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It’s	All	About	The	Seal!
• Conical
• Thrombuslined
• Short
• Angulated
• Wide

Surrogate Markers	for	Healthy Aorta



Result	of	Progessive disease
• Aortic	dilatation

– Procedure	failure

AbuRahma JVS	Oct	2009
Sonesson	JVS	Nov	1998
Resch	JVIR	Mar	1999



Risk	factors for	Type 1	EL	=	Failing Aorta

• Poor sealing zone
– >10%	diameter	change in	sealing zone

15mm

• Sealing Zone site
– Juxta-renal aorta	more vulnerable

O’Callaghan, Mastracci et al, JVS 2015



Incomplete OSR	
More extensive	aneurysms

Older



Incomplete OSR	
More extensive	aneurysms

Females
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ANATOMIC CONSIDERATIONS FOR	COMPLEX
AORTIC REPAIR



Anatomical	Planning	Considerations
Visceral	anatomy

Renal	issues

Angulation

‘Shaggy	aorta’



• N=520
– 1009	Main	renal	arteries
– 177	accessory renals

• 18%	non	suitable for	endo	due to renal	issues

JVS	2016)



Target	Vessel Revascularization

Branches
• TV	in	wide aorta	>30
• Caudally oriented TV/TV	Stents
• Proximal	Extension	of Disease
• Previous Device Short	Body?

Fenestrations
• Previous infrarenal	repair

– Type 1	EL

• Cranially oriented TV/TV	Stents
– Previous Renal Stents
– Juxta/Suprarenal AA

• Healthy Supravisceral Aorta

Tailor Graft	to Patient	in	Planning



Branches vs. Fenestrations
Directional Branch Branch Fenestration

??

Space	Considerations





Target Vessel Anatomy
Crainocaudal Ant-Post

Type IV TAA

Type II/III TAA









DESIGN	IMPLICATIONS FOR	AORTIC COVERAGE



Branches in	juxtarenal	repair?

99mm 135mm



• Lower extremity weakness 21%
– 13%	full	recovery
– 8%	persistent	deficit

• No	Bias	based on	Crawford	extent of aneurysm
– Included Type II-IV	aneusyms and	juxta/suprarenal



with those of open TAAA repair is limited by the selection
bias induced by the study inclusion criteria and by the lack
of open repair and no-repair control groups. Nonetheless,
our results were obtained in a high-risk patient group, and
open repair was not an option for many.

The challenge of endovascular TAAA/PRAA repair is
preservation of branch flow, which requires appropriate
device design, accurate deployment, and positional stabil-
ity. Branched stent grafts are categorized according to the

type of connection between the body of the graft and the
branches, which can be unibody or modular. The unibody
stent graft first used for endovascular TAAA repair was
never widely adopted because of the unavoidable complex-
ity of a device that must be precisely constructed to match
the anatomy and precisely deployed to achieve success, with
no opportunity for intraprocedural modification. In con-
trast, modular stent grafts are assembled in situ and can be
modified during the procedure.

Table III. Branch outcomesa

Insertion
injury Patent Occluded Stenosed Stented

Stenosed or
occludedb

Injured, stenosed,
or occludedb

Branch No. No. (%) No. (%) No. (%) No. (%) No. (%) No. (%) No. (%)

Celiac axis 76 2 (2.6) 74 (97.4) 2 (2.6) 0 (0.0) 0 (0.0) 2 (2.6) 3 (3.9)
Superior mesenteric

artery 81 1 (1.2) 81 (100) 0 (0.0) 1 (1.2) 1 (1.2) 1 (1.2) 2 (2.5)
Renal artery 148 11 (7.4) 139 (93.9) 9 (6.1)c 4 (2.7) 3 (2.0) 13 (8.8) 21 (14.2)
!2 5.48 5.85 5.85 2.39 1.6 7.39 15.9
R 0.065 0.054 0.054 0.3 0.45 0.025 0
aOne treated lumbar branch not included in the Table.
bEach patient counted only once.
cIncludes the one renal artery occluded intraoperatively.

Fig 5. Flow chart summarizes the clinical and anatomic outcomes of the renal artery branches (RABs).

JOURNAL OF VASCULAR SURGERY
Volume 56, Number 1 Reilly et al 59

• Chuter	et	al	JVS	2012;56
• 81pat,	306	Branches
• Mean FU	21months
• 100%	Technical Branch Success

9% renal branch occlusion



Video	courtesy of S	Haulon



Courtesy of Tom	Carrel

















Final	Imaging





Most	complications are seen and	treated within 30days	post	EVAR

Greenhalgh RM,	Comparison of endovascular aneurysm	repair with open repair in	patients	with abdominal	aortic
aneurysm	(EVAR	trial	1),	30-day	operative	mortality results:	randomised controlled trial.	Lancet.	
2004;364(9437):843-8	

Early complications that demand reintervention	are not	seen on	final	DSA	
Biasi L,	Intra-operative	DynaCT	improves technical	success	of endovascular repair of abdominal	aortic
aneurysms.	Journal	of vascular surgery.	2009;49(2):288-95	

Subanalysis show	that patients	who undergo CBCT	require less	
reinterventions

Brown	LC,	Use of baseline factors to predict complications and	reinterventions	after endovascular repair of
abdominal	aortic aneurysm.	Br J	Surg 2010;97(8):1207e17	



Completion Imaging

Endoleaks Limb issues Branch/Fens

Angiography ++ + + (flow)

Discharge	CT +++ +++ +++



Cone Beam Computed Tomography

• ”angioCT”
• With	or	without contrast
• Protocol

– 9/5	sec	aquisition,	30F/s	(220	degrees)
– Contrast 140mgI/ml

• 8ml/sec	(8sec)
• Total	72/40ml

• Immediate reformatting in	Workstation











Törnqvist	et	al,	EJVES	2016



• Tripple fenestrated
• Preloaded system
• Pave	and	Crack



DYNACT	intraop





DYNACT	after PTA



2017!!
Extra-low	dose	Cone	Beam	CT	(Dyna	CT)

DAP:	5.30	vs 61.98	 Gym2*

Törnqvist el	al,	EJVES	2016



3D	Imaging is	Vital	for	Optimizing
• Planning		Repair from	Healthy Aorta

– Tailor Individual Repair
– Repair with possible Failure modes	in	mind

• Surgery
– Complex repairs can be	achieved with maintained outcomes
– Minimizing operative	side effects
– More complex repair introduce new	Modes	of Failure

• Follow up
– Perfecting operative	Outcome
– Complex repair introduce new	Modes	of Failure
– Maximizing efficiency



Save the date!
22nd Critical Issues in Aortic Endografting June 

29–30, 2018 
in Malmö, Sweden


