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Frozen Elephant Trunk	Procedure
for Type	B	Aortic Dissection



Classification

TypeType

%

DeBakey I DeBakey II DeBakey III

Stanford Type AStanford Type A Stanford Type B

60 % 10-15% 25-30%



CT-Angiography



Treatment	Options	

• Uncomplicated

Ø Medical	Therapy	(Blood	pressure	control)

• Complicated

Ø Endovascular	Devices
Ø Surgery (TEVAR	has	generally	replaced	open	
surgery	as	the	first-line	approach	based	on	
reduced	perioperative	morbidity	and	mortality)

Ø Hybrid	Procedures	(Frozen	Elephant	Trunk)



Background
J	Am	Coll Card	2008;	IRAD-registry

• 571	pat.	acute type B	dissection
• 390	pat.	medical treatment
(Mort.:8,7%)

• 66	pat.	Endovascular (Mort.:10,6%)
• 59	pat.	open surgery (Mort.:33,9%)
„Tevar seems to offer better outcome in terms of mortality
and associated complications than open surgical repair“



European	Guidelines



- 10	patients,	mean age 59,2	years;	TEVAR	4	to 24	hours after	diagnosis

- Indication:	contained rupture,	malperfusion,	rapid	increase in	aortic diameter,	

refractory pain

- 3	pat.	consecutive surgical treatment:	retrograde	type	A,	acute stent

dislocation,	late aneurysm formation in	10	patients;	mortality (2/10)	20%

- 28	pat.	with acute symptomatic type	B	dissection
- Secondary intervention 5/28	pat.
- Conversion to open		(retro type	A):	4	pat (14%)
- Procedure related mortality following secondary intervention 20%	(1/5)
- „TEVAR	is an	alternative	to surgical repair,	however,	not	without significant
morbidity and mortality“



Retrograde	Type	A



FET	as Bail-out	Strategy
retro type	A	after	TEVAR

- Retrograde	type	A	dissection occurred in	4	out	of 29	patients (13,8%)	undergoing
TEVAR	for acute complicated type	B	aortic dissection
- 3	patients were operated immediately;	no mortality,	no stroke
- 1	patient dissection remained primarily undetected and untreated;	patient died

within 7	days after	TEVAR	– autopsy revealed retro type	A	with tamponade



Change	in	Paradigm

• Operation	of	a	complicated type B	dissection via	median	
sternotomy using the frozen elephant trunk technique.

• Advantage
Ø Coverage of	primary entry tear under direct vision
Ø Safe	proximal suture line

• Avoidance of
Ø Retrograde	type A	dissection
Ø Endoleak Ia formation
Ø Vascular complication
Ø Guide	wire perforations



Complicated Type	B
Conventional Surgery

• Drawback
Ø Primary	entry-tear at the offspring of the left
subclavian artery – left heart bypass technique
with aortic cross clamping very difficult - not	
feasible.

Ø In	most patients the operation has to be
performed in	deep hypothermic circulatory arrest

• Results
Ø In-hospital	mortality (25%	to 50%);	spinal	cord
ischemia (7%);	stroke 9%;	renal	failure 19%



Indication for Antegrade	Approach

• When TEVAR	cannot be performed safely
Ø Acute type	B	with retrograde	component (hematoma,	
dissection)	– no „healthy“	landing zone

Ø Diameter	of ascending aorta or aortic arch >	4cm
Ø Acute angled aortic arch,	hostile anatomy
Ø No	distal	access available

(tortuosity of iliac arteries)
• Advantage	of FET	as compared to conventional surgery

Ø Treatment	of arch and descending aorta possible
Ø No posterolateral thoracotomy
Ø No profound hypothermic circulatory arrest



Acute Type	B	
with retrograde	type	A



Type	B	Dissection – Retro	A

• Type B dissection with
pathology of ascending aorta
and arch



Antegrade	Stenting
no	distal access

Type	B	dissection

with complete

obliteration of	the

true lumen



Antegrade	Stenting
acute angled aortic arch





Angioscopy of	Descending	Aorta



- EVITA	open	registry;	2005-2013;	465	pat.	with FET
- 57	pat.with type	B	aortic dissection,	28%	acute dissection
- In-hospital	mortality:	14%
- Neurological	complications:	10%
- False lumen thrombosis at the level of the stent:		97%
- and 3	year survival:	81%	and 75%,	respectively
- in	contrast to conventional surgery for type	B,	FET	procedure can provide
simultaneous treatment of ascending aorta and aortic arch

- FET	for	acute	type	B	should	be	considered,	when	there	is	no	landing	zone	
for	TEVAR,	the	aortic	arch	is	dilated	or	the	arch	angulation	is	steep

- issue	of	retrograde	type	A	dissection	remains	unsolved and	FET	technique	
represents	an	alternative	to	primary	TEVAR

- the	FET-technique	broadened	the	armamentarium	of	surgeons	and	
simplified	the	treatment	of	complex	thoracic	aortic	pathologies	

- 14	pat.	with	acute	complicated	type	B	dissection	treated	by	FET	procedure
- ectatic aorta	in		6	pat.,	lack	of	landing	zone	in	8	pat.
- mortality:	none,	none-disabling	stroke	in	2	pat.
- repair	extension	by	additional	stent	in	3	patients





Preliminary Experience	FET	for Type	B
Hospital	Hietzing

• 16	patients (8	female,	8	male	patients;	59 years)
Ø 10	chronic type	B

• 8 pat.	with rapid	increase and no proximal	landing zone
• 1	pat.	retro-A	after	TEVAR	– interval of 6	weeks
• 1	pat.	no distal	access

Ø 6	acute
• 3 pat.:	retrograde	Type	A	after	TEVAR	of	complicated
type	B

• 3	pat.:	acute complicated type	B	with retrograde	
component



Results Hospital	Hietzing

• Mean SCAP	time:	54	min	(42-75)
• Median	ICU	stay:	4	days
• Median	hospital stay:	18	days
• Hospital	Mortality:	6%	(1/16)
• Minor	Stroke:	6%	(1/16)
• Paraplegia:	0



HZH	Algorithm

Acute	Type	B	AD
DeBakey III

complicated

- ascending	aorta		>	40mm
- acute	angled	arch
- no	proximal	landing	zone
- no	distal	access

yes

FET

no

TEVAR

uncomplicated

- descending	aorta	>	40mm
- false	lumen	>	20mm
- primary	entry	at	the									
concavity

yes no

OMT



Conclusion

• Stent	graft	placement	for	complicated	type	B	
dissections	is	associated	with	significant	morbidity	and
mortality (retro type	A	not	an	infrequent complication)

• Frozen elephant	trunk	technique	should	be	considered	
as	first	line	therapy	for	complicated	dissection	type	B,	
when TEVAR	cannot be	performed safely

• FET-procedure is superior to conventional surgery in	
DHCA	via	posterolateral thoracotomy


