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Παρουσίαση περίπτωσης

 72 ετών ασθενής που 2 χρόνια πριν 
είχε υποβληθεί σε ενδοαυλική 
θεραπεία της θωρακικής αορτής και 
στον οποίο ετοποθετήθηκε επιτυχώς 
ενδοαυλικό μόσχευμα (stent-graft)

 Μετά απο πρόσφατο τροχαίο ατύχημα 
εμφανίζει θωρακικό άλγος με 
προοδευτική επιδείνωση.
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Κύκλωμα εξωσωματικής κυκλοφορίας 
και μετεγχειρητική αγγειογραφία



Μετεγχειρητική αγγειογραφία



Αποκλεισμός υποκλειδίου





Hybrid arch replacement



Definition
 Hybrid aortic treatment is the combination 

of open surgical treatment of a part of the 
aorta with simultaneous preparation for 
the endovascular completeness of the 
therapy.

 265 publications in pubmed regarding 
the hybrid aortic techniques from 
2010-today.

 7 topics about Hybrid Aortic treatments 
in EACTS 2015



Skepticism
 Stend grafting : Purpose or means

Willem Ranschaert and Marc A.A.M. Schepens
Eur J Cardiothorac Surg (2015) 47 (1): 134

 Total aortic arch replacement with frozen elephant trunk in 
acute type A aortic dissection: are we pushing the limits 
too far?
Malakh Shrestha, Felix Fleissner, Fabio Ius, Nurbol 
Koigeldiyev, Tim Kaufeld, Erik Beckmann, Andreas Martens, 
and Axel Haverich 
Eur J Cardiothorac Surg (2015) 47 (2): 361-366



Indications of Hybrid treatment

 Acute aortic syndrome: Acute aortic 
dissection, Atherosclerotic ulcer, 
Endovascular haematoma , Iatrogenic 
dissection.

 Degenerative aortic aneurysms
 Mega-aorta syndrome



Hybrid arch procedures

 Although replacement of the arch and anastomoses of the 
brachiocephalic branches remains the gold standard for the treatment 
of arch pathology in patients with comorbidities the open method is 
related with high morbidity and mortality.

 Hybrid treatment offering fewer ischemia and bypass time comprises 
an attractive alternative option for such a patient cohort. 

Vallabhajosyula P, et al. Type II arch hybrid debranching procedure. 
Ann Cardiothorac Surg 2013;2(3):378-386



Hybrid arch procedures

 Surgical transposition of the 
brachiocephalic branches so 
that there will be enough 
space for a good landing zone 
of the stent-graft in ascending 
aorta ( zone 0 ) 



Hybrid arch procedures
 This plan is based upon three 

principles: 

(I) «Open surgical trasposition of 
vessels»

(II) Creation of safe proximal and distal 
landing zones for the graft .

(III) Simultaneous or in 2nd phase stent-
graft insertion.

Ann Cardiothorac Surg 2013;2(3):378-386



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



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.



HYBRID TWO-STAGE “LUPIAE TECHNIQUE”

Visceral vessels
CT & SMA



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 



Hybrid type ΙΙ repair



Two stage hybrid replacement of 
ascending aorta and arch



Two stage hybrid replacement of 
ascending aorta and arch



Two stage hybrid replacement of 
ascending aorta and arch



Two stage hybrid replacement of 
ascending aorta and arch





Two stage hybrid replacement of 
ascending aorta and arch







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.







Algorithm of treatment





Hybrid treatment of 
thoracoabdominal aneurysms



Hybrid treatment of 
thoracoabdominal aneurysms



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)

 18 cases of arch replacement + TEVAR (no death)
 5 cases of arch debranching+TEVAR (Type I hybrid-1 

death)
 14 Frozen elephant trank ( Type III – 4 deaths )
 4 debranching+EVAR for thoracoabdominal aorta…
 Necessary :  TEAM WORK



PICTURES FROM THE FUTURE:HYBRID 
ROOMS AND 3D PRINTING
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