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Chronic dissection aortic scenarios

Residual TAD	 DTA	FL	evolution TAAA	FL	evolution



Residual Type A	dissection

- Fix	permanently	the	arch	FL	

- Allow	further	OPEN	or	ENDO	repairs



OPEN:	frozen elephant trunk (FET)
30	out	of	43	(69.7%)	OSR	FET	have a	residual cTAD



Frozen	elephant	trunk:	1st Step	
Carotid	to	subclavian	bypass	for	bi-hemispheric	cerebral	perfusion	through	axillary	arteries

Bertoglio L	et	al.	Ann	Thoracic	Surg 2017	[In	press]

CSB

Plug

Illustration	by	David	Factor	(Mayo	Clinic)	in	Oderich GS	edition.	Springer	2017



Frozen elephant trunk:	2nd Step with	a	CMD	E-Vita
Arch branches first	and	early limb reperfusion

Arch branches

Limb reperfusion

Bertoglio L	et	al.	Ann Thoracic Surg 2017	[In	press]



Frozen elephant trunk:	2nd Step
Arch branches first	and	early limb reperfusion with	continuous	bi-emispheric perfusion	

Debranching
(32°C)

Brain	(axillary)	 + + + -
Distal (aorta) + - + -

Aortic
cannula

FET	retrival
(28°C)

Limb reperfusion
(32°C)

Aortic
cannula

SAT	anastomosis
(34°C)



OSR	FET	results
15	out	of	43	(25%)	already performed an	OPEN	or	ENDO	2nd	stage

30-day	
results

Mortality 4	(9.3%)
Major	cerebrovascular events 2 (4.6%)
Spinal cord ischemia 3	(6.9%)
Renal injury /	failure (AKI	2-4) 6	(13.9%)
Respiratory failure 4	(9.3%)
Bleeding (re-exploration) 3	(6.9%)

15	/	43	cases (25%)
2nd	distal aortic procedure

Open	TAAA 10	(67%)
BEVAR 1	 (7%)
TEVAR	alone 2	 (13%)
TEVAR	+	Candy	plug 2	 (13%)

Performed with	our OSR	CT	surgeons:	Castiglioni	A



ENDO:	Inner	branch arch repair
1st case	2013	– worldwide:	<	20	cases published

Spear R et	al.	Ann Thorac Surg 2013
Spear R et	al.	Eur J Vasc Endovasc Surg 2016



Inner	branch suitability in	residual TAD
Suitable cases:	52/73	cases (71.2%)

Reasons for	
unsuitability

Ascending graft (proximal landing) 21/73	(28.8%)
Graft too short	(<	40	mm) 71.4%
Major	kink (>	90°) 23.8%
Graft diameter too large	(>38	mm) 4.8%

Innominate	artery 18/72	(25.0%)
Dissection 77.8%
IA	diameter >20	mm 16.7%
Conical shape 5.6%

Left	common	carotid 4/4	(5.6%)
Dissection 100%

Graft kink

Extensive SAT	
dissection

Milne et	al.	Ann Thorac Surg 2016



Supraortic vessels	dissection
Increased complexity for	both OPEN	and	ENDO	repair



Supraortic vessels	dissection
Hybrid techniques



Supraortic vessels	dissection
Suitable	landing	zone	or	cerebral	perfusion

ENDO	
Carotid landing zone

OPEN	
Axillary perfusion



Limited	thoracic FL	evolution

- Prevent	FL	thoracic	rupture	

- Allow	distal	OPEN	or	ENDO	repairs



OPEN:	chronic type B	thoracic repair
Proximal	and	distal	anastomosis

Proximal anastomosis Distal anastomosis



OSR	thoracic repair results
67	cases (1993	- 2016)

30-day	
results

Mortality 2	(3.0%)
Major	cerebrovascular events 1	(1.5%)
Spinal cord ischemia 3	(4.5%)
Renal injury /	failure (AKI	2-4) 4	(6.0%)
Respiratory failure 11	(16.4%)

Chiesa	et	al.	[Unpublished series]



Bertoglio et	al.	J Cardiovasc Surg (Torino)	2015

OPEN:	isolated thoracic repair drawbacks

If	distal	FL	evolusion occurs:

• Possible	frozen	chest	(redo	open?!)

• Double	barrel	lumen	perfusion	(endo?)



ENDO:	TEVAR	alone	drawbacks
35%	of	FL	expansion at a	median	follow-up	of	16	(r.	1-74)	months

Scali	et	al.	J Vasc Surg 2013



Kolbel et	al.	J Endovasc Ther 2013
Kolbel et	al.	J Endovasc Ther 2014

ENDO:	TEVAR+	FL	occlusion techniques
Two different solutions

The	Knickerbocker The	Candy-Plug



ENDO:	Candy-plug
Case	Example

Occluder deploymentFL	candy	deployment



Candy-plug
FL	occlusion

TL	injection FL	injection



Hamburg	candy plug experience
18	cases (2013-2016):	Clinical success	94%

Rohlffs et	al.	J Endovasc Ther 2017

- Mean	follow-up:	9	months	(r.	0-26)

- 1	FL	rupture	in	an	endoleak case

- Follow-up	>	6	months	in	10	cases:	
7	cases	showed	aortic	remodelling



OSR	candy plug experience
7	cases (2015-2017):	6/7	technical success	and	no	FL	growth at 6	month

Arterial Venous



… if further evolution (1	OSR	case)

Thoracic	FL:	fixed

….If	abdominal	FL	growth…



… open	or	endo repair
No	cases	published

Candy	removal	from	FL



… open	or	endo repair
No	cases published

Open	repair	with	a	stent-graft	to	graft	anastomosis	



Thoraco-abdominal FL	evolution

- Fix	permanently	the	thoracic	and	
abdominal	FL	

- Durable	repair



OPEN:	TAAA	repair
Guidelines recommendation

….	Chronic	dissection,	without	
significant	comorbid	disease,	[…]	
open	repair	recommended	
particularly	in	case	of	cTBD

(Level	of	Evidence:	B)	

ACCF/AHA/AATS/ACR/ASA/SCA/SCAI/SIR/STS/SVM	Guidelines.		J Am Coll Cardiol 2010
ESVS	guidelines.	Eur J Vasc Surg 2017



OSR	post-dissecting TAAA	open	repair
56	cases (1993	- 2016)

30-day	results
Mortality 5	(8.9%)
Major	cerebrovascular events 0	(0%)
Spinal cord ischemia 4	(7.1%)
Renal injury /	failure (AKI	2-4) 3	(5.4%)
Respiratory failure 14	(25.0%)

Chiesa		et	al.	[Unpublished series]



Limited	worldwide experience
ENDO:	Fenestrated /	branched repair

Cleveland
(USA)

Lille	
(France)

Nurnberg
(Germany)

Greenberg1
(15	cases)

Haulon2
(15	cases)

Verhoven3
(31	cases)

Median dissection onset 124	months 48	months 31	months
Previous aortic surgery 80% 73% 74%

Technical	success 100% 100% 93.5%
30-day	mortality 0 7% 9.6%

Mean follow-up 20	months
(r.	1	– 62)

12	months
(r.	1-36)

17	months
(r.	na)

Unplanned reinterventions 53% 13% 23%

Kitagawa A	et	al.	J Vasc Surg 2013,	Sobocinski J et	al.	J Cardiovasc Surg 2014,	Oikonomou K	et	al.	Eur J Endovasc Surg 2014



OSR	Experience	(2014-2017):	9	out	48	endo TAAAs (19%)
OSR	B/FEVAR	for TAAA	dissection

Multiple	SINE	after	isolated	TEVAR	and	EVAR FEVAR



B/FEVAR	specific problems

- Narrow	/	Collapsed		True	Lumen	

- Distal	iliac	re-entry	tear	

- Visceral	vessels	dissection	

- Target	vessels	from	the	opposite	lumen



Thoracic	Staging
Narrow	/	Collapsed true Lumen	

Collapsed	TL TL	partial	re-expansion



False	lumen	deployment
Narrow	/	Collapsed true Lumen	

Previous	AAA	
open	repair FL

FL

FL



IBD	use
Distal	iliac re-entry tears



Important for	both end	organ perfusion and	FL	thrombosis
Visceral vessels dissection

SMA



Land deeper in the target vessels and consider the flap recoil
Visceral vessels dissection

SMA

CT



Land deeper in the target vessels and consider the flap recoil
Visceral vessels dissection

SMA

CT



from	TL	to	FL
Target	vessels from the opposite lumen

LRA	from	FL Through the	natural intimal tear

TL

TL

TLFL

FL

FL

FL

FL

TL

TL

TL
FL



from	FL	to	TL	
Target	vessels from the opposite lumen

FET	and	TEVAR	in	the	FL Type IB	endoleak SMA	from	the	other lumen

FL

FL

FL

TL

TL

TL

TL



Stabilize the	lamella	with	a	compliant balloon	inflated in	the	opposite	lumen
Neofenestration with IVUS	guided re-entry device

Neofenestration IVUS	guided

Bertoglio L	et	al.	J Endovasc Ther 2017	[Submitted]



Stabilize the	lamella	with	a	compliant balloon	inflated in	the	opposite	lumen
Neofenestration with IVUS	guided re-entry device

Neofenestration IVUS	guided 0.014	crossing 0.035	crossing

Bertoglio L	et	al.	J Endovasc Ther 2017	[Submitted]



SMA	targeted with	a	branch
B/FEVAR	repair

SMA	Branch crossing the	lamella Renal fenestrations Fl exclusion

Bertoglio L	et	al.	J Endovasc Ther 2017	[Submitted]



Chronic Type B	dissection still a	surgical disease?	Probably,	YES	
Conclusions

Residual	TAD FET

1	st Step 2	nd Step

TAAA	open



Chronic Type B	dissection still a	surgical disease?	However….
Conclusions

Residual	TAD FET F/BEVAR	or	Candy	Plug

1	st Step 2	nd Step



Chronic Type B	dissection still a	surgical disease?	However….
Conclusions

Residual	TAD F/BEVAR	or	Candy	Plug

1	st Step 2	nd Step

Inner	branch




