placement	of	the	160g	pump	
in	the	pericardial	space	without	the	need	
for	a	pump	pocket.	The	patented	sewing	
ring	facilitates	the	surgical	implantation	
and	supports	the	option	of	a	minimal	inva-
sive	approach.	Despite	the	small	size,	the	
pump’s	advanced	design	supports	the	fol-
lowing	features:

n	Provides	up	to	10	litres/min	of	flow	al-
lowing	a	wide	range	of	patients	to	be	
treated

n	Hydraulically	designed	to	optimize	blood	
flow	and	enhance	hemocompatibility

n	Hybrid	magnetic	/	hydrodynamic	impel-
ler	suspension;	no	contact	system	(no	
mechanical	bearings)	designed	to	last	as	
long	as	a	patient	needs	

n	Thin	(4.2mm),	flexible	driveline	with	fa-
tigue	resistant	cables;	no	fractures	seen	
in	trials

CE	and	FDA	data	have	shown	survival	rates	
with	the	HVAD	Pump	in	excess	of	91%	out	
to	180	days.	The	first	clinical	implantation	
of	the	HeartWare	HVAD	pump	was	per-
formed	in	March	2006	in	two	patients	at	
the	Medical	University	of	Vienna	by	Profes-
sor	Georg	Wieselthaler.	HeartWare	received	
CE	mark	for	the	HVAD	Pump	in	2009	and	
now	has	both	BTT	and	DT	indications	in	Eu-
rope.	In	April	2012,	the	HeartWare	Ven-
tricular	Assist	System	received	a	positive	
recommendation	from	the	FDA	advisory	

panel,	and	US	approval	is	expected	soon.
The	impressive	results	in	Europe	com-

bined	with	the	high	standard	of	serv-
ice	HeartWare	provides,	have	resulted	in	
HeartWare	capturing	much	of	the	Euro-
pean	market.	Up	to	now,	more	than	2,600	
pumps	have	been	implanted	in	26	coun-
tries	and	100	international	sites.	The	com-
pany	is	on	track	to	bring	its	next	genera-
tion	device,	the	HeartWare	MVAD	System,	
to	human	trials,	promising	a	further	minia-
turized	pump	and	patient	peripherals.

HeartWare HVAD
A novel concept for a third generation 
blood pump with a hybrid magnetic-
hydrodynamic rotor suspension

HVAD pump in pericardial spaceGeorg Wieselthaler

EACTS Quality Improvement 
Programme: an update
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	stratifica-

tion	score	in	Cardiac	surgery.	
The	database	and	Outcome	
Data	Publishing	group	will	
present	the	programme	of	
work	for	the	next	year.	The	
education	group	will	share	
initiatives	for	trainees	and	al-
lied	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	leader-
ship	programme	to	invite	
members	to	join	the	QUIP	
and	contribute	to	its	devel-
opment.	I	look	forward	to	
meeting	you	in	Barcelona.

EACTS Quality Improvement Programmes

T
hat	is	the	call	to	action	at	the	Abbott	Vascular	booth	
throughout	the	EACTS	congress	this	year.		In	an	effort	to	
raise	awareness	of	the	debilitating	burden	of	Mitral	Re-
gurgitation,	physicians	have	the	opportunity	to	write	on	a	

dedicated	wall	of	Abbott’s	booth	about	how	their	patients	feel.	
Mitral	Regurgitation	is	a	deadly	

and	pervasive	disease	that	of-
ten	goes	unchecked	until	it	is	too	
late.	Nearly	half	of	patients	re-
ferred	for	surgery	are	declined	
surgical	repair	or	replacement	be-
cause	of	multiple	co-morbidities	
and	advanced	age.	Visually	rep-
resenting	the	severe	clinical	im-
pact	of	the	disease	is	a	power-
ful	reminder	of	how	much	more	
we	can	do	for	these	patients.	The	
more	–	and	sooner	-	the	medical	
community	screens	for	MR	and	
refers	patients,	the	better	the	out-
come.		After	the	congress,	a	sum-
mary	of	your	notes	will	be	made	

available	and	shared	with	other	specialties	across	Europe.		Take	the	
opportunity	for	your	opinions	to	be	seen	and	your	patient’s	feel-
ings	to	be	heard.

Express yourself through completion of the sentence: 
“patients with severe MR feel like …!” 

Express yourself through completion of the 
sentence: “patients with severe MR feel like …!” 

“Express Yourself!”
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In	May/June	of	this	year	a	series	of	major	
earthquakes	occurred	in	Northern	Italy	im-

pacting	one	of	Sorin	Group’s	seven	manu-
facturing	facilities	worldwide.	The	Sorin	Car-
diopulmonary	 facility	 located	 in	Mirandola	
manufactures	autotransfusion	sets,	oxygen-
ators	and	integrated	perfusion	tubing	sets.	

We	 would	 like	 to	 thank	 our	 custom-
ers,	 partners	 and	 the	 medical	 communi-
ty	 for	 your	 support	 following	 the	 earth-
quakes.	We	greatly	appreciate	the	concern	
and	compassion	you	have	shown	over	the	
past	 few	 months	 as	 we	worked	 through	
this	challenge,	restored	operations	and	re-
sumed	production.

While	 our	 goal	 was	 to	 quickly	 restore	
our	 facilities	 and	 resume	 production	 and	
distribution,	our	main	focus	was	the	safe-

ty	of	our	employees.	We	are	very	happy	to	
report	that	we	remained	ahead	of	sched-
ule	throughout	the	entire	recovery	process	
while	ensuring	the	safety	of	all	employees.	

Understanding	the	impact	of	the	earth-
quakes	 on	 our	 employees,	 their	 families	
and	 the	entire	Mirandola	 community,	we	
established	an	Earthquake	Relief	Fund.	This	
allowed	Sorin	Group	employees	worldwide	
to	 assist	 fellow	 teammates	 and	 the	 sur-
rounding	community	directly	 impacted	by	
this	crisis.	

This	safe,	secure	and	well	organized	re-
covery	effort,	fueled	by	the	dedication	and	
commitment	of	our	employees,	has	result-
ed	in	the	rapid	recovery	of	manufacturing	
affected	products.	Within	only	30	days	after	
the	earthquakes	we	were	able	to	resume	a	

portion	of	our	ATS	production.	And	with-
in	90	days	we	had	restored	and	revalidat-
ed	manufacturing	of	all	key	product	lines	in	
our	Mirandola	facility.

Today,	5	months	after	the	earthquakes,	
we	have	not	only	restored	our	equipment	
and	facilities,	but	we	have	expanded	pro-
duction	 volume	 to	 more	 quickly	 achieve	
needed	inventory	levels	for	global	distribu-
tion.	We	are	now	in	the	process	of	distrib-
uting	 all	 Sorin	 Cardiopulmonary	 products	
to	customers	worldwide	and	expect	that	all	
customer	product	needs	will	be	met	in	the	
coming	weeks.	

In	 parallel	 with	 restoring	 our	 cardiop-
ulmonary	 manufacturing	 capabilities,	 we	
have	 continued	 to	 invest	 in	 technology	
and	develop	a	pipeline	of	highly	innovative	

products.	Given	our	focus	on	the	future	we	
look	forward	to	the	launch	of	several	new	
products	which	will	offer	advanced	thera-
peutic	benefits	while	providing	our	custom-
ers	with	increased	clinical	efficiencies.	

Our	ingenuity,	market	leadership,	qual-
ity	performance,	operating	capacity,	 infra-
structure	 and	 business	 performance	 was	
never	 impacted.	 Sorin	 Group	 remains	 a	

world	leader	in	cardiac	system	innovation.	
Our	Solid	Past	now	 includes	 this	 rapid	

recovery	effort	further	proving	the	resiliency	
of	Sorin	Group.	Our	Strong	Future	is	bright-
er	than	ever	as	we	look	forward	to	serving	
the	needs	of	our	customers	worldwide.	

Please stop by our booth or vis-
it our website at www.sorin.com to 
learn more.

Solid Past. Solid Future. Sorin Group recovery.

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

C
TSNet	(www.ctsnet.org),	the	leading	source	of	
online	resources	dedicated	to	cardiothoracic	sur-
gery	and	the	major	hub	of	the	international	on-
line	community	of	cardiothoracic	surgeons	and	

allied	health	care	professionals,	is	very	pleased	to	be	exhib-
iting	at	the	26th	EACTS	Annual	Meeting	in	Barcelona.

In	addition	to	being	the	main	access	point	to	the	spe-
cialty’s	key	journals	and	a	huge	repository	of	outstanding	
text-based	and	multimedia	clinical	resource,	CTSNet	houses	
individual	profile	pages	or	“homepages,”	as	they	are	pop-
ularly	known,	for	over	45,000	cardiothoracic	surgery	pro-
fessionals,	34,000	of	whom	are	surgeons.	CTSNet’s	par-
ticipants	are	located	all	over	the	world,	but,	interestingly,	
European-based	surgeons	and	allied	health	professionals	
make	up	a	staggering	38	percent	of	the	CTSNet	commu-
nity!

As	you	might	expect,	CTSNet’s	individual	profile	pages	
are	very	heavily	trafficked,	making	it	essential	that	you	
keep	your	contact	information	and	profile	photograph	
fully	up	to	date.	To	keep	yourself	accessible	to	your	col-
leagues	and	patients	alike,	and	to	sustain	CTSNet	as	the	vi-
tal	community	of	cardiothoracic	surgery	professionals,	spe-
cialty-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	assist	you!

When	you	stop	by	the	CTSNet	Stand,	it	will	also	be	a	
good	opportunity	for	you	to	learn	about	CTSNet’s	new	ini-
tiatives,	including	its	recent	move	to	Chicago,	Illinois,	USA,	
where	The	Society	of	Thoracic	Surgeons	is	now	providing	
management	services	to	the	organization,	the	migration	of	
ctsnet.org	to	a	new	software	platform,	and	the	recent	ex-
pansion	of	CTSNet	Journal	and	News	Scan	activities.	We	
would	also	love	to	hear	your	feedback	on	what	you	most	
enjoy	about	CTSNet,	and	new	directions	that	the	CTSNet	
Board	of	Directors	should	consider	taking	the	organization	
and	the	website	in	the	coming	years.	

The	mission	of	CTSNet	is	“to	advance	education	and	col-
laboration	in	the	global	cardiothoracic	surgical	community	
through	Internet	resources.”	With	your	ongoing	participa-
tion,	we	can	help	ensure	that	CTSNet	remains	the	princi-
pal	venue	on	the	web	where	cardiothoracic	surgeons	go	to	
learn	about	new	techniques,	connect	with	their	colleagues,	
and	stay	apprised	of	the	latest	research	on	devices	and	pro-
cedures.	We	look	forward	to	seeing	you	at	Stand	37!
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Jolanda Kluin 

UMC Utrecht, Netherlands

T
he	first	successful	replace-
ment	of	a	single	pulmo-
nary	valve	leaflet	with	
a	tissue	engineered	(TE)	

equivalent	was	demonstrated	in	
1995	in	lambs.	In	patients,	the	first	
TE	heart	valve	was	implanted	in	Eu-
rope	in	2001.	In	this	study	a	decel-
lularized	porcine	HV	substitute,	in-
troduced	in	Europe	with	CE-mark	
was	implanted	for	reconstruction	
of	the	right	ventricular	outflow	
tract	in	four	male	patients	(age	2.5-
11	years).	In-vitro	hydrodynamic	
testing	and	in-vivo	hemodynamic	
evaluation	in	sheep	by	echocar-
diography	and	explants	histology	
showed	promising	results.	How-
ever,	implantation	in	these	pediatric	
patients	resulted	in	early	failure	of	
the	xenograft	tissue	due	to	degen-
eration	caused	by	inflammation	by	
a	foreign	body	type	reaction.	The	
pre-clinical	in-vivo	testing	in	the	
most	common	used	sheep	model	
has	failed	to	predict	failure	of	this	
living	TE	product	in	humans,	possi-
bly	due	to	the	species	non-specific	
in-vivo	testing.

The	decellularization	process	
was	assumed	to	significantly	re-
duce	the	antigenicity	and	ideally	
allow	for	repopulation	of	the	graft	
with	recipient	autologous	cells	and	
create	a	living	tissue.	However,	de-
cellularization	of	xenogenic	heart	
valve	tissue	does	not	result	in	a	bi-
ologically	‘silent’	inert	matrix;	it	is	
suggested	that	a	number	of	in-
flammatory	stimuli	are	still	active	
within	decellularized	xenogenic	
tissue.	A	decellularized	matrix	in-
duces	platelet	adhesion	and	acti-
vation.	Seeding	with	autologous	

endothelial	cells	may	effectively	
abolish	platelet	adhesion	and	ac-
tivation.	In	addition,	decellulari-
zation	protocols	vary	in	their	ef-
ficiency	of	cell	removal	as	well	as	
preservation	of	the	matrix	integ-
rity.	Cell	remnant	removal	is	neces-
sary,	as	the	presence	of	dead	cells	
potentially	lead	to	inflammation	
(e.g.	incomplete	decellularization	
is	associated	with	the	presence	of	
alpha-gal	epitope)	and/or	calcifi-
cation	in-vivo.	Finally,	the	use	of	
unfixed	xenografts	carries	the	risk	
of	disease	transmission,	such	as	
Creutzfeldt-Jakob	disease.

The decellularized allograft 
is therefore a safer option 
compared to the xenograft.
On	February,	7th	2008,	the	FDA	
clears	the	market	for	the	first	de-
cellularized	allograft	based	on	clini-
cal	data	comparing	342	decellular-
ized	valves	(implanted	between	the	
years	2000	and	2004)	to	1,246	tra-
ditional	allograft	heart	valves.	The	
data	included	information	on	mor-
tality,	device-related	re-operations,	
structural	valve	deterioration,	en-
docarditis	and	blood	clots.	The	FDA	
found	that	the	decellularized	valve	
performed	at	least	as	well	as	tra-
ditional	allograft	valves.	Prior	to	
the	first	clinical	implantation,	four	
implantations	in	sheep	were	de-
scribed;	the	results	were	excellent.

Nowadays,	only	sparse	cell	in-
filtration	in	leaflets	of	decellular-
ized	homografts	has	been	ob-
served	when	implanted	in	patients.	
Long-term	results	of	current	run-
ning	clinical	studies	using	decellu-
larized	xeno-	and	homografts	will	
provide	more	insight	in	the	repop-
ulating	capacity	of	humans	and	of	
graft	durability.

Michael Stenger  Department of Cardio-

Thoracic Surgery, Odense University Hospital, 

Denmark

M
anagement	of	infections	
caused	by	methicillin-resist-
ant	Staphylococcus	aureus	
(MRSA)	is	a	major	challenge	in	

health	care	settings	in	EU	and	worldwide.	
Denmark	has	previously	had	a	low	prev-

alence	and	incidence	of	MRSA	(<1%).	Even	
so,	over	past	decade	we	have	in	line	with	
many	other	European	countries	observed	
an	increase	in	the	number	of	new	cases	
(Figure	1).	To	maintain	a	low	incidence	the	
Danish	National	Board	of	Health	prepared	
in	2006	national	guidelines	on	the	preven-
tion	of	MRSA	spreading	in	hospitals	as	well	
as	non-hospital	settings.

The	two	main	principles	of	prevention	
are:	1)	to	identify,	isolate	and	eradicate	the	
bacterium	in	the	patients	concerned,	and	2)	
to	ensure	that	health	care	workers	adhere	
strictly	to	stipulated	hygiene	measures.

Since	2006	a	surveillance	program	
(DANMAP)	has	reported	an	increase	of	
new	cases	of	MRSA	infections	classified	as	
health	care	associated	community	onset	
(HACO)	and	community-acquired	(CA)	(Fig-
ure	2).	This	is	mainly	due	to	import	from	
abroad,	which	spread	in	to	the	community	
and	finally	end	up	in	the	hospitals.	In	ad-

dition,	over	the	last	few	years	we	have	re-
corded	an	increasing	numbers	of	cases	due	
to	transmission	from	livestock	(predom-
inantly	pigs).	Nonetheless,	a	stabile	low	
rate	of	hospital	acquired	(HA)	infection	has	
been	recorded,	which	indicates	that	the	
Danish	guidelines	for	prevention	of	MRSA	
serves	its	purpose	of	minimizing	HA-MRSA	
infections.	Hence,	isolation	of	patients	with	
MRSA	infections	is	a	key	factor	in	the	pre-
vention	of	spread	in	hospitals.	However,	it	
is	associated	with	considerable	costs,	logis-
tic,	and	nursing	challenges	as	well	as	en-
hanced	psychological	stress	and	reduced	
quality	of	life	for	patients.

To	identify	and	isolate	are	demanding	
procedures	but	to	eradicate	MRSA	is	also	
increasingly	difficult	with	only	a	few	effec-
tive	antibiotics	remaining,	and	so	far	the	
inert	process	of	developing	new	antibiot-
ics	cannot	keep	up	with	the	increasing	re-
sistance.

Consequently,	the	major	objective	of	my	
research	plan	is	to	develop,	validate	and	
test	alternative	ways	to	fight	MRSA	and	an-
timicrobial	resistance	in	general.	At	first,	
we	must	reduce	the	use	of	broad-spec-
trum	antibiotics	through	development	of	
faster	determination	methods	of	antibiotic	
sensitivity,	thus	treatment	can	be	more	tar-
geted	and	more	specific	with	better	recov-
ery.	Moreover,	we	focus	on	already	existing	
drugs	originally	developed	and	approved	
for	other	purposes,	but	also	possesses	an-
tibacterial	activity	and	the	ability	to	convert	
resistant	bacteria	to	become	sensitive	to	ex-
isting	antibiotics.	Laboratory	screening	and	
testing	of	well-known	drugs	have	already	
identified	a	number	of	drugs	with	additive	
antibacterial	capacities	and	synergistic	ef-
fects	in	combination	with	traditional	antibi-
otics	against	multi-resistant	bacteria,	such	
as	MRSA.	Furthermore,	these	drugs	are	val-
idated	through	pharmaco-epidemiological	
studies	and	experimental	trials	in	infectious	
animal	models.	Those	passing	the	tests	will	
be	ready	for	clinical	trials	in	humans.

Thomas Modine  Lille, France

C
ardiac	pathologies	are	a	major	cause	
of	morbidity	and	mortality.	Although	
the	principles	of	cardiovascular	sur-
gery	and	interventional	cardiology	

have	remained	unchanged	for	years,	impor-
tant	technical	developments	have	emerged	and	
new	treatment	options	have	developed.	The	
management	of	patients	has	improved	by	the	
application	of	new	technologies.	Patients	pre-
senting	for	surgical	indications	are	more	chal-
lenging.	As	a	consequence,	the	demand	for	
less	traumatic	strategies	increases	dramati-
cally.	Transapical	aortic	valve	implantation	is	
a	therapeutic	advance	for	aortic	valvular	dis-
ease.	However,	the	adoption	of	new	technol-
ogy	can	be	extremely	challenging,	and	patient	
selection	is	key.	The	transapical	approach,	is	
safe	and	effective;	it	provides	an	alternative	so-
lution	for	TAVI	in	patients	in	whom	arterial	ac-
cess	was	denied.	Midterm	mortality	and	mor-
bidity	rates	compares	favourably	with	other	
altenatives.	Transapical	access	was	also	suc-
cessfully	used	to	in	mitral	and	pulmonary	valves	
treatment.	It	could	also	provide	a	better	access	
to	treat	pathologies	as	type	A	aortic	dissection	
by	stenting	the	ascending	aorta	using	covered	
stents.	Interestingly,	percutaneous	transthoracic	
ventricular	puncture	has	been	used	since	the	
1930s	for	aortic	valve	pressure	gradient	assess-
ment	and	left	ventriculography	with	compli-
cations	described	as	coronary	artery	laceration	
and	pericardial	tamponade.	Direct	puncture	of	
the	right	ventricle	was	also	used	to	diagnose	

tricuspid	insufficiency.	Surgical	trauma	and	re-
liable	closure	of	the	access	remain	a	major	is-
sue.	Some	authors	have	reported	significant	
peri-operative	apical	bleeding	in	upto	3%	of	
patients.	The	solution	would	come	from	the	
rapid	progress	in	the	domain	of	sutureless	clo-
sure	devices,	and	make	us	believe	that	it	would	
be	possible	to	achieve	aortic	and	mitral	valve	
implantation	by	direct	transthoracic	percutane-
ous	ventricular	puncture	in	the	coming	years.	
For	this	purpose,	it	was	suggested	to	use	mus-

cular	closure	devices	designed	for	percutane-
ous	VSD	closure	with	promising	results	in	an-
imal	model.	This	less	invasive	approach,	may	
provide	advantages;	indeed,	it	could	has	a	bet-
ter	hemostatic	effect	thanks	to	the	pericardial	
and	medistinal	surrounding	tissue	and	could	
help	avoiding	general	anesthesia.	But,	even	if	
technology	is	helping,	could	a	percutaneous	
transapical	procedure	be	predictible	and	feasi-
ble?.	The	wide	anatomical	variations	between	
individuals	in	cardiac	axis	orientation,	coronary	
arteries	branches	and	the	cardio-phrenic	an-
gle	anatomy	are	the	obstacles.	CT	coronary	an-
gioraphy	(CTCA)	is	the	most	appropriate	im-
aging	technique	to	evaluate	such	a	potential	
approach	showing	the	anatomical	structures	at	
risk	with	high	resolution,	in	particular	the	coro-
nary	arteries.	

We	assessed	the	feasibility	and	theoritical	
risk	of	percutaneous	approach	of	the	left	ven-
tricle	using	prospectively-gated	CTCA	in	order	
to	define	dierct	percutaneous	transapical	punc-
ture	line.	We	described	the	landmarks	and	ori-
entations	of	this	puncture	line	and	analyzed	its	
relations	with	surrounding	structures.	Risk	was	
classified	according	to	potential	complications	
based	on	the	distance	between	the	puncture	
axis	and	limiting	structures	as	well	as	structures	
to	pass,	the	width	of	the	puncture	window	and	
security	margin.	Interestingly,	we	found	that	
a	virtual	puncture	line	from	the	skin	to	the	LV	
was	possible	in	95%	of	patients.	Those	clinical	
findings,	are	a	step	from	bench	to	bedside,	and	
of	great	importance,	corroborating	the	recent	
research	studies	results	in	animals.

MRSA management – the Danish experience
New and old strategies to fight antimicrobial resistance

Percutaneous transapical puncture of the left ventricle

Figure 1. Number of MRSA cases with a three year moving average, Denmark 
(copyright DANMAP 2010)

Michael Stenger

Figure 2. Number of MRSA cases presenting with infection according to 
epidemiological classification, Denmark (copyright DANMAP 2010)

Nurses, Nurse Practitioners and Physician Assistants: Postoperative quality improvement 09:40-11:20  Room 122/123

Basic science: Session 3 14:20-16:00  Room 188/119 Basic science: Session 2 
13:00-14:20  Room 188/119

Clinical experience 
with tissue engineered 
based on decellularized 
scaffolds

Thomas Modine
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Elaine Teh  Cardiac Research Fellow, Cardiac 

Surgical Research, The Rayne Institute (King’s 

College London)

C
urrently	there	is	ongoing	debate	
about	the	role	of	surgery	in	the	
revascularisation	of	patients	
presenting	with	acute	coro-

nary	syndrome	(ACS),	especially	patients	
in	the	non-ST	elevation	myocardial	infarc-
tion	(NSTEMI)	category.	These	patients	are	
often	rather	heterogenous	in	terms	of	the	
extent	of	myocardial	injury.	Some	stud-
ies	reported	higher	mortality	and	morbid-
ity	whereas	other	studies	showed	con-

tradictory	results,	stating	no	difference	in	
risks	of	surgery	compared	to	elective	car-
diac	patients.	

At	the	same	time,	there	has	been	con-
siderable	progress	in	the	field	of	matrix	
metalloproteinases	(MMPs)	and	its	role	
in	acute	cardiovascular	pathophysiology.	
MMPs	are	zinc-containing	endopepti-
dases	involved	in	tissue	breakdown	and	
synthesis.	Over	the	years,	rather	than	a	
primary	role	in	the	extracellular	matrix,	
MMPs	have	been	shown	to	be	important	
signaling	molecules,	involved	in	almost	
every	aspects	of	biology.	MMPs,	especially	
MMP2,	have	been	shown	to	play	a	signif-

icant	role	in	acute	ischaemia-reperfusion	
injury	of	the	heart.	The	roles	of	MMP	
have	been	investigated	using	various	an-
imal	models	simulating	different	clinical	
setting;	global	ischaemia-reperfusion	and	
regional	infarction	followed	by	regional	
ischaemia-reperfusion.	

Combining	these	two	observations,	we	
hypothesized	that	MMP2	is	involved	in	
exacerbating	heart	dysfunction	when	pre-
viously	infarcted	hearts	are	subjected	to	
an	additional	elective	global	ischaemia.	
This	scenario	is	manifested	by	patients	
presenting	with	ACS	requiring	urgent	car-
diac	surgery.	

We	therefore	use	a	well-established	in-
vivo	model	of	surgical	ligation	of	the	left	
anterior	descending	coronary	artery	in	
rats.	The	rats	were	allowed	to	recover	for	
seven	days	before	subsequently	harvest-
ing	the	infarcted	hearts	for	isolated	Lan-
gendorff	heart	perfusion.	During	isolated	
heart	perfusion,	we	could	then	study	the	
temporal	trend	of	recovery	of	the	hearts	
during	reperfusion	after	a	further	period	
of	global	ischaemia	by	measuring	indices	
of	contractility	such	as	left	ventricular	de-
veloped	pressure	and	end-diastolic	pres-
sure.	At	the	end	of	the	perfusion	protocol,	
we	also	carried	out	biochemical	assays	in	

the	myocardium.	
Our	results	showed	that	previously	inf-

arcted	hearts	do	indeed	have	less	capac-
ity	to	recover	following	a	further	period	of	
global	ischaemia.	At	the	same	time,	there	
was	an	associated	increased	in	MMP2	ac-
tivity	in	the	ischaemic	myocardium;	thia	
may	correlate	the	role	of	MMP2	with	
the	myocardial	dysfunction.	Inhibition	of	
MMP2	activity	led	to	improved	recovery	
of	the	infarcted	hearts.	Further	research	in	
this	area	may	allow	translation	into	clinical	
practice	to	improve	the	outcome	for	pa-
tients	undergoing	cardiac	surgery	soon	af-
ter	a	myocardial	infarction.	

The	E-vita	open	plus	hybrid	stent	graft	system	com-
bines	 surgical	 vascular	 reconstruction	 with	 mod-

ern,	 minimally	 invasive	 aortic	 stenting.	 This	 unique	
prosthesis	 simplifies	 previous	 therapeutic	 techniques	
which	impose	a	severe	strain	on	the	patients	with	their	
two-stage	procedure	and	invasiveness.	By	using	E-vita	
open	plus,	the	operative	procedure	can	be	reduced	to	
a	single	intervention	from	which	both	patient	and	sur-
geon,	benefit	in	equal	measure.

E-vita	open	plus	allows	the	so	called	optimized	“Fro-
zen	Elephant	Technique”	technique.	This	technique	en-
ables	treatment	of	complex	lesions	of	the	thoracic	aorta	
during	a	single-stage	procedure	combining	the	endovas-
cular	stenting	of	the	descending	thoracic	aorta	with	con-
ventional	surgery	using	the	concept	of	the	elephant	
trunk.	After	median	sternotomy	and	under	circulatory	ar-
rest	the	arch	is	opened.	The	E-vita	open	plus	stent	graft	
system	is	introduced	in	an	antegrade	fashion	in	the	aorta	
descendens	over	the	previously	placed	stiff	guide	wire.	
By	using	of	the	safe	and	precise	Squeeze-to-Release	de-
ployment	mechanism	the	hybrid	stent	graft	can	be	de-
ployed.	After	surgical	fixation	of	the	stent	graft	portion	
by	a	circumferential	suture	line	the	infolded	surgical	cuff	
can	be	easily	everted	and	sutured	to	another	vascular	
graft	or	used	for	the	aortic	arch	reconstruction.

The	E-vita	open	plus	stent	graft	system	is	availa-

ble	in	diameters	from	24	to	40mm	as	well	as	in	differ-
ent	lengths	of	the	surgical	cuff	portion	(50,	70mm)	and	
stent	graft	portion	(130mm,	150mm	and	170mm).	The	
one-piece	hybrid	stent	graft	is	made	of	blood	tight	poly-
ester	and	supported	by	nitinol	springs	in	the	stent	graft	
section.	Due	to	the	special	weaving	process	the	surgical	
cuff	is	primarily	blood	tight	without	any	impregnation	or	
pre-clotting.	The	unique	delivery	system	allows	precise	
positioning	of	the	stent	graft	and	controllable	deploy-
ment.	Since	a	few	months	a	new	delivery	system	is	avail-
able	which	offers	a	more	compact	size	in	order	to	ensure	
space-saving	handling	in	the	operating	field.

Founded	in	year	2000,	JOTEC	has	become	firmly	es-
tablished	on	the	market	as	a	specialist	for	aortic	dis-
ease.	The	product	portfolio	contains	numerous	solutions	
for	life-threatening	aortic	and	peripheral	vascular	dis-
eases.	The	production	is	based	in	Germany,	at	the	com-
pany	headquarters	in	Hechingen.	Direct	sales	unites	are	
located	in	Italy,	Poland,	Spain	and	Switzerland	together	
with	an	international	network	of	distributors	guarantee	
worldwide	market	presence.	To	learn	more	about	our	E-
vita	open	plus	stent	graft	system	please	visit	us	at	our	
booth	No.	121.
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The Hybrid Stent 
Graft System 
E-vita open plus

The influence of acute matrix metalloproteinase activity on 
myocardial dysfunction associated with urgent cardiac surgery: 
cardioprotective effects of inhibition
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A
ortic	aneurisms	present	
to	the	surgeon	in	a	
wide	variety	of	an-
atomical	configura-

tions:	those	involving	the	aortic	
root	may	or	may	not	be	associ-
ated	with	aortic	regurgitation	and	
aortic	valve	leaflet	deterioration.	
As	poor	quality	of	leaflets	practi-
cally	prevents	the	patient	to	ben-
efit	the	advantages	of	a	conserv-
ative	surgical	procedure	(such	as	
the	reimplantation	or	the	remod-
eling)	it	is	a	stringent	question	to	
ascertain	what	aneurism	do	early	
deteriorate	the	aortic	valve	and	
thus	must	be	operated	on	earlier	
to	preserve	valve	quality.

The	fludodynamic	science	as	
applied	in	the	racing	sailing	sug-
gests	that	the	angle	a	sail	with-
stand	into	the	wind	dramatically	
impacts	on	the	sail	duration	itself:	
sails	used	to	go	upwind,	therefore	
in	laminar	fluid	conditions,	last	
even	ten	years,	but	sails	used	to	
go	downwind	as	the	Spinnaker,	
receiving	a	turbulent	flow,	only	
last	a	couple	of	season.

To	ascertain	if	analogue	condi-
tions	occur	to	aortic	leaflets	we	
used	a	computational	simula-
tion	technique	known	as	Finite	El-
ement	Analysis.	This	technique	
heavily	relies	on	computational	
power	to	divide	a	complex	solid	
object	in	small	segments	of	sim-
ple	shape,	which	movements	un-
der	stress	can	be	mathematically	
defined.	It	has	been	used	widely	
in	aeronautical	and	sport-car	
modeling	as	well	as,	in	medicine,	
for	simulation	of	stress	on	mitral	
valve	and	aortic	root.

The	stress	analysis	of	Finite	El-
ements	Technique	is	always	very	
understandable	because	is	repre-
sented	as	a	color	coded	“wrap-
ping”	of	the	stressed	objects	(the	
Von	Mises	stress	Pattern):	colors	
range	from	blue	(lowest	stress)	to	
red	(highest	stress)	via	pink,	vio-
let,	green,	yellow	and	orange.

We	modeled	a	normal	aorta,	
an	aneurism	with	loss	of	sinotu-
bular	junction	but	preserved	an-
nular	diameter,	an	aneurism	with	
preserved	sinotubular	junction	
but	with	enlarged	annular	diame-

ter	and	finally	an	aneurism	where	
both	the	sinotubular	junction	and	
the	aortic	annulus	were	enlarged.

Virtually	pressurizing	the	four	
aortic	roots	we	obtained	compa-
rable	stress	patterns	showing	that	
the	normal	aorta	has	the	low-
est	stress,	the	loss	of	sinotubular	
junction	produces	a	slightly	en-
hanced	stress	(+14%)	more	evi-
dent	on	the	free	margin,	the	en-
largement	of	the	aortic	annulus	
produces	a	dramatic	increase	
(+64%)	of	stress	both	on	the	free	
margin	and	on	the	belly	of	the	

leaflet;	the	enlargement	of	both	
annulus	and	sinotubular	junction	
produces	a	stress	pattern	largely	
overlapping	the	enlarged	aortic	
annulus	model.

Therefore	we	conclude	that	the	
aortic	annuloectasia	is	by	far	the	
single	most	important	determi-
nant	of	stress	on	aortic	valve	leaf-
lets;	this	may	suggest	earlier	sur-
gery	for	patients	presenting	this	
configuration	to	enhance	proba-
bilities	of	a	successful	conserva-
tive	treatment.

Annular dilatation and loss of sinotubular 
junction in aneurismatic aorta: 
implications on leaflet quality at the time 
of surgery. A Finite Element study
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The four Models

Stress Patterns visual comparison

Below: Stress patterns comparison on graph

Luca Weltert

Minimal	incision	valve	surgery	(MIVS)	provides	
excellent	outcomes	and	significant	benefits	

for	patients	and	surgical	teams	alike.	Through	pe-
ripheral	 cannulation,	 Edwards	 ThruPort	 systems’	
allows	for	fewer	products	within	the	incision	site.	
This	 offers	 excellent	 visualization	 and	 a	 virtually	
bloodless,	unobstructed	operative	field,	enabling	
valve	repair	or	 replacement	through	the	smallest	
possible	incision.*

MIVS	 enabled	 by	 ThruPort	 systems,	 provides	
significant	patient	benefits,	including:
n	 Shorter	hospital	stays	and	time	in	the	ICU
n	 Faster	return	to	work	or	routine	activities
n	 Less	discomfort	and	pain
n	Reduced	blood	loss
n	 Less	surgical	trauma	and	risk	of	infection	or	com-

plications
n	 Improved	cosmesis
The	IntraClude	device	was	specifically	designed	to	

provide	just	what	you’re	looking	for	in	minimally	
invasive	mitral	valve	surgery.	The	IntraClude	device	
is	the	only	solution	specifically	designed	for:
n	 Endovascular	intra-aortic	occlusion	through	pe-

ripheral	access	enabling	the	smallest	possible	inci-
sion*	

n	Antegrade	cardioplegia	delivery	for	optimal	pro-
tection	of	myocardial	tissue

n	Aortic	root	venting	for	an	unobstructed,	virtually	
bloodless	surgical	field

n	Aortic	root	pressure	monitoring
The	 IntraClude	device	 can	be	used	 in	 cardiopul-
monary	bypass	procedures	 such	as	minimal	 inci-
sion	mitral	valve	repair	or	replacement	procedures,	
re-operations,	 tricuspid	 valve	 procedures,	 intrac-
ardiac	 myxoma	 resection,	 patent	 foramen	 ovale	
repairs,	 atrial	 septal	 defect	 repairs,	 and	 ablative	
maze	procedures	for	atrial	fibrillation.

*When	compared	to	median	sternotomy

Edwards PortThru Systems

Ludwig K. von Segesser  Department of Surgery, CHUV, 

Lausanne, Switzerland

Temporary	 caval	 stenting	has	been	 identified	
as	 most	 promising	 approach	 for	 improving	

venous	drainage	during	 remote	access	CPB	 for	
minimally	 invasive	cardiac	surgery,	complex	car-
dio-thoracic	procedures,	and	ECMO.	As	a	matter	
of	fact,	up	to	50%	higher	flows	can	be	achieved	
with	 the	 self-expanding	 smartcanula®	 intro-
duced	 through	 relatively	 small	 peripheral	 veins	
into	the	caval	axis	and	the	right	atrium.	

In	addition,	it	was	shown	be	experimental	and	
clinical	studies,	that	longer	self	expanding	can-

nulas	 providing	 caval	 support	 for	 a	 longer	 dis-
tance	provided	even	better	venous	drainage.

In	order	to	make	these	performance	increases	
available	for	routine	use,	a	new	synthetic	smart-

canula	“P”	was	devised	for	venous	drainage	by	
temporary	 caval	 stenting	 in	 cardio-pulmonary	
bypass.	For	this	design,	specific	fibers	with	mem-
ory	 effect	 are	 extruded,	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	
within	the	right	atrium	and	the	caval	axis.	As	a	
result,	 its	 venous	 drainage	 performance	 equals	
that	 of	 a	 56F	 two	 stage	 venous	 cannulas	 with	
gravity	drainage	alone.

Furthermore,	atrial	chatter	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	avoided	.		
More	on	www.smartcanula.com
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Background

A
therosclerosis	and	its	
thrombotic	complica-
tions	are	responsible	
for	remarkably	high	

numbers	of	deaths.	Despite	the	
important	role	of	cholesterol	in	atherosclerosis,	many	
individuals	who	experience	myocardial	infarction	have	
cholesterol	concentrations	at	or	below	the	National	
Cholesterol	Education	Program	thresholds.	

Objectives
The	objective	of	present	study	was	to	evaluate	the	ef-
fect	of	aspirin	and	clopidogrel	and	their	combination	on	
the	progression	of	atherosclerosis.

Materials and Methods
A	total	of	42	male	New	Zealand	White	Rabbits	were	
used	in	this	study.	These	animals	randomized	into	six	
groups	(of	seven	rabbits	each).	Rabbits	in	first	group	
were	maintained	on	normal	rabbit	chow	diet,	and	
used	as	normal	diet	control	group	(NC).	While	the	rab-
bits	in	other	five	groups	were	fed	on	atherogenic	diet	
(2%	cholesterol)	for	eight	weeks	and	treated	as	fol-
lowing:	Atherogenic	control	group	(AC)	rabbits	re-
ceived	no	treatment,	Vehicle	group(positive	control)
rabbits	received	ethanol,	Aspirin	treated	group	rabbits	
received	aspirin	10mg	per	kg	daily	and	Clopidogrel-
treated	group	rabbits	received	clopidogrel	20mg	per	kg	
daily,	Combination	treated	group	rabbits	received	aspi-
rin	5mg	per	kg	and	clopidogrel	10mg	per	kg.	

At	the	end	of	eight	weeks,	animals	were	sacrificed,	
blood	sample	was	collected	to	measure	the	following	
parameters:	lipid	profile,	plasma	GSH,	MDA,	and	hsCRP.	

Immunohistochemical	analysis	(VCAM-1,	MCP-1,	TNF-
a,	and	IL17)	and	histopathologic	assessment	of	aortic	
atherosclerotic	changes	were	also	performed.	

Results
Compared	to	NC,	levels	of	lipid	profile,	atherogenic	
index,	hsCRP,	and	MDA	are	increased	while	GSH	
were	decreased	in	animals	on	atherogenic	diet	(p<	
0.001).There	was	no	important	or	statistically	sig-
nificant	difference	in	the	study	parameters	between	
positive	controlgroupwhen	compared	with	those	
on	atherogenic	diet.Immunohistochemical	analy-
sis	showed	that	expression	of	aortic	VCAM-1,	MCP-
1,	TNF-a	and	IL17	were	significantly	increased	in	AC	
group	compared	to	NC	group	(p<0.001).	histopatho-
logic	finding	showed	that	animals	on	atherogenic	
diet	have	significant	atherosclerotic	lesion	compared	
to	NC	group.	Compared	to	AC	group	both	aspirin	
and	clopidogrel	andtheir	combination	don’t	have	sig-
nificant	effect	on	lipid	profile.

Aspirin	and	clopidogrel	and	their	combination	
cause	statistically	significant	reduction	in	hsCRP	and	
MDA,	(p<0.001).	Aspirin	and	clopidogrel	and	their	
combination	treatment	cause	statistically	significant	
increase	in	plasma	level	of	GSH	(p<0.001).	Both	aspi-
rin	and	clopidogrel	and	their	combination	treatment	
significantly	reduced	the	expression	of	aortic	VCAM-1,	
MCP-1,	TNF-α	and	IL17	(p<0.001).	Histopathologic	ex-
amination	of	aortic	arch	showed	that	both	aspirin	
and	clopidogrel	and	their	combination	significantly	re-
duced	atherosclerotic	lesion	(p<0.001).

Conclusions
The	results	of	the	present	study	reveal	that	both	aspi-
rin	and	clopidogrel	and	their	combination	reduce	lipid	
peroxidation,	systemic	inflammation	and	aortic	expres-
sion	of	inflammatory	markers	used	in	this	study	and	
hence	reduce	the	progression	of	atherosclerosis.

The anti-atherogenic potential 
of aspirin and clopidogrel  
in hypercholesterolaemic 
male rabbits
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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	 Chordae	
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	 regurgi-

tation	–—	via	minimally	 invasive	implantation	
of	 artificial	 chordae	 tendinae.	 The	 technolo-
gy	was	developed	by	Dr.	Speziali,	University	of	
Pittsburgh	Medical	Center,	along	with	Richard	
Daly,	M.D.,	a	cardiac	surgeon	from	Mayo	Clin-
ic,	and	Charles	Bruce,	M.D.,	cardiologist,	also	
of	Mayo	Clinic.	The	technology	is	licensed	ex-
clusively	to	NeoChord	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
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New System Designed for Patient 
Safety, Ease of Use During Open-Heart 
Procedures

Medtronic,	 Inc.	(NYSE:	MDT)	announced	Con-
formité	Européenne	(CE)	Mark	for	its	new	Af-

finity	Fusion®	oxygenation	system	in	Europe.	This	
system,	 which	 is	 designed	 to	 serve	 as	 a	 patient’s	
lungs	by	oxygenating	and	 removing	carbon	diox-
ide	from	blood	during	various	open-heart	surgical	
procedures,	incorporates	numerous	innovations	for	
patient	safety	and	ease	of	use.	Notably,	system	en-
hancements	are	designed	 to	prevent	and	 remove	
air	bubbles	that	can	enter	the	blood	during	the	pro-
cedure,	which	may	reduce	the	risk	of	stroke.	

The	 Affinity	 Fusion	 oxygenation	 system’s	 new	

design	enhancements	include:
n	A	proprietary	fiber	winding	process	with	an	inter-

laced	pattern	that	efficiently	filters	the	blood	and	
removes	particles	and	air	while	at	the	same	time	
oxygenating	the	blood;

n	 Smooth	tubular	pathways	for	blood	to	pass	
through	and	a	first-of-its-kind	curved	venous	inlet	
tube,	both	of	which	reduce	blood	turbulence	dur-
ing	the	surgical	procedure;

n	 Enhanced	setup	and	customization	capabilities,	in-
cluding	a	new	oxygenator	system	holder,	which	
gives	perfusionists	improved	flexibility	and	ease	of	
use	in	various	operating	rooms,	including	those	
with	limited	space.

“The	new	Affinity	Fusion	oxygenator	is	designed	to	
provide	perfusionists	with	the	most	innovative	and	

enhanced	product	of	its	kind,”	said	cardiac	surgeon	
Dr.	John	Liddicoat,	senior	vice	president	and	presi-
dent	of	Medtronic’s	Structural	Heart	division.	“With	
so	 many	 patients	 who	 undergo	 cardiac	 surgery	
each	year,	Affinity	Fusion	provides	patients	with	a	
reliable	oxygenation	system	they	can	count	on.”

The	Fusion	oxygenation	system	is	used	by	per-
fusionists	 during	 open-heart	 surgical	 procedures	
that	 require	a	bloodless,	motionless	surgical	field,	
such	as	lifesaving	cardiopulmonary	bypass	surgery.	
As	temporary	“lungs,”	the	system	adds	oxygen	and	
removes	carbon	dioxide	from	the	blood.	This	year,	
cardiopulmonary	bypass	will	occur	in	roughly	1	mil-
lion	patients	worldwide1.	The	development	proc-
ess	 of	 the	 Fusion	 oxygenator	 included	 extensive	
collaboration	 between	 Medtronic	 engineers	 and	

more	than	500	perfusionists	worldwide.
“During	 cardiopulmonary	 bypass,	 it	 is	 impera-

tive	 that	 the	 equipment	 is	 designed	 to	 maximize	
patient	 safety,	 yet	 is	 also	 sophisticated,	 versatile	
and	simple	to	use,”	said	Simon	Phillips,	chief	clini-
cal	perfusionist	at	St	George’s	Hospital	in	London.	
“Being	part	of	the	collaboration	process	during	the	
Affinity	Fusion	oxygenation	system	development,	I	
am	confident	that	this	new	technology	will	benefit	
patients	who	undergo	these	lifesaving	procedures	
and	the	surgical	teams	that	use	it.”

The	Affinity	Fusion	oxygenator	 is	not	available	
in	the	United	States,	but	Medtronic	plans	to	submit	
an	application	for	U.S.	clearance.

In	collaboration	with	leading	clinicians,	research-
ers	 and	 scientists,	 Medtronic	 offers	 the	 broadest	
range	of	innovative	medical	technology	for	the	in-
terventional	and	surgical	treatment	of	cardiovascu-
lar	disease	and	cardiac	arrhythmias.	The	company	
strives	 to	 offer	 products	 and	 services	 that	 deliver	
clinical	and	economic	value	to	healthcare	consum-
ers	and	providers	worldwide.
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R
ising	epidemiologic	numbers	of	cardio-
vascular	disease	and	the	current	demo-
graphic	trend	turn	heart	disease	into	an	
increasing	health-economic	problem	worldwide,	with	coronary	

artery	disease	being	one	of	the	leading	causes	of	mortality	in	the	west-
ern	world.	Despite	the	great	progress	in	the	pharmacological	and	surgical	
treatment	of	heart	disease	of	the	last	decades,	the	current	treatment	op-
tions	still	remain	mostly	symptomatic,	slowing	the	progression	of	the	dis-
ease	but	without	being	able	to	prevent	the	degeneration	and	pathologic	
remodeling	of	the	diseased	heart	tissue.	As	today,	heart	transplantation	is	
currently	still	the	only	curative	treatment	of	end-stage	heart	failure	caused	
by	an	irreversibly	damaged	heart	tissue.	However,	the	worldwide	short-
age	of	donor	organs	in	addition	to	the	high	risks	of	such	a	transplanta-
tion	procedure	oblige	us	to	seek	for	alternative	therapies	that	will	bene-
fit	all	patients.	

In	the	past	years	our	research	group	–	under	the	direction	of	Professor	
A.	Lichtenberg	–	has	focused	on	exploring	and	analyzing	the	cardiac	ex-
tracellular	matrix	(ECM).	Through	in	toto	heart	decellularization	it	has	be-
come	possible	to	generate	acellular,	native	derived	3D	scaffolds	that	pre-

serve	the	basic	ECM-characteristics	of	the	native	heart,	in	addition	to	its	
micro-	and	macroscopic	anatomy.	However,	using	a	whole-heart	scaffold	
to	create	a	one-to-one	substitute	for	a	diseased	heart	in	the	near	future	
still	poses	an	insuperable	challenge	because	of	the	tremendous	complex-
ity	of	cardiac	biology.	Therefore,	-	for	now	-	we	must	seek	for	alternatives	
trying	to	support	the	injured	myocardium	instead	of	striving	for	a	com-
plete	replacement.	Hence,	our	current	efforts	lie	in	exploring	novel	in	vitro	
and	in	vivo	ECM-models	that	allow	us	to	study	and	better	understand	car-
diac	biology	and	in	developing	new	experimental	strategies	that	might	
help	to	regenerate,	restore	or	replace	the	injured	myocardium	in	order	to	
overcome	current	therapy	limitations.	

At	this	year’s	EACTS	meeting	we	present	a	novel	native	derived	cor-
onary	artery	tissue-flap	model	(Figure	1),	which	is	a	vascularized	tissue	
model	originating	from	native	cardiac	tissue	and	therefore	mimicking	na-
ture’s	input	to	the	highest	possible	degree.	The	advantage	of	such	a	na-
tive	derived	model	to	purely	cell	based	or	synthetic	scaffold	models	lies	in	
the	biologically	predefined	vessel	tree	geometry	including	an	optimal	3D	
spatial	distribution	of	main	and	capillary	vessels	that	is	critically	relevant	
for	functional	oxygen	and	nutrient	supply	as	wells	as	carbon	dioxide	and	
waste	removal.	The	production	out	of	in	toto	decellularized	hearts,	which	
can	be	generated	in	high	volume	through	standardized	automated	soft-
ware-controlled	coronary	perfusion	with	well-studied	and	reproducible	
ECM	characteristics	further	guarantees	a	high	degree	of	standardization	
and	reproducibility	despite	being	a	biologically	derived	model.	The	pos-
sibility	to	study	re-endothelialization	and	endothelial	function	of	differ-
ent	donor	cell	types	and	interaction	with	non-endothelial	cells	in	a	stand-

ardized	in	vitro	model	might	help	to	address	one	of	the	key	limitations	in	
all	tissue	engineering	approaches,	the	vascularization	of	engineered	func-
tional	tissues.	Further,	the	presented	coronary	artery	tissue-flap	model	
could	serve	as	a	platform	for	in	vitro	drug	testing	and	stem	cell	differenti-
ation	studies.	

Hug Aubin

Medtronic gains CE mark for new oxygenation 
system for adult cardiac surgery
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Objective
Arterial	graft	spasm	occasionally	causes	cir-
culatory	collapse	immediately	following	
postoperative	coronary	artery	bypass	graft-
ing	(CABG).	We	have	developed	a	novel	im-
plantable	drug	(vasodilator)	delivery	system	
to	prevent	arterial	spasm.	The	aim	of	this	
study	is	to	evaluate	the	efficacy	of	our	ma-
terials,	which	were	composed	of	milrinone	
(phosphodiesterase	III	inhibitor)	or	diltiazem	
(calcium	channel	blocker),	with	nano-scaled	
fiber	made	of	biodegradable	polymer.	

Materials and methods
Milrinone	or	diltiazem-releasing	biodegrad-
able	nano-scaled	fibers	(MRBNF	or	DRBNF)	
were	fabricated	by	electrospinning	pro-
cedure.	Poly	lactic/glycolic	acid	co-poly-

mer	(50:50)	was	applied	to	the	biodegrad-
able	polymer,	and	the	content	of	milrinon	
or	diltiazem	were	1.0	wt%.	The	config-
uration	of	MRBNF	and	DRBNF	was	simi-
lar	to	“cotton-wool.”	In	vivo	milrinone	or	
diltiazem-releasing	tests	were	performed	
to	confirm	sustained	release	of	the	drugs.	
An	in	vivo	arterial	spasm	model	was	estab-
lished	by	making	a	subcutaneous	injection	
of	noradrenalin	(NA)	to	the	area	around	
the	rat	femoral	artery	(RFA).	Rats	were	ran-
domly	divided	into	four	groups	as	follows:	
those	who	received	5mg	of	MRBNF	(group	
M,	n=14);	5mg	of	DRBNF	(group	D,	n=12);	
or	who	received	fiber	without	drugs	(as	a	
control;	group	C,	n=14)	implanted	into	the	
RFA.	In	the	fourth	group,	sham	operation	
was	performed	(group	S,	n=10).	One	day	
after	the	implantation,	0.1mg/0.1ml	of	NA	
was	injected	in	all	groups.	Femoral	arterial	
blood	flow	was	measured	before	and	after	
NA	injection	by	Doppler	flow	meter.	

Results
MRBNF	or	DRBNF	released	approxi-
mately	80%	or	50%	of	drugs	(milrinone	
or	diltiazem)	on	the	first	day,	and	95%	or	
60%	on	the	second	day,	respectively.	RFA	
blood	flow	was	decreased	after	NA	injec-
tion	in	all	groups.	However,	the	ratios	of	
RFA	blood	flow	after	NA	injection	(RFA	
blood	flow	after	NA	injection/RFA	blood	
flow	before	NA	injection)	in	groups	M	and	
D	were	significantly	higher	than	those	of	
group	C	and	S	(group	M,	D	vs.	C,	S;	0.74	±	
0.16,	0.72	±	0.05	vs.	0.54	±	0.09,	0.55	±	
0.16,	P<0.05)	(Fig	1).	

Conclusion
NA-induced	RFA	spasm	was	inhibited	by	
the	implantation	of	MRBNF	or	DRBNF.	
These	results	suggested	that	our	materials	
might	be	effective	as	a	prevention	of	arte-
rial	graft	spasm	after	CABG.

Prevention of Arterial Graft Spasm 
in rats using Vasodilator-Eluting 
Biodegradable Nano-Scaled Fiber

Figure 1: Native derived coronary artery tissue-flap model. Ao, aorta; 
Av, aortic valve; LCA, left coronary artery; RCA, right coronary artery; 

lv-TF, left ventricular tissue flap; rv-TV, right ventricular tissue flap. 

A novel native derived coronary artery model

Yuji Narita and Kei Yagami Figure 1
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Leveque, Bordeaux Pessac, France

Many	 cardiac	 operations	 have	
evolved	 towards	minimally	 in-

vasive	 approaches.	 However,	 Sur-
gical	 Ventricular	 Reconstruction	 for	
ischemic	 cardiomyopathy	 has	 re-
mained	 unchanged.	 We	 initiated	
participation	 in	 the	clinical	 study	of	
a	 unique	 technology	
for	 LV	 volume	 reduc-
tion.	 The	 Revivent™	
Myocardial	 Anchor-
ing	 System	 (Bioven-
trix	 Inc.,	 San	 Ramon,	
CA)	was	developed	for	
Less	 Invasive	 Ventricu-
lar	 EnhancementTM.	 This	 innovative	
procedure	 provides	 the	 benefits	 of	
standard	surgical	approaches,	with-
out	 the	need	 for	 ventriculotomy	or	
cardiopulmonary	bypass.	

The	 Revivent	 system	 utilizes	 mi-
cro-anchors	that	pull	the	LV	free	wall	
into	 apposition	 with	 the	 septum.	
This	maneuver	excludes	 the	akinet-
ic/dyskinetic	 segment	 of	 the	 myo-
cardium	 from	 the	 ventricle.	 The	 re-
duced	volume	renders	more	efficient	
performance	 than	 in	 the	previously	
dilated	heart.

Our	 first	 case:	 male	 (58),	 NYHA	
class	 III,	 BSA=1.97,	 post	 AMI	 anter-
oseptal	 scar	 identified	 on	 MRI.	 The	
pre-operative	 imaging	 studies	 re-
vealed	EDV	=	256	ml,	ESV	=	196	ml,	

and	EF	=	26%.	A	standard	 sternot-
omy	 exposed	 the	 epicardium.	 Un-
der	fluoroscopy,	a	specially	designed	
curved	needle	(photo	1)	was	inserted	
through	the	LV	adjacent	to	the	LAD.	
The	 needle	 was	 advanced	 through	
the	 LV	 and	 septum	 until	 it	 reached	
the	 RV.	 A	 .038”	 flexible	 guidewire	
was	passed	through	the	needle	and	
into	 the	RVOT.	Using	dilators	 and	a	

Seldinger	exchange,	an	18	F	catheter	
was	placed	into	the	RV	(photo	2).	The	
internal	pivoting	anchor	 (photos	3a-
b)	was	advanced	through	this	cathe-
ter	and	deployed	in	the	RV.	Manipula-
tions	of	the	protruding	tether	seated	
the	anchor	on	the	RV	septum.	An	ex-
ternal	anchor	was	advanced	over	the	
tether	and	firmly	placed	against	 the	
epicardium	without	tightening	(pho-

to	4).	The	needle	sequence/catheter	
exchange	 was	 repeated	 until	 three	
anchor	 pairs	 were	 implanted	 across	
the	RV	septum	to	LV	free	wall.	A	fi-
nal	 anchor	 was	 deployed	 near	 the	
apex	of	the	LV,	crossing	the	LV	cham-
ber	only.	Once	the	anchor	pairs	were	
in	place,	a	force	gauge	tightened	the	
anchors	and	apposed	the	LV	free	wall	
to	the	septum	(photo	5).	The	proce-
dure	 was	 completed	 with	 minimal	
bleeding	(no	ventriculotomy),	and	in	
spite	 of	 a	 previous	 implanted	 ICD.	
The	 restored	 cardiac	 morphology	 is	
shown	(CT	reconstruction).

Postoperative	results:
EDV	 =147	 ml	 (80	 ml	 indexed)	 -	

45%	EDV	reduction
ESV	 =	 93	 ml	 (51	 ml	 indexed)	 -	

52%	ESV	reduction

Ejection	 Fraction	 =	 36%	 (in-
creased	from	26%)

These	 results	 compare	 favora-
bly	with	those	achieved	by	common	
SVR	techniques.	The	one-year	dura-
bility	 of	 the	 initial	 implants	 will	 be	
reported	 by	 Dr.	 Andrew	 Wechsler	
on	 Monday,	 October	 29	 at	 9:15	
AM,	Room	115.

The	Revivent	system	offers	a	ren-
aissance	 for	Surgical	Ventricular	Re-
construction.	Performing	procedures	
off	 pump	 without	 ventriculotomy	
allows	 for	 treatment	 of	 very	 ill	 pa-
tients.	 With	 increasing	 economic	
and	clinical	challenges	presented	by	
the	growing	heart	failure	population,	
this	device	will	have	tremendous	im-
pact	on	future	treatment	strategies.

Less Invasive Ventricular 
Enhancement (LIVE) –  
A New Frontier of Minimally  
Invasive Cardiac Surgery

1 2 43a 3b

Post  
Op CT

H
ave	you	ever	thought	that	each	time	
you	attend	a	scientific	meeting,	it	
doesn’t	matter	where	the	meeting	
is	being	held	or	which	society	or	in-

stitution	is	the	organizer,	that	it	just	feels	“the	
same?”		That	the	meeting	could	be	anywhere	
in	the	world,	but	the	same	people	are	talking	
about	the	same	thing?		If	you	have,	then	you	
haven’t	yet	participated	in	an	ISMICS	Meeting.		
For	ISMICS	is a society like no other.

ISMICS	celebrates	innovation,	embraces	
new	ideas,	and	welcomes	surgeons	from	
around	the	world.		First	time	attendees	al-
ways	comment	on	the	fact	that	ISMICS	is	an	
open,	collegial,	and	warm	society	where	car-
diac,	thoracic,	and	cardiovascular	surgeons	
come	together	to	share	their	ideas	and	their	
latest	challenges	and	successes	in	the	every-
changing	cardiothoracic	and	cardiovascular	
specialty.		

ISMICS	members	are	innovators	–	whether	
they	are	pursuing	less	invasive	surgical	tech-
niques,	embracing	the	newest	technologies,	
or	pushing	the	boundaries	of	medical	sci-
ence.		They	all	share	a	passion	for	their	work	
and	a	common	desire	to	improve	the	lives	of	
their	patients.				

Scientific	sessions	at	ISMICS	are	lively,	with	
spirited	discussion	periods	and	varied	for-
mats	designed	to	allow	presentation	of	work	
in	many	ways,	including	an	interactive	poster	
competition.		And	each	ISMICS	meeting	is	
designed	to	provide	attendees	large	amounts	
of	time	to	meet	with	our	industry	partners,	to	
test	drive	their	latest	technologies	and	learn	
more	about	their	products.		ISMICS	mem-
bers	are	early	adopters	–	they	want	to	know	
what	is	the	latest,	the	best,	and	what	is	com-
ing	next.		They	have	never	lost	their	sense	of	
curiosity,	and	they	never,	ever	represent	the	
status	quo.

Are you an ISMICS member?  Or better yet 
– should you be?  

From	12	to	15	June	2013,	ISMICS	is	meet-
ing	in	the	elegant	old-world	city	of	Prague,	
in	the	Prague	Hilton,	in	the	Czech	Repub-
lic.		We	invite	you	to	join	us	for	4	days	of	cut-
ting-edge	science,	lively	interaction	with	col-
leagues	from	all	over	the	world,	extended	
time	to	visit	industry	partners,	and	opportuni-
ties	for	social	interaction	in	one	of	the	world’s	
most	stunning	venues.		

Visit	our	booth	-	#38	in	the	Exhibit	Hall,	
and	learn	more	about	ISMICS!
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M Yuksel  Course Director, Istanbul; 

EACTS House, Windsor, UK

Chest	Wall	Interest	Group	
(CWIG)	is	a	group	belonging	
to	the	EACTS	Thoracic	Do-

main.	It	was	founded	during	The	Sec-
ond	International	Nuss	Procedure	
Workshop	held	in	Istanbul	in	June	
2009.

We	have	set	out	to	establish	a	
channel	of	communication	across	dif-
ferent	continents	with	a	view	to	al-
low	the	exchange	of	knowledge	
among	those	experienced	practi-
tioners	who	are	studying,	develop-
ing	and	innovating	methods	to	treat	
chest	wall	diseases.	In	June	2010,	
we	got	together	again	in	Izmir,	for	
The	Third	International	Workshop	on	
the	Minimally	Invasive	Repair	of	Pec-
tus	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	Inter-
national	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	residents,	specialists	and	
academicians,	thus	we	are	organiz-
ing	a	workshop	on	“Chest	Wall	Dis-
eases”	in	Windsor,	UK,	at	EACTS	
House,	28-30	November	2012.

The	main	subjects	are	Congenital	
Chest	Wall	Deformities,	Chest	Wall	
Resection	and	Reconstruction,	Tho-
racic	Outlet	Syndrome	and	Sternal	
Dehiscence.

The	Learning	Objectives	are;	
Learning	the	indications,	techniques	
and	follow	up	of	minimally	inva-
sive	and	open	surgery	in	pectus	de-
formities;	Learning	the	alternative	
treatments	–surgical	and	nonsurg-
cal-	for	pectus	deformities;	Learn-
ing	chest	wall	resection	and	recon-
struction	techniques	in	chest	wall	
diseases;	Learning	the	surgical	tech-
niques	in	thoracic	outlet	syndrome	
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,
Prof.	Mustafa	Yuksel,	MD

Advanced Module: Heart Failure 
– 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 Mor-
shuis, 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,	Re-

sults)	
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	
issues	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	
attributes

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	tracheal,	pleural,	mediastinal	and	oesophageal	
disease.

Chest Wall Diseases  
28–30 November 2012

EACTS events
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