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What are the steps?What are the steps?

•• Evaluate the peerEvaluate the peer--reviewed medical literature in reviewed medical literature in 
a rigorous and consistent fashiona rigorous and consistent fashion

•• Focus expertise on specific topicsFocus expertise on specific topics

•• Develop an informed opinion regarding Develop an informed opinion regarding 
effectiveness and assign levels of evidenceeffectiveness and assign levels of evidence

•• Formulate a “finding” and a written summary for Formulate a “finding” and a written summary for 
publicationpublication
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Inflammation

Techniques Technology Pharmacology

Cell Salvage
Ischemia

Temperature
Embolism

Ultrafiltration
Pumps

Coated Circuits 
Hemolysis

Leukocyte Filtration









AimAim
•• To conduct an evidence based review of To conduct an evidence based review of 

the the use of use of cardiotomycardiotomy suction and cell suction and cell 
salvage to limit the systemic inflammatory salvage to limit the systemic inflammatory 
response in adult CABG surgeryresponse in adult CABG surgery..response in adult CABG surgeryresponse in adult CABG surgery..



MethodsMethods

•• Review confined to peerReview confined to peer--reviewed medical literature reviewed medical literature 
publication in Englishpublication in English

•• Inclusion criteria:Inclusion criteria:

– published 1970 – 2008
– at least one inflammatory marker (cytokines, 

interleukin etc)

•• Exclusion criteria:Exclusion criteria:

– Pediatric
– OPCABG



Cell Salvage

140 papers

4 + additional
papers identified

Pubmed Searches

Abstract review 
identified 45

15 papers
10 RCT’s

papers identified

Emailed in Excel
Format



RecommendationRecommendation

Avoidance of the direct reinfusion of 
cardiotomy suction blood and /or the cell 
processing of salvaged blood should be processing of salvaged blood should be 
used to reduce the level of inflammatory 
markers in patients undergoing CABG with 
cardiopulmonary bypass (Class1,A).



Evidence

• 33 low risk CABG
• Random assignment 

cardiotomy suction vs 
cell-saver

• Pro-inflammatory 
markers, complement 
activation , hemolysis

• Gp 1 PSB retransfused 
directly, during rewarming 
and prior to termination of 
bypass

• Gp 2 washed by cell-
saver, followed by 
immediate retransfusion 
after termination of bypass











During cardiac surgery: ie during During cardiac surgery: ie during 
bypass plus reinfusion of residual 
circuit blood.

• 5 clinically available devices 
(BRAT 2, Sequestra, Compact Advanced, Cell Saver 5, CATS)

• 50 patients, 5 groups of 10, randomized





Retransfusion of Suctioned Blood During Cardiopulmo nary Bypass 
Impairs Hemostasis
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Ebels, MD, PhD, Willem van Oeveren, PhD 

Department of Cardiothoracic Surgery and Cardiothoracic Surgery Research Division, University Hospital Groningen, Groningen, the
Netherlands 

Accepted for publication December 15, 1994. 

Ann Thorac Surg 1995;59:901-907

Prospective study 40 patients, withheld or retransfused  cardiotomy
suction blood, 12 subgroup randomised biochemistry



Copyright ©1995 The Society of Thoracic Surgeons

de Haan  J. et al.; Ann Thorac Surg 1995;59:901-907







……. retainment of suctioned blood during coronary 
artery bypass grafting decreases the postoperative 
blood loss and diminishes the blood activation ... 
Therefore … amounts of suctioned blood unsuitable 
for processing in a cell-saving device should be for processing in a cell-saving device should be 
discarded, and amounts that are suitable for such 
processing should be washed and retransfused. …..

De Haan et al Ann Thorac Surg 1995;59:901-907



Gothenberg, Sweden.  JTCVS 2006



• Prospective RCT
• 25 patients
• Retransfusion 

cell-saver 
processed or non 

• Unprocessed

– � TNF-� , 
�  IL-6, � C3a

• TNF-�
correlated SVR

Gothenberg, Sweden.  JTCVS 2006

processed or non 
processed 
suction blood

• MAP, SVR
• TNF-� , IL-6, C3a

correlated SVR
• Processing sig 

reduction
– TNF-� ,  C3a









Findings
Cytokines Other 

Marker
s

Organ
Injury

Activation Cell 
Salvage 
Modulat
ion

Marcheix et al 
2008

Yes Yes No Yes Yes

Skrabal et al 
2006

Yes Yes No Yes Yes
2006

Westerberg et 
al 2006

Yes Yes ? No Yes Yes

Westerberg et 
al 2004

Yes Yes No Yes

Svenmarker
et al 2003

Yes Yes No Yes Yes

Amand et al 
2002

Yes Yes No Yes Yes

Aldea et al 
2002

Yes Yes No Yes No



RecommendationRecommendation

Avoidance of the direct reinfusion of 
cardiotomy suction blood and /or the cell 
processing of salvaged blood should be processing of salvaged blood should be 
used to reduce the level of inflammatory 
markers in patients undergoing CABG with 
cardiopulmonary bypass (Class1,A).



ConclusionConclusion

•• Guidelines to assist clinical practiceGuidelines to assist clinical practice
– Does the proposed recommendations do 

this?

•• Practices that minimise the effect of the Practices that minimise the effect of the 
inflammatory responseinflammatory response
– Limited literature support for cell salvage 

and end organ function
• Limited reporting of markers and endpoints



Questions?



Controversies

• Working with the Systemic Inflammatory 
Response:  Remembering the 
complexitiescomplexities













CPB Equipment:  What should be 
reported?



Should these factors be mandatory?

 Y
es  N

o

6%

94%

1. Yes
2. No



Protocols and Techniques:  What 
should be reported?



Should these factors be mandatory?

 Y
es  N

o

6%

94%

1. Yes
2. No



Surgical Technique:  What should 
be reported?



Should these factors be mandatory?

98%

 Y
es  N

o

2%

98%

1. Yes
2. No



Blood Management:  What should 
be reported?



Should these factors be mandatory?

99%

 Y
es  N

o

1%

99%

1. Yes
2. No



Drug Use:  What should be 
reported?



Should these factors be mandatory?

 Y
es  N

o

7%

93%

1. Yes
2. No



How could this be achieved?
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