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Introduction to reoperative aortic surgery

▪ Reoperative aortic arch surgery has an increased prevalence, through improved 
primary surgery outcomes and follow-up methods detecting case progression.1

▪ Aortic pseudoaneurysm is one of the primary indications for reoperation, defined as 
abnormal dilatation of the aorta with a haematoma bound by only tunica adventitia.

▪ These often compress and adhere to local structures like the sternum, causing a high 
rupture risk, so ensuring a safe resternotomy is essential for success.2,3

▪ Cerebral protection manages neurological complications of rupture, best if established 
before resternotomy to reduce bypass times and give clearer chest access.1,4



Bilateral direct antegrade perfusion through unilateral cervicotomy and flap access.

Our carotid artery cannulation approach

1. Left-sided incision medial to the border of 

the sternocleidomastoid muscle.

2. Exposure and direct cannulation of left 

common carotid artery.

3. Medial dissection until flap exposure of 

right common carotid artery, then direct 

cannulation by extended catheter.

4. Connection to cardiopulmonary bypass 

circuit via right axillary artery.



Alternative reported cerebral protection approaches

Axillary artery cannulation: Antegrade cerebral perfusion indirectly by cardiopulmonary bypass.5,6

+ Simple and reproducible existing technique of arterial cannulation.

‒ Unreliable if Circle of Willis is incomplete or distorted aortic pseudoaneurysm anatomy is present.

or
Bilateral carotid artery cannulation via direct exposure by visiting Vascular surgeon:

Antegrade cerebral perfusion directly into brain circulation.3,7,8

+ Permanent cerebral perfusion regardless of anatomical variation. 

‒ Needs specialist vascular input and introduces bilateral neck wounds.

Our technique overcomes the limitations of these approaches alone, to provide effective reliable 
cerebral perfusion with a simple minimally invasive method cardiac surgeons can easily conduct.  



Clinical case: 59 year old male

Presentation:

▪ Two week history of worsening pleuritic chest pain, but no dyspnoea or syncope. 

▪ Enlarging pulsatile mass in fourth intercostal space on left side, measuring 5 cm x 5 cm. 

Past medical history:

▪ Replacement of aortic valve, root, and arch for type A dissection nine years previously. 

▪ Repair of arch pseudoaneurysm six years previously.     

▪ Separate resternotomy for haemorrhage, and later removal of wires for wound washout.  

Investigation:

▪ CT scan showed a pseudoaneurysm measuring 59 mm in their distal aortic root. 

▪ Echocardiogram showed mild LVSD and mitral regurgitation. 



Clinical case: 59-year-old male







Clinical case: 70 year old male

Presentation:

▪ Long history of worsening fatigue, dyspnoea on minimal exertion, and presyncopal episodes. 

▪ Mild intermittent chest pain and lumbar back pain daily on exertion. 

Past medical history:

▪ Replacement of aortic arch for type A dissection eleven years previously. 

▪ Stroke seven years ago, and poor mobilisation from musculoskeletal pathology.      

Investigation:

▪ CT scan showed a pseudoaneurysm measuring 43 mm in their proximal aortic arch. 

▪ Echocardiogram was normal. 



Clinical case: 70-year-old male





4. Patient recovery:

▪ Patients had uneventful rapid recoveries 

with no adverse neurological events. 

Procedure and outcomes

1. Cerebral protection established:

▪ Axillary cardiopulmonary bypass at 

22˚C for deep hypothermic arrest. 

▪ Bilateral carotid artery cannulation. 

2. Resternotomy undertaken:

▪ Carotid clamp as pseudoaneurysms 

breached, then continual perfusion. 

3. Aortic surgical procedure:

▪ Perfusion rate kept at 10ml/kg/min. 

▪ Brain near-infrared spectroscopy used. 



Our carotid artery cannulation approach

Direct cerebral perfusion 

External route of access

Single unilateral access

Easy surgical technique 

Bilateral carotid cannulation overcomes anatomical complexity 

to ensure reliable and continuous cerebral perfusion. 

Allows set up before resternotomy, ensuring safe entry and a 

clearer sternal site to better manage complex anatomy. 

Reduces interference with other equipment and the potential 

complications from multiple surgical wounds.

The simple incision and dissection method is fast and can be 

used without further surgical specialty assistance. 



Conclusion

▪ With increasing practice of reoperative aortic arch surgery, it is crucial new approaches 
develop to minimise potential risks from these more complex procedures.

▪ Most importantly, to ensure a safe resternotomy and surgical exploration with difficult 
anatomy, cerebral protection must be established first. 

▪ Our novel technique for bilateral carotid artery cannulation offers a simple reproducible 
method to establish and provide cerebral perfusion for this. 

▪ Future application of this method must be trialled in comparison to other approaches, 
to highlight its effectiveness in reducing risk of reoperative aortic arch surgery.  
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