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Type of aortic surgery

• Ascending aorta replacement

• Arch replacement 

• Descending aorta replacement 

• Thoraco-abdominal aorta replacement 

• Abdominal aorta replacement 



Aortic arch surgery 



Case 

• F/75

• hoarseness 

• Arch aneurysm 75mm

• plan ?





In 1955, Cooley and DeBakey
repaired an aortic arch aneurysm using prosthetic graft
replacement and an ascending-to-descending aortic shunt,
which included side branches to the carotid arteries.

This shunting scheme did not prevent
cerebral ischemia, and the patient died 
6 days after the procedure. 



Aortic surgery 

• Preoperative setting ?

• Approach ?

• Perfusion (CPB strategy) – cannulation ?

• Cerebral protection ?

• Temperature ?

• Myocardial protection ?

• Anastomosis order & Suture technique ?

• Bleeding control ?



Preoperative setting 

• Basic cardiac surgery Anesthesia 

- Rt radial artery monitoring 

- Femoral artery monitoring 

- swan-ganz

- Mac central line 

• Brain monitoring

- rsO2

- Bis

Near-infrared Spectroscopy



Preoperative setting . CT –re-check 

• Approach route

• Aortic system – stenosis, occlusion, angulation 

• Cannulation site status 

• Suture site status ( proximal , distal ) 

• Graft size measure 

• Variation of Circle of Willis, vertebral artery origin



CT-check

• Aortic system 

-stenosis, occlusion, angulation 



CT-check

• Cannulation site status 

• Suture site status

• Size measure 



CT check 

Vertebral artery communication 

and origin 



CT check 

• Lt Vertebral artery origin from aorta



CPB-cannulation

• Ascending aorta 

• Femoral aorta 

• Rt. subclavian aorta 

• Innominate aorta 

Purpose : perfusion  + hypothermia 



Ascending aorta 

• Easy access 

• Rupture risk (dissection, huge aneurysm)

• Antegrade embolic stroke

• Recently increase 
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Femoral Artery Cannulation

• 1950 ~

• Usually used for thoracic aortic surgery

• Advantages
• Easy to access & repair

• Emergency bypass

• Disadvantages
• Retrograde perfusion of emboli

• Malperfusion during Type A acute AD surgery

• Ilio-femoral artery disease



• Advantages
• Easily exposed

• Less atherosclerosis

• Antegrade selective perfusion

• Disadvantages
• Time consuming

• Axillary artery dissection

• Small axillary artery

Axillary Artery Cannulation



Brain protection

• Antegrade cerebral perfusion  

- Direct cerebral perfusion (selective cerebral perfusion)

- Axillary cerebral perfusion 

• Retrograde cerebral perfusion 

- by SVC 



In 1955, Cooley and DeBakey
repaired an aortic arch aneurysm using prosthetic graft
replacement and an ascending-to-descending aortic shunt,
which included side branches to the carotid arteries.

This shunting scheme did not prevent
cerebral ischemia, and the patient died 
6 days after the procedure. 



Retrograde cerebral perfusion 

1990 . ATS



Return to Antegrade cerebral perfusion 

1992 .  ATS
Selective cerebral 
perfusion for arch 
surgery 



• Sabik JF et al. (JTCS 1995;109:885-91)

• Advantages
• Easily exposed

• Less atherosclerosis

• Antegrade selective perfusion

Axillary Artery Cannulation





Unilateral vs Bilateral ?   



Circle of Willis
• Not intact: ~15%

• Cerebral oxymetery : usually frontal area 



Variation of Circle of Willis
• Not uncommon

• Cerebral oxymetery: not helpful

• 3-vessel perfusion

Preop CT :  variant of circle of Willis, vertebral artery origin and communication 



Hypothermia 

• Decrease brain metabolism

Hypothermia revisited 
Benefit of profound hypothermic 
circulatory arrest for arch repair 
4patients -> 3 surviors
Griepp et al 
J Thoracic Cardiovasc surg 1975

Brain metabolism: 23% at 20oC, 17% at 15oC



Hypothermia

Current strategy: antegrade cerebral 

perfusion + mild(mod)hypothermia



Myocardial protection 

• Direct  vs retrograde 



Anastomosis strategy

•Arch first vs Distal first 



Arch first technique

Rokkas and Douchoukos 1999 
JTCVS

Extensive arch aneurysm

* Problem
-distal anastomosis perfusion
-long operation time



Distal first technique
Separate graft technique

Kazui T et al (ATS 2007)
N = 472
In-hospital mortality: 9.3% 

(4.1% in recent 266)
Permanent neurologic dysfunction: 3.2%

Sasaki H et al (ATS 2007)
N = 305 elective operation
Early mortality: 2.3%
Permanent neurologic dysfunction: 1.6%



Distal first technique

• Island type 

• Separate type 

• Bleeding 

(island >separate)



Distal first technique

• Benefit 

- Simple operation field

- no waiting time for warming 

- short time of mal-perfusion of low body   



Suture technique



Suture technique

• Dissection 



Severance strategy

• Simple sternotomy

• Rt. axillary cannulation ( additional cannulation –ascending )

• Mild to moderate hypothermia (cooling to ≈ 28 ~ 30°C)

• Brain protection( via SCA, innominate clamp)

• Unilateral protection ( rsO2 -> LCCA direct)

• Distal first anastomosis ( LSCA-> LCCA-> RCCA->proximal)

• External eversion technique, sandwich ( dissection) 

• Rewarming during arch vessel anastomosis 



Aortic surgery sequence 
Simple sternotomy

Axillary cannulation

RA cannulation 

Bypass on

Retrograde cardioplegia insertion

Head vessel dissection 

Hypothermia (28oC)

Innominate clamp

Circulatory arrest . Cardioplegia infusion

LCCA,LSCA snaring 

Distal anastomosis by prolene 3-0

Warming, distal perfusion by side branch

LSCA and LCCA anastomosis  by 5-0

Innominate artery anastomosis by 4-0 

Proximal anastomosis by 4-0

Weaning and bleeding control 

Closure  



Thank you for your 
attention!


