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ΥΒΡΙΔΙΚΕΣ ΕΠΕΜΒΑΣΕΙΣ 
ΑΠΟΚΑΤΑΣΤΑΣΗΣ ΤΟΥ ΑΟΡΤΙΚΟΥ ΤΟΞΟΥ 

•Bavaria J, et al. Hybrid approaches in the treatment of aortic arch 
aneurysms: postoperative and midterm outcomes. J Thorac Cardiovasc Surg. 

2013 Mar;145(3 Suppl):S85-90. 

https://www.ncbi.nlm.nih.gov/pubmed/23260461
https://www.ncbi.nlm.nih.gov/pubmed/23260461


•Czerny M, et al. Current options and recommendations for 
the treatment of thoracic aorticpathologies involving the aortic arch: 

an expert consensus document of theEuropean Association for Cardio-Thoracic surgery (EACTS) and 
the EuropeanSociety for Vascular Surgery (ESVS). Eur J Cardiothorac Surg. 2018;[Epub ahead of print] 

•Mitchell RS, Ishimaru S, Ehrlich MP, et al. First International Summit on Thoracic Aortic 
Endografting: roundtable on thoracic aortic dissection as an indication for endografting. J 

Endovasc Ther 2002;9 Suppl 2:II98-105. 
 
 

 

ΖΩΝΕΣ ΑΟΡΤΗΣ ΚΑΤA ISHIMARU 

https://www.ncbi.nlm.nih.gov/pubmed/30312382
https://www.ncbi.nlm.nih.gov/pubmed/30312382
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ΤΥΠΟΣ I: DEBRANCHING 

 

• Total arch 
debranching 

• Partial 
clamping 

• No CPB 
 

• Adequate 
proximal 
landing zone 
(20mm) in 
zone 0 
 

TEVAR graft 
deployment in 
native zone 0 

•Shirakawa Y1, et al. The efficacy and short-term results of hybrid thoracic endovascular repair into 
the ascending aorta for aortic arch pathologies. Eur J Cardiothorac Surg. 2014;45(2):298-304; discussion 304. 

•Canaud L1, et al. Hybrid Aortic Repair of Dissecting Aortic Arch Aneurysm after Surgical 
Treatment of Acute Type A Dissection. Ann Vasc Surg 2016;30:175-80. 

•Vallabhajosyula P, et al. Type II arch hybrid debranching procedure. Ann Cardiothorac Surg 2013;2(3):378-86. 
•Kollias VD1, et al. Single-stage, off-pump hybrid repair of extensive aneurysms of the aortic arch and the 

descending thoracic aorta. Hellenic J Cardiol 2014;55(5):355-60. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Shirakawa%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=23913243
https://www.ncbi.nlm.nih.gov/pubmed/?term=The+efficacy+and+short-term+results+of+hybrid+thoracic+endovascular+repair+into+the+ascending+aorta+for+aortic+arch+pathologi
https://www.ncbi.nlm.nih.gov/pubmed/?term=Canaud%20L%5BAuthor%5D&cauthor=true&cauthor_uid=26529059
https://www.ncbi.nlm.nih.gov/pubmed/26529059
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kollias%20VD%5BAuthor%5D&cauthor=true&cauthor_uid=25243433
https://www.ncbi.nlm.nih.gov/pubmed/?term=Single-stage,+off-pump+hybrid+repair+of+extensive+aneurysms+of+the+aortic+arch+and+the+descending+thoracic+aorta.


ΤΥΠΟΣ II: DEBRANCHING ΜΑΖΙ ΜΕ 
ΑΝΤΙΚΑΤΑΣΤΑΣΗ ΑΝΙΟΥΣΗΣ ΑΟΡΤΗΣ 

Bavaria J, et al. Hybrid approaches in the treatment of aortic arch aneurysms: postoperative and midterm outcomes. J Thorac Cardiovasc Surg. 2013 
Mar;145(3 Suppl):S85-90. 

Shirakawa Y1, et al. The efficacy and short-term results of hybrid thoracic endovascular repair into the ascending aorta for aortic arch pathologies. Eur J 
Cardiothorac Surg. 2014;45(2):298-304; discussion 304. 

Vallabhajosyula P1, et al. Type I and Type II hybrid aortic arch replacement: postoperative and mid-term outcome analysis. Ann Cardiothorac 
Surg. 2013;2(3):280-7. 

Kent WD1, et al. Results of type II hybrid arch repair with zone 0 stent graft deployment for complexaortic arch pathology. J Thorac Cardiovasc 
Surg 2014;148(6):2951-5. 

 

 
 TEVAR graft 

deployment in 
artificial zone 0 
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ΤΥΠΟΣ III: FROZEN ELEPHANT TRUNK 

• single-stage conventional open 
aortic arch repair with open 
endovascular treatment of the 
descending aorta 

• CPB & DHCA 
• direct suturing of conventional tube 

graft, endovascular stent and native 
aortic wall 

•Bavaria J, et al. Hybrid approaches in the treatment of aortic arch 
aneurysms: postoperative and midterm outcomes. J Thorac Cardiovasc Surg. 2013 Mar;145(3 

Suppl):S85-90. 
•Vallabhajosyula P1, et al. Type I and Type II hybrid aortic arch replacement: postoperative and mid-term 

outcome analysis. Ann Cardiothorac Surg. 2013;2(3):280-7. 
•Roselli EE, et al. Frozen Elephant Trunk Procedure. Oper Tech Thorac Cardiovasc Surg 

2013;18(2):87-100. 
•Karck M, et al. The frozen elephant trunk technique: a new treatment for thoracic aortic aneurysms. J 

Thorac Cardiovasc Surg 2003;125:1550-1553. 

https://www.ncbi.nlm.nih.gov/pubmed/23260461
https://www.ncbi.nlm.nih.gov/pubmed/23260461
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vallabhajosyula%20P%5BAuthor%5D&cauthor=true&cauthor_uid=23977595
https://www.ncbi.nlm.nih.gov/pubmed/?term=(CS)Type+I+and+Type+II+hybrid+aortic+arch+replacement,+postoperative+and+mid-term+outcome+analysis.


ΙΣΤΟΡΙΚΑ ΣΤΟΙΧΕΙΑ- ΕΙΣΑΓΩΓΗ 

Conventional 
open total arch 

repair, “Elephant 
trunk”, Borst 

1983 

Endovascular 
repair, Volodos, 

1991 

Hybrid 
approaches  

CPB and DHCA 
2-stage procedure 
(7-17)% mortality rate 
(4-12)% neurological injury rate 
interval mortality 
not all patients fit for open 
surgery 

but aortic arch 
anatomy? 
adequate landing 
zone? 

combination of tools 
extend the envelope 
high risk patients unfit for open 
repair 
acceptable mortality and 
morbidity rates 

•Younes HK1, et al. Hybrid thoracic endovascular aortic repair: pushing the envelope. J Vasc Surg. 2010;51(1):259-66. 
•Moulakakis KG, et al. A systematic review and meta-analysis of hybrid aortic arch replacement. Ann Cardiothorac Surg. 2013;2(3):247-60. 

•Borst HG, et al. Extensive aortic replacement using “elephant trunk” prosthesis. Thorac Cardiovasc Surg 1983;31:37-40. 
•Bavaria J, et al. Hybrid approaches in the treatment of aortic arch aneurysms: postoperative and midterm outcomes. J Thorac Cardiovasc Surg. 2013 Mar;145(3 Suppl):S85-90. 

•Westaby S, et al. Arch and descending aortic aneurysms: influence of perfusion technique on neurological outcome. Eur J Cardiothorac Surg 1999;15:180–5. 
•Papakonstantinou NA1, et al. Cardiac surgery or interventional cardiology? Why not both? Let's go hybrid. J Cardiol. 2017;69(1):46-56. 

•Oskowitz AZ1, et al. Hybrid treatment of aortic arch aneurysms. J CardiovascSurg (Torino). 2015 Oct;56(5):719-28.  
•Zerwes S, et al. Clinical outcomes in hybrid repair procedures for pathologies involving the aortic arch. Vascular. 2015 Feb;23(1):9-16. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Younes%20HK%5BAuthor%5D&cauthor=true&cauthor_uid=19954918
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hybrid+thoracic+endovascular+aortic+repair,+younes
https://www.ncbi.nlm.nih.gov/pubmed/23977592
https://www.ncbi.nlm.nih.gov/pubmed/23260461
https://www.ncbi.nlm.nih.gov/pubmed/?term=Papakonstantinou%20NA%5BAuthor%5D&cauthor=true&cauthor_uid=27727088
https://www.ncbi.nlm.nih.gov/pubmed/27727088
https://www.ncbi.nlm.nih.gov/pubmed/?term=Oskowitz%20AZ%5BAuthor%5D&cauthor=true&cauthor_uid=25896514
https://www.ncbi.nlm.nih.gov/pubmed/25896514
https://www.ncbi.nlm.nih.gov/pubmed/24621559


Di Marco L, Pantaleo A, Leone A, Murana G, Di Bartolomeo R, Pacini D. The Frozen 
Elephant Trunk Technique: European Association 

for Cardio-Thoracic Surgery Position and Bologna Experience. Korean J Thorac 
Cardiovasc Surg 2017;50:1-7. 

Open stent grafting 
technique,(home-

made) 
Kato & Suto (1994 & 

1996), 
first 10 pts by Kato 

in 1996 

Frozen elephant 
trunk (custom-

made), 
Usui & Karck (2002 
& 2003), Chavan-

Haverich graft 

E-Vita Open Plus 
[Jotec] (2007) 

Thoraflex [Vascutek] 
(2012) 

•Suto Y, Yasuda K, Shiiya N, Murashita T, Kawasaki M, Imamura M et al. Stented elephant trunk procedure for an extensive aneurysm involving distal aortic arch and descending aorta. J Thorac Cardioavsc Surg 
1996;112:1389–90. 

•Kato M, Ohnishi K, Kaneko M, Ueda T, Kishi D, Mizushima T et al. New graft-implanting method for thoracic aortic aneurysm or dissection with a stented graft. Circulation 1996;94(9 Suppl):II188–93. 
•Usui A, Fujimoto K, Ishiguchi T, Yoshikawa M, Akita T, Ueda Y. Cerebrospinal dysfunction after endovascular stent-grafting via a median sternotomy: the frozen elephant trunk. Ann Thorac Surg 2002;74:S1821–32. 

•Karck M, Chavan A, Hagl C, Friedrich H, Galanski M, Haverich A. The frozen elephant trunk: a new treatment for thoracic aortic aneurysms. J Thorac Cardiovasc Surg 2003;125:1550–3. 
•Karck M, Chavan A, Khaladj N, Friedrich H, Hagl C, Haverich A. The frozen elephant trunk technique for the treatment of extensive thoracic aortic aneurysms: operative results and follow-up. Eur J Cardiothorac Surg 

2005;28:286–90. 
•Shrestha M, Bachet J, Bavaria J, Carrel TP, De Paulis R, Di Bartolomeo R, et al. Current status and recommendations for use of the frozen elephant trunk technique: a position paper by the Vascular Domain of EACTS . 

Eur J Cardiothorac Surg 2015;47(5):759-69. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Shrestha%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25769463
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bachet%20J%5BAuthor%5D&cauthor=true&cauthor_uid=25769463
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bavaria%20J%5BAuthor%5D&cauthor=true&cauthor_uid=25769463
https://www.ncbi.nlm.nih.gov/pubmed/?term=Carrel%20TP%5BAuthor%5D&cauthor=true&cauthor_uid=25769463
https://www.ncbi.nlm.nih.gov/pubmed/?term=De%20Paulis%20R%5BAuthor%5D&cauthor=true&cauthor_uid=25769463
https://www.ncbi.nlm.nih.gov/pubmed/?term=Di%20Bartolomeo%20R%5BAuthor%5D&cauthor=true&cauthor_uid=25769463
https://www.ncbi.nlm.nih.gov/pubmed/?term=Current+status+and+recommendations+for+use+of+the+frozen+elephant+trunk+technique:+a+position+paper+by+the+Vascular+Domain+of+EACTS


 



ΥΒΡΙΔΙΚΕΣ ΕΠΕΜΒΑΣΕΙΣ 
DEBRANCHING 

•Bavaria J, et al. Hybrid approaches in the treatment of aortic arch 
aneurysms: postoperative and midterm outcomes. J Thorac Cardiovasc Surg. 

2013 Mar;145(3 Suppl):S85-90. 

https://www.ncbi.nlm.nih.gov/pubmed/23260461
https://www.ncbi.nlm.nih.gov/pubmed/23260461


elderly, extensive comorbidities, 
concomitant malignancy or 

high-risk anatomical features 
such as previous cardiac surgery 

at leats 1 access 
vessel with 

diameter > 7mm 

aortic arch pathologies 

adequate distal & 
proximal landing 

zone ≥ 25 mm each 

Hybrid 
debranching 
procedures 

ΕΝΔΕΙΞΕΙΣ & ΠΡΟΑΠΑΙΤΟΥΜΕΝΑ 

•Czerny M, et al. Current options and recommendations for the treatment of thoracic aorticpathologies involving the aortic arch: an expert consensus document of theEuropean Association for Cardio-Thoracic surgery (EACTS) and 
the EuropeanSociety for Vascular Surgery (ESVS). Eur J Cardiothorac Surg. Eur J Cardiothorac Surg. 2019 Jan 1;55(1):133-162.  

•Moulakakis KG,  et al. A systematic review and meta-analysis of hybrid aortic arch replacement. Ann Cardiothorac Surg. 2013;2(3):247-60. 
•Bavaria J, et al. Hybrid approaches in the treatment of aortic arch aneurysms: postoperative and midterm outcomes. J Thorac Cardiovasc Surg. 2013 Mar;145(3 Suppl):S85-90. 

•Vallabhajosyula P1, et al. Type I and Type II hybrid aortic arch replacement: postoperative and mid-term outcome analysis. Ann Cardiothorac Surg. 2013;2(3):280-7. 
•Canaud L1, et al. Hybrid Aortic Repair of Dissecting Aortic Arch Aneurysm after Surgical Treatment of Acute Type A Dissection. Ann Vasc Surg 2016;30:175-80. 

•Shirakawa Y, et al. The efficacy and short-term results of hybrid thoracic endovascular repair into the ascending aorta for aortic arch pathologies. Eur J Cardiothorac Surg. 2014;45(2):298-304; discussion 304. 
•Vallabhajosyula P, et al. Type II arch hybrid debranching procedure. Ann Cardiothorac Surg 2013;2(3):378-86. 

•Brechtel K1, et al. Hybrid  debranching and TEVAR of the aortic arch off-pump, in re-do patients with complicated chronic type-A aortic dissections: a critical report. J Cardiothorac Surg 2013;8:188. 
•Mizuno T1, et al. Easy and Safe Total Debranching of Arch Aneurysms Using Axiloaxillary Arterial Bypass. Ann Thorac Surg. 2015;100(4):1476-8. 

Type I if ascending 
aorta diameter ≤ 

38-40mm 

Type II if ascending 
aorta diameter ≥ 

38-40mm 

https://www.ncbi.nlm.nih.gov/pubmed/30312382
https://www.ncbi.nlm.nih.gov/pubmed/30312382
https://www.ncbi.nlm.nih.gov/pubmed/30312382
https://www.ncbi.nlm.nih.gov/pubmed/23977592
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https://www.ncbi.nlm.nih.gov/pubmed/?term=Shirakawa%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=23913243
https://www.ncbi.nlm.nih.gov/pubmed/?term=The+efficacy+and+short-term+results+of+hybrid+thoracic+endovascular+repair+into+the+ascending+aorta+for+aortic+arch+pathologi
https://www.ncbi.nlm.nih.gov/pubmed/?term=The+efficacy+and+short-term+results+of+hybrid+thoracic+endovascular+repair+into+the+ascending+aorta+for+aortic+arch+pathologi
https://www.ncbi.nlm.nih.gov/pubmed/?term=The+efficacy+and+short-term+results+of+hybrid+thoracic+endovascular+repair+into+the+ascending+aorta+for+aortic+arch+pathologi
https://www.ncbi.nlm.nih.gov/pubmed/?term=The+efficacy+and+short-term+results+of+hybrid+thoracic+endovascular+repair+into+the+ascending+aorta+for+aortic+arch+pathologi
https://www.ncbi.nlm.nih.gov/pubmed/?term=The+efficacy+and+short-term+results+of+hybrid+thoracic+endovascular+repair+into+the+ascending+aorta+for+aortic+arch+pathologi
https://www.ncbi.nlm.nih.gov/pubmed/?term=The+efficacy+and+short-term+results+of+hybrid+thoracic+endovascular+repair+into+the+ascending+aorta+for+aortic+arch+pathologi
https://www.ncbi.nlm.nih.gov/pubmed/?term=Brechtel%20K%5BAuthor%5D&cauthor=true&cauthor_uid=24007462
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hybrid+debranching+and+TEVAR+of+the+aortic+arch+off-pump,+in+re-do+patients+with+complicated+chronic+type-A+aortic+dissections.+a+critical+report.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mizuno%20T%5BAuthor%5D&cauthor=true&cauthor_uid=26434457
https://www.ncbi.nlm.nih.gov/pubmed/?term=misuno+Easy+and+Safe+Total+Debranching+of+Arch+Aneurysm


Pros Cons 

•Younes HK1, et al. Hybrid thoracic endovascular aortic repair: pushing the envelope. J Vasc Surg. 2010;51(1):259-66. 
•Leacche M, et al. Surgical update: hybrid procedures, do they have a role? Circ Cardiovasc Interv. 2010;3(5):511-8. 

•Bavaria J, et al. Hybrid approaches in the treatment of aortic arch aneurysms: postoperative and midterm outcomes. J Thorac Cardiovasc Surg. 2013 Mar;145(3 Suppl):S85-90. 
•Faulds J, et al. Minimally Invasive Techniques for Total Aortic Arch Reconstruction. Methodist Debakey Cardiovasc J. 2016;12(1):41-4. 

•Canaud L1, et al. Hybrid Aortic Repair of Dissecting Aortic Arch Aneurysm after Surgical Treatment of Acute Type A Dissection. Ann Vasc Surg 2016;30:175-80. 
•Kollias VD1, et al. Single-stage, off-pump hybrid repair of extensive aneurysms of the aortic arch and the descending thoracic aorta. Hellenic J Cardiol 2014;55(5):355-60. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Younes%20HK%5BAuthor%5D&cauthor=true&cauthor_uid=19954918
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hybrid+thoracic+endovascular+aortic+repair,+younes
https://www.ncbi.nlm.nih.gov/pubmed/20959598
https://www.ncbi.nlm.nih.gov/pubmed/23260461
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risks of retrograde type A dissection 
and endoleak are eliminated 

less invasive than total open arch 
replacement 

less bleeding 

•Kollias VD1, et al. Single-stage, off-pump hybrid repair of extensive aneurysms of the aortic 
arch and the descending thoracic aorta. Hellenic J Cardiol 2014;55(5):355-60. 

•nt WD1, et al. Results of type II hybrid arch repair with zone 0 stent 
graft deployment for complexaortic arch pathology. J Thorac Cardiovasc Surg 2014;148(6):2951-5. 

Ke 

Type II Hybrid advantages 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Kollias%20VD%5BAuthor%5D&cauthor=true&cauthor_uid=25243433
https://www.ncbi.nlm.nih.gov/pubmed/?term=Single-stage,+off-pump+hybrid+repair+of+extensive+aneurysms+of+the+aortic+arch+and+the+descending+thoracic+aorta.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kent%20WD%5BAuthor%5D&cauthor=true&cauthor_uid=25125209
https://www.ncbi.nlm.nih.gov/pubmed/?term=Results+of+type+II+hybrid+arch+repair+with+zone+0+stent+graft+deployment+for+complex+aortic+arch+pathology.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kent%20WD%5BAuthor%5D&cauthor=true&cauthor_uid=25125209


OPEN TOTAL AORTIC ARCH REPAIR VS 
HYBRID APPROACH 

Cannot be directly compared due to selection bias 

Milewski RK, et al. Have hybrid procedures replaced open aortic arch reconstruction in high-risk patients? A 
comparative study of elective open arch debranching with endovascular stent graft placement and 

conventional elective open total and distal aortic arch reconstruction. J Thorac Cardiovasc Surg 
2010;140:590-7. 

45 open total 
arch 

66 hybrid arch 

no significant difference in in-hospital 
mortality (16% open vs 11% hybrid) 
no significant difference in transient 
neurologic complications (11% both) 
no significant difference in permanent 
neurologic complications (9% open vs 
13% hybrid) 

9% mortality in patient<75 y.o. 
whereas 36% mortality  in 
patients>75y.o. 
no significant difference in 
hybrid group 
when >75y.o. 11% mortality in 
hybrid group vs 36% mortality in 
open group 



 



 



 



Η ΔΙΚΗ ΜΑΣ ΜΕΤΑ-ΑΝΑΛΥΣΗ 

 

Study  Technical 
success (%) 

30-day/in-
hospital  

mortality (%) 
Stroke (%) Permanent 

paraplegia (%) 

Recurrent 
nerve palsy 

(%) 

Transient 
neurologic 

deficit/ 
paraplegia (%) 

Renal failure/requiring 
dialysis (%) 

Multiorgan failure with 
respiratory 

insufficiency/prolonged 
intubation (%) 

Vallabhajosyula 
(2013) (17) nr 0 0 0 nr 25 0/0 Nr 

Kent (2014) (38) 100 10 5 0 nr 25 0 15 

Shirakawa (2014)* 
(15) 100** 0** 0** 0** 10** 0** 0** 10** 

Bibiloni Lage (2016)* 
(47) 100** 50** 0** 0** 50** 0** 50** 50** 

Study 

Atrial 
fibrillation/ 

cardiac event 
(%) 

Retrograde 
aortic dissection 

(%) 

Peripheral 
embolization (%) 

Reoperation for 
bleeding (%) Endoleak (%) Late  

mortality (%) 

Cumulative 
survival at 1-

year (%) 

Reoperation rate 
(%) 

Follow-up 
(months) 

Vallabhajosyula 
(2013) (17) 50 nr Nr 0 0 12.5 87% (at 1 and 3 

years) 0 30±21 

Kent (2014) (38) Nr nr Nr 25 15 (typeI), 5 
(type II) nr nr 10 17.5 

Shirakawa (2014)* 
(15) 0** 0** 10** 0** 10 (type II)** 15 85 (74% at 3 

years) 0** 15.4** 

Bibiloni Lage (2016)* 
(47) 20 nr 20 50 (for cardiac 

tamponade) ** 0** 0** nr 0** 10** 

wav: 5.3% 

wav: 2.5% 

!!!! 

2pts 







FROZEN ELEPHANT TRUNK 

•Bavaria J, et al. Hybrid approaches in the treatment of aortic arch 
aneurysms: postoperative and midterm outcomes. J Thorac Cardiovasc Surg. 

2013 Mar;145(3 Suppl):S85-90. 

https://www.ncbi.nlm.nih.gov/pubmed/23260461
https://www.ncbi.nlm.nih.gov/pubmed/23260461


ΕΝΔΕΙΞΕΙΣ ΓΙΑ FROZEN ELEPHANT 
TRUNK 

 

Type III 

extensive aortic 
pathology (aneurysm 
or dissection of the 

arch) 

mega-aorta syndrome 

•Moulakakis KG,  et al. A systematic review and meta-analysis of hybrid aortic arch replacement. Ann Cardiothorac Surg. 2013;2(3):247-60. 
•Bavaria J, et al. Hybrid approaches in the treatment of aortic arch aneurysms: postoperative and midterm outcomes. J Thorac Cardiovasc Surg. 2013 Mar;145(3 Suppl):S85-90. 

•Vallabhajosyula P1, et al. Type I and Type II hybrid aortic arch replacement: postoperative and mid-term outcome analysis. Ann Cardiothorac Surg. 2013;2(3):280-7. 
•Canaud L1, et al. Hybrid Aortic Repair of Dissecting Aortic Arch Aneurysm after Surgical Treatment of Acute Type A Dissection. Ann Vasc Surg 2016;30:175-80. 

•Vallabhajosyula P, et al. Type II arch hybrid debranching procedure. Ann Cardiothorac Surg 2013;2(3):378-86. 
•Brechtel K1, et al. Hybrid  debranching and TEVAR of the aortic arch off-pump, in re-do patients with complicated chronic type-A aortic dissections: a critical report. J Cardiothorac Surg 2013;8:188. 

•Mizuno T1, et al. Easy and Safe Total Debranching of Arch Aneurysms Using Axiloaxillary Arterial Bypass. Ann Thorac Surg. 2015;100(4):1476-8. 

https://www.ncbi.nlm.nih.gov/pubmed/23977592
https://www.ncbi.nlm.nih.gov/pubmed/23260461
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vallabhajosyula%20P%5BAuthor%5D&cauthor=true&cauthor_uid=23977595
https://www.ncbi.nlm.nih.gov/pubmed/?term=(CS)Type+I+and+Type+II+hybrid+aortic+arch+replacement,+postoperative+and+mid-term+outcome+analysis.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Canaud%20L%5BAuthor%5D&cauthor=true&cauthor_uid=26529059
https://www.ncbi.nlm.nih.gov/pubmed/26529059
https://www.ncbi.nlm.nih.gov/pubmed/?term=Brechtel%20K%5BAuthor%5D&cauthor=true&cauthor_uid=24007462
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hybrid+debranching+and+TEVAR+of+the+aortic+arch+off-pump,+in+re-do+patients+with+complicated+chronic+type-A+aortic+dissections.+a+critical+report.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mizuno%20T%5BAuthor%5D&cauthor=true&cauthor_uid=26434457
https://www.ncbi.nlm.nih.gov/pubmed/?term=misuno+Easy+and+Safe+Total+Debranching+of+Arch+Aneurysm




ΣΥΣΤΑΣΕΙΣ ΓΙΑ ΤΗ ΧΡΗΣΗ FET 

 

•Czerny M, et al. Current options and recommendations for 
the treatment of thoracic aorticpathologies involving the aortic arch: 

an expert consensus document of theEuropean Association for Cardio-Thoracic surgery (EACTS) and 
the EuropeanSociety for Vascular Surgery (ESVS). Eur J Cardiothorac Surg. 2019;55(1):133-162.  

https://www.ncbi.nlm.nih.gov/pubmed/30312382
https://www.ncbi.nlm.nih.gov/pubmed/30312382
https://www.ncbi.nlm.nih.gov/pubmed/30312382
https://www.ncbi.nlm.nih.gov/pubmed/30312382




increased 
cumulative 

mortality after 
two major aortic 

procedures 
 

interval mortality, 
up to 25% 

 

failure to return 
for stage 2 
operation, 
32%-50% 

 

Elephant trunk 
Disadvantages- 

2-stage 
operation 

•Di Bartolomeo R1,  et al. Frozen versus conventional elephant trunk technique: application in clinical practice.Eur J Cardiothorac Surg. 2017 Jan;51(suppl 1):i20-i28.  
•Ius F, et al. Elephant trunk procedure 27 years after Borst: what remains and what is new? Eur J Cardiothorac Surg 2011;40:1-11. 

•Kollias VD1, et al. Single-stage, off-pump hybrid repair of extensive aneurysms of the aortic arch and the descending thoracic aorta. Hellenic J Cardiol 2014;55(5):355-60. 
•Kent WD, et al. Results of type II hybrid arch repair with zone 0 stent graft deployment for complexaortic arch pathology. J Thorac Cardiovasc Surg 2014;148(6):2951-5. 

•Patel HJ, et al. Open arch reconstruction in the endovascular era: analysis of 721 patients over 17 years. J Thorac Cardiovasc Surg 2011;141:1417-23. 
•Di Eusanio M, et al. Conventional versus frozen elephant trunk surgery for extensive disease of the thoracic aorta. J Cardiovasc Med (Hagerstown). 2014;15(11):803-9. 

 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Di%20Bartolomeo%20R%5BAuthor%5D&cauthor=true&cauthor_uid=28108565
https://www.ncbi.nlm.nih.gov/pubmed/28108565
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kollias%20VD%5BAuthor%5D&cauthor=true&cauthor_uid=25243433
https://www.ncbi.nlm.nih.gov/pubmed/?term=Single-stage,+off-pump+hybrid+repair+of+extensive+aneurysms+of+the+aortic+arch+and+the+descending+thoracic+aorta.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kent%20WD%5BAuthor%5D&cauthor=true&cauthor_uid=25125209
https://www.ncbi.nlm.nih.gov/pubmed/?term=Results+of+type+II+hybrid+arch+repair+with+zone+0+stent+graft+deployment+for+complex+aortic+arch+pathology.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Di%20Eusanio%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23867913
https://www.ncbi.nlm.nih.gov/pubmed/23867913


Advantages Disadvantages 

ΠΡΟΒΛΗΜΑΤΑ ΠΟΥ ΑΦΟΡΟΥΝ ΣΤΟ FET 

avoids interval mortality 
radial expansion of the stent-graft 
prevents from anastomotic leakages and 
eliminates the risk of kinking and flapping 
of the prosthesis 
compression of the false and expansion 
of the true lumen 

high mortality and brain injury rates 
risk for SCI/ paraplegia 
distal landing zone of T10 or lower, 
embolization and postoperative  
hypotension, abdominal aortic aneurysm 
repair history and a core body temperature 
equal to or over 28°C during circulatory 
arrest combined with circulatory arrest time 
over 45 minutes are strong predictors of 
spinal cord injury 

•Di Eusanio M. Frozen elephant trunk surgery-the Bologna’s experience. Ann Cardiothorac Surg 2013;2:597–605. 
•Leontyev S, et al. Impact of clinical factors and surgical techniques on early outcome of patients treated with frozen elephant trunk technique by using EVITA 

open stent-graft: results of a multicentre study. Eur J Cardiothorac Surg 2016;49:660–6. 
•Leontyev S1, et al. Early- and medium-term results after aortic arch replacement with frozen elephant trunktechniques-a single center study. 

Ann Cardiothorac Surg. 2013 Sep;2(5):606-11. 
•Kollias VD1, et al. Single-stage, off-pump hybrid repair of extensive aneurysms of the aortic arch and the descending thoracic aorta. Hellenic J 

Cardiol 2014;55(5):355-60. 
•Di Eusanio M1, et al. Frozen elephant trunk surgery- the Bologna’s experience. Ann Cardiothorac Surg 2013;2(5):597-605. 

•Martinelli GL, et al. Multibranched Frozen Elephant Trunk with Left Subclavian Artery Cannulation. Aorta (Stamford). 2014 Apr 1;2(2):87-90. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Leontyev%20S%5BAuthor%5D&cauthor=true&cauthor_uid=24109568
https://www.ncbi.nlm.nih.gov/pubmed/?term=Early-+and+medium-term+results+after+aortic+arch+replacement+with+frozen+elephant+trunk+techniques-a+single+center+study.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kollias%20VD%5BAuthor%5D&cauthor=true&cauthor_uid=25243433
https://www.ncbi.nlm.nih.gov/pubmed/?term=Single-stage,+off-pump+hybrid+repair+of+extensive+aneurysms+of+the+aortic+arch+and+the+descending+thoracic+aorta.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Single-stage,+off-pump+hybrid+repair+of+extensive+aneurysms+of+the+aortic+arch+and+the+descending+thoracic+aorta.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Di%20Eusanio%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24109567
https://www.ncbi.nlm.nih.gov/pubmed/?term=Frozen+elephant+trunk+surgery%E2%80%94the+Bologna%E2%80%99s+experience
https://www.ncbi.nlm.nih.gov/pubmed/26798721


Η ΜΕΤΑ-ΑΝΑΛΥΣΗ ΜΑΣ 



 



Conventional 
elephant trunk 

• Not definitive repair (second stage operation is required) 
• No need to clamp proximally the LSA (reduced stroke and 

paraplegia risk, 0.4%-2.8% SCI risk) 
• Partial false lumen thrombosis due to reentries 
• Kinking, graft occlusion and clot formation around the graft 

• Allows single-stage treatment (20% risk for secondary 
reintervention) 

• Over than to 10% SCI risk- increased paraplegia risk 
• Induce depressurization and false lumen thrombosis and fully 

opens compressed true lumen 
• Prolonged hypothermic circulatory arrest 

FET 



 



 





 





 



 



Conventional elephant trunk FET 

Number of patients 36 21 

In-hospital mortality 5 1  (p=0.272) 

Potential candidates for stage-
two operation 

31/31 3/20 

Underwent stage-two 
operation 

11/31 3/3 

Endovascular stage-two 
operation 

2/11 3/3 

Mean interval in months 24.2±11.2 2.9±1.1 

Interval mortality 2 0 



 



 



 



Elephant 
trunk, 2010 

… 

FET, 2018 



 



 



 



 



• Υψηλού κινδύνου/ ηλικιωμένοι ασθενείς 
• Ακατάλληλοι για ανοιχτή επέμβαση 
• Μήκος landing zones > 25 mm & διάμετρος αορτής 

< 38 mm 
• Αποφυγή ασθενών με νόσο συνδετικού ιστού, 

αορτική βαλβιδοπάθεια, υψηλό κίνδυνο 
εγκεφαλικού επεισοδίου 

• Αποδεκτά βραχυπρόθεσμα και μακροπρόθεσμα 
αποτελέσματα 
 



• Εκτεταμένη αορτική παθολογία 
(ανεύρυσμα ή διαχωρισμός) 

• Επέμβαση ενός σταδίου 
• Διευκολύνει πιθανή επακόλουθη 

ενδαγγειακή θεραπεία 
• Προάγει θρόμβωση ψευδούς αυλού 
• Κίνδυνος SCI/ παραπληγίας 
• Αποδεκτά βραχυ-, μακροπρόθεσμα 

αποτελέσματα 
 



 



 

Swans Reflecting Elephants (1937) - Salvador Dali 
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