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� During the last decade, the patient
outcome after thoracic aortic surgery has
improved considerably.

� Surgery of the thoracic aorta is still associated with
significant morbidity and mortality. 

� Neurological injuries remain the most feared
complications.

AORTIC ARCH SURGERY



Antegrade Selective Cerebral Perfusion



Deep Hypothermic Circulatory Arrest

GRIEPP RB., STINSON EB., HOLLINGSWORTH JF., BUEHLER  D. 
Prosthetic replacement of the aortic arch. 
J Thorac Cardiovasc Surg 1975; 70: 1051-63 

ADVANTAGES :
-SIMPLE TECHNIQUE
-NO  CANNULATION
-NO  SOPHISTICATED EQUIPMENT
-" BLOODLESS, OPEN " REPAIR

DRAWBACKS :
-LONG COOLING TIME
-LONG REWARMING TIME
-LIMITED TIME OF ARCH EXCLUSION



Deep Hypothermic Circulatory Arrest

Expert Rev. Cardiovasc. Ther. 2006;4(1):71-82

• Incidence of TND � after 25 min

• Incidence of CVA � after 40 min

• Mortality � after 60 mins
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Additional Monitoring:
• Sjv O2

• NIRS
• TCD

Bologna, November 1996. 
The first case of ASCP with the Kazui technique
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From November 1996 to December 2014

795 patients underwent thoracic aorta surgery

Preoperative characteristics N. (%)

Hyperthension 502 (63.1)

CAD 96 (12.1)

COPD 34 (4.3)

Preop-renal insuff. 39 (4.9)

Smoking 260 (32.7)

Urgent/Emergent 302 (38.0)

Hospital Mortality 95 pts (11.9%)

Extent of aortic replacement N (%)

Ascending + aortic arch 279 (35.1)

Ascending aorta/hemiarch 330 (41.5)

Aortic arch 178 (22.4)

Classic ET 61 (7.7) 

Frozen ET 164 (20.6)



Eur J Cardiothorac Surg. 2014 Sep;46(3):438-43.

Overall 30-day mortality 4.6% (14/304 pts)







„potential drawbacks “
brain injury

bleeding complications

complement activation

SIRS 

infection

long rehabilitation

High risk patient:
Associated comorbidity: - Pulmonary insufficiency (FEV1<40-50%) 

- Cardiac dysfunction (EF<30%)
- Chronic renal insufficiency

Very old age

CPB and HCA



DEBRANCHING



DEBRANCHING



Total EndoVascular Arch Procedure !!

Courtesy of Cherrie Abraham, MD, Montreal, Canada

Stunning!!

5/26/2010



Meta Review of Zone 0 LZ Hybrids
Study Year N Periop Mortality Periop Stroke Paraplegia/Sp. 

Ischemia
Zone 0 
Hybrids 
only?

Milewski et al 2010 27 10% 5% 10% No- only 19

Wiegang et al 2009 16 15% 4% 0% Yes

Chan et al 2008 7 0% 0% 0% No- only 5

Hughes et al 2008 7 14% 0% 0% Yes

Chen et al 2008 6 0% 0% 0% Yes

Melissano et al 2007 26 14.3% 14.3% 0% No- only 14

Czerny et al 2007 27 4-7%* 0% 0% No- only 14

Bergeron et al 2006 25 8-13%* 12-20%* 4-6%* No- only 15

Saleh et al 2006 15 0% 0% 0% Yes

Carrel et al 2006 6 0% 0% 0% No- only 5

* Percentages inaccurate, as outcomes in zone 0 are not addressed separately in original paper!

Adapted from G.A. Antoniou et al, Hybrid Treatment of Complex Aortic Arch Disease with Supra Aortic
Debranching and Endovascular Stent Graft Repair, Eur J Vasc Endovasc Surg (2010) 39, 683-690



CONCLUSIONS

• Hybrid treatment has been introduced to improve out comes

• Conventional open surgery still represents the gold  standard in 

aortic arch surgery providing good and stable resul ts

• Open surgery in high risk patients (very old, sever e comorbidity) 

has unsatisfactory results  
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