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Παρουσίαση περίπτωσης

◼ 72 ετών ασθενής που 2 χρόνια πριν 
είχε υποβληθεί σε ενδοαυλική
θεραπεία του αρχικού τμήματος της 
θωρακικής αορτής και στον οποίο 
τοποθετήθηκε επιτυχώς ενδοαυλικό
μόσχευμα (stent-graft)

◼ Μετά απο πρόσφατο τροχαίο ατύχημα 
εμφανίζει θωρακικό άλγος με 
προοδευτική επιδείνωση.



CT αγγειογραφία



Αγγειογραφία-1

Ψευδοανεύρυσμα/ρήξη άπω τόξου Σημείο ρήξης: έκφυση αρ. καρωτίδος



Αγγειογραφία-2



Υβριδική Αντικατάσταση Τόξου



Κύκλωμα εξωσωματικής κυκλοφορίας 



Διεγχειρητικές εικόνες υβριδικής 

αντικατάστασης αορτικού τόξου τύπου-Ι



Μετεγχειρητική Αγγειογραφία και ενδοαυλική

αντιμετώπιση ανιούσης αορτής και αορτικού τόξου.



Διακαθετηριακός αποκλεισμός 

αριστερής υποκλειδίου αρτηρίας



Μετεγχειρητική CT αγειογραφία Υβριδικής 

αντικατάστασης αορτικού τόξου τύπου-Ι



3D ανασύσταση της υβριδικής τύπου-Ι 

αντμετώπισης



1η Ερώτηση

Για ποιόν λόγο χρησιμοποιήθηκε η                         

εξωσωματική κυκλοφορία;

◼ α) Για καλύτερο έλεγχο των 
αναστομώσεων και καλύτερο χώρο 
πρόσφυσης του μοσχεύματος.

◼ β) Για την καλύτερη προστασία του 
εγκεφάλου

◼ γ) Για διατήρηση χαμηλότερης πίεσης

◼ δ) Για όλα τα ανωτέρω



Για ποιο λόγο προτιμήθηκε η 

εξωσωματική κυκλοφορία;
◼ Έλεγχος αρτηριακής πίεσης καθόλη τη 

διάρκεια της επέμβασης

◼ Αναστόμωση σε πολύ κεντρικό τμήμα της 
ανιούσας αορτής ώστε να δημιουργηθεί 
καλύτερη επιφάνεια πρόσφυσης στο 
μόσχευμα.

◼ Βελτιωμένη εγκεφαλοπροστασία (υψηλή 
ροή)

◼ Ευκολότερος μερικός αποκλεισμός αορτής

◼ Αποφυγή καρδιακής καταπόνησης(LVvent)



Ορισμός

◼ Υβριδική αντικατάσταση του αορτικού τόξου είναι 
ο συνδυασμός της ανοικτής χειρουργικής 
αντιμετώπισης ενός τμήματος της πάσχουσας 
αορτής και ταυτόχρονα η προετοιμασία για την 
ολοκλήρωση της υπόλοιπης παθολογίας 
ενδοαυλικά.

◼ 398 δημοσιεύσεις στο pubmed σχετικές με την 
υβριδική αντιμετώπιση του τόξου από το 2010-
σήμερα

◼ 7 τράπεζες και ομιλίες γύρω από την υβριδική 
αντιμετώπιση του τόξου στο EACTS 2019



Εξέλιξη της χειρουργικής του τόξου

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


Ενδείξεις υβριδικής αντιμετώπισης: 

Υψηλού κινδύνου ασθενείς με:

◼ Οξύ αορτικό σύνδρομο: Οξύς 
διαχωρισμός, Αθηρωματικό έλκος, 
Ενδαγγειακό αιμάτωμα, Ιατρογενής
διαχωρισμός.

◼ Εκφυλιστικά ανευρύσματα

◼ Σύνδρομο μεγάλης αορτής

◼ Χειρουργική ανατομία «μη φιλική» 
για ανοικτή κλασσική θεραπεία



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

INDICATIONS-NECESSITIES

•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 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/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=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=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


Type I arch hybrid

Transposition of branches so that 

landing zone on Z0 of the aorta is 
available. 

Followed by simultaneous or in 

second stage TEVAR 

Hybrid arch procedures

http://www.annalscts.com/article/viewFile/2014/2744/7643


1. The type II is recommended in Aortic aneurysms 

of ascending aorta and arch with acceptable 

Z3/Z4 and good peripheral LZ .

2. In this type replacement of ascending aorta in 

addition to transposition of the branches is 

required .

3. A short time of extracorporeal circulation is 

needed.

Type II arch hybrid repair

Hybrid arch procedures

4.   The fourth branch of the graft 

is used for the insertion of the 

stent-graft and is transfixed 

afterwards.

http://www.annalscts.com/article/viewFile/2014/2744/7643
http://www.annalscts.com/article/viewFile/2014/2744/7647
http://www.annalscts.com/article/viewFile/2014/2744/7648


Hybrid arch procedures

More complex cases such as mega aorta syndrome or 

dissections with a lot of communications between true 

and false lumen require hybrid type ΙΙΙ replacement . 

In cases like this there is no acceptable proximal or 

distal LZ. 

A total ascending aorta and arch replacement is 

needed : Elephant trunk or Frozen elephant trunk. 

When extensive coverage of the descending aorta is to 

be performed CSF drainage should be provided.

Type III arch hybrid repair 

http://www.annalscts.com/article/viewFile/2014/2744/7643


2η Ερώτηση

Ποιά άλλη τεχνική μπορούσε να 
χρησιμοποιηθεί;

◼ α) Υβριδική τύπου ΙΙ

◼ β) Frozen elephant trunk 
( Υβριδική τύπου ΙΙI )

◼ γ) Συνέχιση ενδοαυλικής θεραπείας 
με Fenestrated graft.

◼ δ) Καμμία απο τις παραπάνω.



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
https://www.ncbi.nlm.nih.gov/pubmed/27127562
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.


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









INDICATIONS FOR 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


INDICATIONS FOR 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. 2018;[Epub ahead of print]

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 

Disadvanta
ges-

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


Our meta-analysis





Hybrid type ΙΙ repair



Υβριδική αντιμετώπιση ανιούσης και τόξου 

σε δύο χρόνους



Υβριδική αντιμετώπιση ανιούσης και τόξου 

σε δύο χρόνους



Υβριδική αντιμετώπιση ανιούσης και τόξου 

σε δύο χρόνους



Υβριδική αντιμετώπιση ανιούσης και τόξου 

σε δύο χρόνους





Υβριδική αντιμετώπιση ανιούσης και τόξου 

σε δύο χρόνους





Acsending aorta and arch replacement 

with tetrabranch graft



Insertion of the e-vita open graft to 

the descending thoracic aorta



Withdrawal of the graft to anastomose the arch



Trifurcated arch graft 



Final picture of type III hybrid arch 

replacement (frozen elephant trunk)



POSTOPERATIVE CARE

◼ This is based on two principles :

(I) Haemodynamic stability that allows good blood supply to the 
organs.

(II) Spinal cord protection (CSF drainage). 

◼ Maintenance of mean blood pressure of 80 – 90 mm Hg and in some 
cases 90-110 mm Hg ( cases with long aortic coverage) .

◼ Preoperative Lumbar drain  especially if the stent-graft is to cover 
thoracic aorta below T6 or in cases when part of abdominal aorta has 
been replaced.



Evaggelismos hospital experience

◼ 125 patients with a acute type A dissection have been 
treated over the last 5 years. In hospital mortality:12%

◼ >300 TEVAR . Cases include traumatic aortic rupture 
selective cases of type B aortic dissection, rupture 
atherosclerotic ulcer of the descending aorta or as 
supplementary therapy of arch replacement over the last 
10 years with excellent results. (Interventional radiology 
department)

◼ 15 cases of arch debranching+TEVAR (Type I hybrid-
1 death)

◼ 28 cases of arch replacement + TEVAR (type II 
hybrid (no death)

◼ 14 Frozen elephant trank ( Type III – 4 deaths )

◼ A total of 57 hybrid arch replacements (5 deaths = 9%) 
(5 years)

◼ Necessary :  TEAM WORK



PICTURES FROM THE FUTURE:HYBRID 

ROOMS AND 3D PRINTING




