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Extent	and	Type	of	Pathology	determines	“TAILORED”	Approach

EXTENSIVE	AORTIC	DISEASE	(MegaAorticSyndrome)



Complex	Thoracic	Aortic	Aneurysms

• Truly increasing incidence
• Better detection (Echo, CT-scan,MRI)
• Higher life expectancy
• Various available therapies (conventional
surgery,hybrid surgery,endovascular techniques)

• Aortic Team should identify the best “tailored”
approach in every single case analyzing patient &
aortic disease characteristics.



Complex	Thoracic	Aortic	Aneurysms:
Tailored	Approach

• Conventional	Surgical	Therapy

• Totally	Endovascular	Treatment

• Hybrid	Surgical	Therapy













Combined endovascular and open surgical
approach to the treatment of thoracic and
thoracoabdominal aortic disease give the hope
that these “hybrid” techniques might lower
perioperative morbidity and mortality rates.

Hybrid interventions for the treatment of the complex aortic arch.
Edward B. Diethrich. 
Perspect Vasc Surg Endovasc Ther 2007; 19; 174

Progression of the treatment for extended aortic aneurysms; is the frozen elephant trunk technique the 
next standard in the treatment of complex aortic disease including the arch?
M. Karck. 
Eur. J. Cardiothorac. Surg. 2008; 33(6): 1007-13
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Hybrid	Therapy:	Definition



HYBRID AORTIC REPAIR

Interventional 
Cardiovascular 

Surgeon 



Complex aortic pathology could be amenable to easier thoracic
aortic stentgraft after adequate and sometimes very hard
“debranching” to create an optimal “landing zone”

Cardiovascular surgeon

Interventional 
Cardiologist/Radiologist

Hybrid	Therapy:	Definition



The quality of the ascending aorta
as “proximal landing zone” and of
the descending aorta as “distal
landing zone” is a fundamental
factor to consider in hybrid aortic
repair.

Type	II	arch	hybrid	debranching	 procedure.
Vallabhajosyula	 P,	Szeto	WY,	Bavaria	JE	et	al.
Division	of	Cardiovascular	Surgery,	University	of	Pennsylvania	Healt	System,	Philadelphia,	 USA.
Ann	Cardiothorac	 Surg.	2013;2(3):378-86.

Landing	Zone	Charateristics



1. More than 3,5 cm in lenght 
2. Less than 38 mm in diameter 
3. Good wall quality

Short IdealUnsafe

Landing	Zone	Charateristics

1. LONG
2. SAFE
3. STABLE



Hybrid	Therapy	in MAS:
Cleveland	Clinic	Classification Penn	University	Classification



Hybrid	Therapy	in MAS:



MegaAorticSyndrome: Our	“Hybrid”	Classification

Type I
up to Coeliac Trunk 

Esposito G. Cappabianca G et al: Innovations 2011; 6(6): 366-372

Type II
up to Renal Arteries

Type III
below to Renal Arteries



MAS I: Hybrid Two-Stage “Lupiae” Repair 

1) Epiaortic vessels rerouting and ascending aorta ± arch replacement by Lupiae Graft™implantation. 
2) Subsequent Endograft repair.

Marullo AG, Bichi S, et al: Annals of Thoracic Surgery 2010; 90(6): 1847--1853

30 days p.o.
Second surgical stage



MAS II: Hybrid Two-Stage Repair

Esposito G, Bichi S et al: Annals of Thoracic Surgery 2008; 85:1443-5

30 days p.o.
Second surgical stage

1) Epiaortic vessels rerouting and ascending aorta ± arch replacement, antegrade debranching of CT 
and SMA by Lupiae Graft™ implantation. 2) Subsequent Endograft repair



MAS III: Hybrid Three-Stage Repair 

30 days p.o.
Third Endovascular stage

30 days p.o.
Second surgical stage

1) Epiaortic vessels rerouting and ascending aorta ± arch replacement, antegrade debranching of CT and SMA by Lupiae 
Graft™implantation 
2) Retrograde de-branching of visceral vessels and abdominal aorta replacement by Lupiae Graft™ implantation.
3) Subsequent Endograft repair

Troisi N, Esposito G, Bichi S et al: JTCS 2013;Mar 145(3 suppl):S171-7

First surgical stage



Rationale	of	Hybrid	strategy	(Lupiae	Technique)	in MAS

Hybrid approach performing a surgical aortic debranching (based on the extension & type
of aortic disease) creates an optimal proximal and distal landing zone to perform an easier
and safer subsequent endograft deployment

MAS I MAS II MAS III



MAS	I/Type	A	AD:	Operative	Methods
Sternotomy	+	Cervical	Extesion

BCT/Axillary	 cannulation
LSA	debranching/perfusion

Asc	Ao	X-Clamp

AV	± Root	Repair Proximal	 Aortic	Anastomosis

Distal	Open	Aortic	 Anastomosis/
X-Clamp	End

LCA

BCT

LSA



MAS I: Hybrid Two-Stage “Lupiae” Repair (83 pts.)

1) Epiaortic vessels rerouting and ascending aorta ± arch replacement by Lupiae Graft™implantation. 
2) Subsequent Endograft repair.

Marullo AG, Bichi S, et al: Annals of Thoracic Surgery 2010; 90(6): 1847--1853

30 days p.o.
Second surgical stage









MAS	I:	Lupiae	Technique	– Optimal	Landing	Zone	(	>	4	cm)



Selective	criteria	for	second	Endovascular	Stage	after	
“Lupiae” Surgical	Procedure	in	Type	A	AD

NO YES

• Patent	False	Lumen	>	70%	of	Total	Aortic	Ø
• False	Lumen	Ø	>	22	mm	
• Partial	False	Lumen	Thrombosis
• Descending	Thoracic	Aorta	at	Surgery	>	40	mm
• Age	<	65	



Lupiae	Technique	in	TAAD:	Second	Endovascular	Stage	



Lupiae Technique in TAAAD: Final Result 



Lupiae Technique in TAAAD: Total False Lumen Thrombosis



LUPIAE Technique in MAS I 
(Endovascular Stage)



MAS II: Hybrid Two-Stage Repair 

Esposito G, Bichi S et al: Annals of Thoracic Surgery 2008; 85:1443-5

30 days p.o.
Second surgical stage

1) Epiaortic vessels rerouting and ascending aorta ± arch replacement, antegrade debranching of CT 
and SMA by Lupiae Graft™ implantation. 2) Subsequent Endograft repair



MAS	II:	Stage	I	
(Ascending	Ao	+	Arch	+	Epiaortic	Vessels	Rerouting	+	TC	and	SMA	debranching)	



LUPIAE Technique in MAS II (20 pts)
(Endovascular Stage) 



LUPIAE Technique in MAS II 
(Endovascular Stage)



42-42-200mm

44-4-150mm

36-36-200mm

LUPIAE Technique in MAS II (20 pts)
(Endovascular Stage) 



LUPIAE Technique in MAS II (20 pts)
(Endovascular Stage) 



MAS	II:	
First	Surgical	Stage																								Second	Endovascular	Stage			



MAS III: Hybrid Three-Stage Repair 

30 days p.o.
Third Endovascular stage

30 days p.o.
Second surgical stage

1) Epiaortic vessels rerouting and ascending aorta ± arch replacement, antegrade debranching of CT and SMA by Lupiae 
Graft™implantation 
2) Retrograde de-branching of visceral vessels and abdominal aorta replacement by Lupiae Graft™ implantation.
3) Subsequent Endograft repair Troisi N, Esposito G, Bichi S et al: JTCS 2013;Mar 145(3 suppl):S171-7

First surgical stage



LUPIAE Technique in MAS III
(First Surgical Stage à Asc Ao + Arch + Epiaortic Vessels Rerouting) 

BCT

LSA

LCA

Proximal 
Landing Zone



MAS	III:	Stage	II (After	4	± 1	weeks)
(Abdominal	Aorta	Replacement	+	visceral/renal	vessels	rerouting)

Lazy-C 
SMA & CT

LRA

LRA

SMA
CT

RRA

IMA

Distal 
L.Z.



MAS	III
GORE	Hybrid	Grafts	in	Renal	Arteries



MAS	III:	
First	Surgical	Stage																								Second	Endovascular	Stage			



MAS	III:	Final	3D	CT-Scan



LUPIAE Technique in MAS III
57 year-old male: 1998 TypeA AD—Asc Ao Repl./ False Lumen Patency Increase---TEVAR + 
EVAR+ R iliac a.Stent-graft --- MultipleType I Endoleaks + severe Ao Regurg 



…with E-vita by Jotec endovascular
stent grafts:
- Proximal 33x36x17
- Distal 44x40x17

LUPIAE Technique in MAS III
Three-Stage correction 1) Bio-Bentall+Lupiae Graft with Epiaortic+Celiac+Mesenteric art 
Rerouting 2) Aorto-bisiliac art Bypass + Renal art rerouting 3) Endovascular Arch-Desc-
Abdominal Aortic Repair 



CHALLENGING	CASE!!!!!!

“Camel” Aorta



The “Camel” Aorta





Hemashield	Aortic	Arch	Angled	4	branches
Tailored	Use	of	a	Multibranch	Dacron	Prosthesis



Hybrid	Therapy	in MAS:





• Hybrid procedures with concomitant or subsequent
endovascular treatment, using different grafts, have emerged
as treatment option for complicated aortic pathologies
(TAAAD & MAS)

• This approach require an adequate choice of surgical
management in order to create the “ideal” landing zones for
perfect and easier endovascular placement, reducing the
incidence of Endoleaks

• AORTIC TEAM : Anesthesiology, Interventional Cardiology,
Radiology, Perfusion, Surgical Nurses, Cardiac & Vascular
Surgery.

Conclusions	




