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INTRODUCTION 

 Prevention 
 
Michel JB, et al. 
Novel aspects of the pathogenesis of aneurysms oh the abdominal aorta in humans. 
Cardiovasc Res. 2011 Aprl 1;90(1):18-27 
Golledge J, Norman PE, 
 

 Medical treatment 
 
Current status of medical management for abdominal aortic aneurysm.Atherosclerosis, 
2011. 217 (1):p.57-63. 
 

 Endovascular aortic repair 
 

Nienaber CA, et al. 
Randomized comparison of strategies for type B aortic dissection: the INvestigation of STEnt 
Grafts in Aortic Dissection (INSTEAD) trial. Circulation, 2009. 120(25):p.2519-28. 
 
Hao Z, et al. 
Endovascular stent-graft placement or open surgery for the treatment of acute type B aortic 
dissection: a meta-analysis. Ann Vasc Surg, 2012. 26(4):p.454-61. 
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AIM OF THE TOPIC 
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CPB for aortic surgery: 
state of the art 

 

 Knowledge 

 

 Anatomical and pathophysiological pre-requests 

 

 Flexibility 

 

 Equipment 
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Ascending aortic surgery and arterial 
cannulation: 

Surgical 
repairment 
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Ascending aorta 

Left subclavian/ 

axillary 

       Femoral 

Other 



 

The arterial cannulation 
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Bonser RS, et al. 
Acute Aortic Dissection. JAAC Vol. 58, No. 24, 2011. 
 

                                                

Arm numbness 

Embolic event 

Malperfusion 



Arterial cannulation complication and 
perfusion: local dissection 
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 Pressure monitoring 

 

 

 

 

SWITCH TO ANOTHER CANNULATION SITE 
 

Anticipation: Y Line 
 



Arterial cannulation complication and 
perfusion: malperfusion (FLAP) 
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 Sudden increase of arterial line pressure 

 Inequate cerebral perfusion?: NIRS, TCD 

 Inadequate spinal cord perfusion (MEP) 

 Late diagnostic (lactates) 

 Left radial pressure 

                

 

 

Pre and post arch arterial lines 
(+ left femoral) 
Swich to another cannulation site 
RE-INSTORE ANTEGRADE FLOW 
 

 
 



Arterial femoral cannulation complication 

and perfusion: false lumen 
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 Pressure monitoring 

 

 Transesophagal echocardiography(TOE) 

 

 Arterial pressure (left radial) 

 

 

                

 

 

CHECK THE CANNULATION  
Switch to another cannulation site 
 
 
 



Arterial cannulation complication and 
perfusion: embolic event 
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Christenson JT, et al. 
Tex Heart Inst J. 2005;32(4):515-21.  

 Doppler 

 

 Specific cannula 

 

                 

 

 



Cerebral protection 

Protecting the brain during aortic        
surgery: an enduring debate with 

unanswered questions. 
 

Stein LH, Elefteriades JA, 

Section of Cardiothoracic Surgery, Yale University School of 

Medicine, New Haven, CT 06510, USA. 

Cardiothorac Vasc Anesth. 2010 Apr;24(2):316-21. Epub 2009 Jul 30. 
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Surgery on the ascending aorta and the arch  
cerebral protection 

 

Surgery 
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DHCA+SCP 

DHCA 

   MHCA+SCP 



Selective cerebral perfusion: 
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SCP 

  ANT 

  Retro 

  R+L carot 

R axillary or  

SS Clav. 

SVC 

JUG 



Antegrade  selective cerebral perfusion: 
Complications and monitoring 
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Pro Cons Monitoring 

Control of flow delivery Local dissection 
Downstream dissection 

Pression 
Nirs, Doppler 

Embolic load Doppler 

Cerebral oedema in case 
of overflow and or over 
pressure 
 

Flow and pressure 
control 

Integrity of the circle of 
Willis? in case of single 
carotid perfusion 
 

NIRS, transcranial 
doppler, Left radial 
arterial pressure 
(60mmHg)  
(JbSVO2) 
(S100 protein; NSE) 



Retrograde cerebral perfusion: 
complications and monitoring 
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Pro Cons monitoring 

 Easy of access Poor control of flow 
delivery, 
Dispertion of the flow 
through the Azygos vein 

NIRS, transcranial 
doppler 

Retrograde flush of the 
carotids 

Cerebral oedema in case 
of overflow 
And or overpressure 

Flow control and Venous 
pressure (30 mmHg) 



Deep hypothermia circulatory arrest: 
state of the art 

 

 

 Respect of temperatures gradients (6-10°C max) 

 Normoxia 

 Hct level versus viscosity (25% Hct max) 

 Homogenization of temperatures (cerebral and systemic) 

 Hardware:                                             

                      Heater cooler device 

                      Efficient heat exchanger 

                      Cooling helmet 

                      Blanket 
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Deep hypothermia circulatory arrest: 
state of the art:blood gases management 

 
 
 
 

     
 
      alpha-stat stategy (adult surgery) 
      
 
 
 
       
 
 
 
 
 
                    J Thorac Cardiovasc Surg 2006 Aug;132(2):283-90 

Cardiopulmonary

Support and

Physiology

Anevidence-basedreview of the practice of cardiopulmonary
bypassinadults:Afocusonneurologic injury, glycemic
control, hemodilution, andthe inflammatoryresponse
Kenneth G. Shann, CCP,a Donald S. Likosky, PhD,b John M . M urkin, M D,c Robert A. Baker, PhD CCP(Aust),d

Yvon R. Baribeau, M D,e Gordon R. DeFoe, CCP,b Timothy A. Dickinson, M S,f Timothy J. Gardner, M D,g Hilary P. Grocott, M D,h

Gerald T. O’Connor, PhD, DSc,b David J. Rosinski, CCP,i Frank W . Se llke , M D,j and Timothy W . W illcox, CCP(Aust)k

Supplemental mate ria l is

availab le online .

C
ardiopulmonary bypass (CPB) can be used during cardiac surgery to oxy-

genate and subsequently recirculate blood that has been diverted from the

heart and lungs. The practice of CPB has changed—and continues to

change—dramatically since its advent in the 1950s. Although structured reviews of

the evidence supporting the practice of cardiac surgery have been in the literature for

more than a decade and continue to be refined in the wake of new and emerging

evidence,E1,E2 additional targeted reviews, focusing on issues such as minimizing

the effect of the inflammatory response or minimizing neurologic injury, are

warranted.E3-E5 Previous attempts, by Edwards and colleaguesE6 and Bartels and

associates,E7 at synthesizing the evidence base to support the principles of CPB have

selectively reviewed the cardiac surgery literature or focused on unique patient

populations. Additionally, the development of these reviews has not involved all

members of the clinical team, most notably the individuals tasked with operating the

CPB circuit. This gap in knowledge is in stark contrast with the shared goal of the

cardiac team, namely to improve the conduct of CPB to reduce the patient’s risk of

adverse outcomes caused by cardiac surgery.

Despite a preponderance of evidence supporting key principles of managing safe

and effective CPB practice, wide variation in the use of technology and techniques

for conducting CPB persists regionally and nationally.E8,E9 Variations in practice

have previously been shown to be associated with increased costs, lengths of stay,

neurologic injury, and mortality.1-3,E5,E10,E11 This variation might be attributed to

clinical uncertainty or institutional or local practice standards. To reduce this

unwanted practice variation, we must provide our clinical colleagues with critically

evaluated and evidence-based review for conducting CPB.

What follows is an evidence-based review for conducting safe, patient-centered,

and effective CPB practice. The authors have graded the level of evidence and

classified the findings listed below by using the criteria promulgated by the Amer-

ican Heart Association and the American College of Cardiology Task Force on

Practice Guidelines (Table 1). The development of these findings evolved from a

structured MEDLINE search coupled with critical review of the peer-review liter-

ature and debates stemming from presentations at regional and national conferences,

including the Connecticut Society of Perfusion (2004), Outcomes 2004: The Key

West Meeting, New York State Society of Perfusion (2004), 12th Annual Meeting

on Optimization of Blood Management During Surgery (2004), Florida State

Society of Perfusion (2004), Tennessee State Society of Perfusion (2004), American

Academy of Cardiovascular Perfusion (2005, 2006), and Outcomes 2005: The Key

West Meeting.

The authors, a multidisciplinary group of physicians, epidemiologists, and per-

fusionists, seek to develop and share evidence-based reviews for conducting CPB

through rigorous, structured, and expert-driven analysis of the peer-reviewed liter-
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Deep hypothermia circulatory arrest 
euglycemia 
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Deep hypothermia circulatory 
arrest and reperfusion injury 

 Low pressure 

 Normoxia 

 Reperfusion solution? 

 

 

 

 

 

    J Thorac Cardiovasc Surg 2003; 125:625-32  

 

 Hyperkaliemia (?)  hemodiafiltration  
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Descending aortic surgery 

Surgical 
repair 
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Left-left 

 Bypass 

Right-left 

Bypass 

 

Conventional 

CPB 

None 



Descending aortic surgery: CPB circuit 
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Left-left bypass 
  Left-right bypass 

Conventional miniaturizated CPB 

Left atrium – distal aorta 
Right atrium distal aorta 
 

Right atrium (femoral access) – distal aorta 

Centrifugal pump  
Autoregulation of the volemia 
 

Centrifugal or roller pump 

Heat exchanger + oxygenator 

Low heparin level 
 

Full heparinized 

Easy shunt for selective perfusion 

Quick response to acute hemorrhagic event 



Surgery on the descending aorta medullar 
and splanchnic selective perfusion 

• Perfusion  

 

• Local hypothermia 

 

• Systemic mild hypothermia  

     (32°C) 
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Medullar and splanchnic perfusion: 
complications and monitoring 
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 Complications monitoring 

Local dissection Q-Pressure 

oedema in case of overflow 
and or over pressure or brain 
herniation 

CSF drainage (10mmHg) 

Malperfusion 
Upstream embolism 
 
 

Flow, regional pressure (60mmHg),   
Doppler flowmetry 
MEP (motor evoquated potential).  
Mucosal pH tonometry 
NIRS ? 



Coagulation management 
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Blood management 

 Selective suction blood management 

 

 Specific filtration 

 

  Cell saving process 

 

 Selective allogenic blood component transfusion  
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Conclusions 

 Aorta surgery is a team work 

 

 Multiple modal approaches 

 

 Engering developments 

 

 EBM and EBP 
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