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Il “frozen elephant trunk”:  

una soluzione percorribile, 

rischio/beneficio 
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Surgical repair 

Main Goal 

Save the life of the patient 
• To replace the ruptured aortic 

segment  

• To restore the blood flow in the true 

lumen The basic principles involved 

replacement of the ascending aorta and 

resection of the primary 

intimal tear, with the construction 

of an open distal anastomosis 
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How to treat acute aortic 

dissection 

• Antegrade systemic perfusion 

• Right Axillary artery 

• Innominate artery 

• Ascending aorta 

• Antegrade selective cerebral 

perfusion 

• Moderate hypothermia 

 

 

RA 

Ox 

BIO 

PUMP 

400 ml/min 

(5 ml/Kg/min) 

1 lt/min 

>1,5 lt/min 

!: spin/min 

80 Kg pt 
Pmax:  

80 mmHg 

Keep good 

pressure in the 

Oxigenator 

flowmeter 

Partial  

clamp 

Femoral artery is still a valid and rapid alternative cannulation 

site 
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Primary entry tear resection 

J Thorac Cardiovasc Surg 2007;133:127-35 
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Localization of the intimal tear 

We have to resect the primary entry tear 

Surgical repair 
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Supracommissural replacement of the ascending 

aorta and conservative aortic root reconstruction  
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Hemiarch replacement 



Cardiac Surgery Department                                                                         Cardiac Surgery Department                                                                         
8 03/10/2014 

September 2008 

Hemiarch replacement 
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Localization of the intimal tear 

What should we do with the arch? 
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Benefit 
Pro 

Risk 
Con 

Indication for any kind of surgery 
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Mean age:   67.6±13.5 years  

        (range 17–100 

years) 

 
296 (19.8%)  ≥80 years  

22 (1.5%)  ≥90 years  

January 2000–December 2008 

 Emilia-Romagna residents were hospitalized for AD 
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Rupture 

Mandatory arch replacememnt 
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POSTOPERATIVE ANGIO CT SCAN 
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Perfusion of the aortic lumens 

No resection of the Primary entry tear 
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No resection of the Primary entry tear 
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No resection of the Primary entry tear 
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How to treat the arch? 

The Frozen elephant trunk 

technique 

(FET) 
Jotec Evita Open plus hybrid prosthesis 
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How to treat the arch? 

Hybrid approach:  

The Frozen elephant trunk technique 

Antegrade Thoracic Stent Grafting During Repair of Acute DeBakey I 

Dissection Prevents Development of Thoracoabdominal Aortic Aneurysms 

Pochettino A. et al.  

Ann Thorac Surg 2009 
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How to treat the arch? 

Vascutek Thoraflex hybrid prosthesis 

The Frozen elephant trunk 

technique 

(FET) 
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The frozen elephant trunk  
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The frozen elephant trunk  



Cardiac Surgery Department                                                                         Cardiac Surgery Department                                                                         
23 03/10/2014 

Why The frozen elephant trunk?  

1. Improvement of  distal anastomosis hemostasis
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Why The frozen elephant trunk?  

1. Improvement of  distal anastomosis hemostasis

2. Stabilization of the descending aorta 

3 months after 

surgery 

Preoperative 
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1. Improvement of  distal anastomosis hemostasis

2. Stabilization of the descending aorta 

3. Re-expansion of the true lumen 

3 months after 

surgery 

Preoperative 

Why The frozen elephant trunk?  
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1. Improvement of  distal anastomosis hemostasis

2. Stabilization of the descending aorta 

3. Re-expansion of the true lumen 

4. Resolution of dynamic branch occlusion 

Why The frozen elephant trunk?  
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MPS No  MPS P value 

Hospital 

mortality 
43.7 % 13 % <0.001 

University  of  Bologna - Italy 

Cardiac Surg. Dept.  

Overall in-hospital mortality: 105/502 pts 

(21%) 

OR  CI P value 

Visceral 

malperfusion 
9.5 2.4-37.4 0.0012 

Coronary 

malperfusion 
3.7 1.7-8.0 <0.0001 

Shock 2.1 1.2-3.5 0.007 

Multivariate analysis 

The Emilia-Romagna 

Registry of Acute Aortic 

Dissection 

Pacini et al. EJCTS 
doi:10.1093/ejcts/ezs500 
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EUROPEAN E-VITA OPEN REGISTRY 

      Institutions 

• Essen, Germany 

• Bologna, Italy 

• Wien/Hietzing, 

Austria 

• Prague, Czech 

Republic 

• Barcelona, Spain 

      Results 

• 158 pts with Aortic Dissection 

• 68 pts acute dissection 

• In-hospital mortality: 13% 

• Thoracic false lumen thrombosis 

94% 

 

January 2005 – January 2010 

J Thorac Cardiovasc Surg 2010;140:S116-20 
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Why The frozen elephant trunk?  
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• Ascending aortic replacement and hemiarch 

remains the treatment of choice in the majority of the 

patients. 

• Aortic arch replacement is necessary when the 

primary intimal tear is located into the arch or if the 

arch is aneurysmatic or ruptured in order to improve 

early and late results in term of survival and need of 

reoperation. 

CONCLUSIONS 
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• The frozen elephant trunk technique represents a 

feasible and promising option allowing arch repair 

and descending aorta stabilization.  

• The frozen elephant trunk can reduce the need of 

further distal aortic repair. 

CONCLUSIONS 
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Thank you 
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