
Variables 

• Cardiac Index 
• MAP 
• Temperature 
• Sweep Rate 
• FiO2 

• Hemoglobin 
• Invos (Right) 
• Invos (Left) 
• SVR 

 
 

 

 

• pH 
• SvO2  
• SaO2 

• PaCO2 

• PaO2 

• HCO3 

• Oxygen Consumption 
• Oxygen Delivery 
• Oxygen Extraction Ratio 



 
 

• Index of global oxygenation 

• Measure of the fractional tissue uptake 
of oxygen from the blood at the 
microcirculation level 

 

• O2ER = VO2/DO2 

• Normal value ≤ 30% 

Oxygen Extraction Ratio (O2ER) 



Data Analysis 

• Transfusion data separated into 3 groups 
based on blood age 
– Group 1: 0 – 15 days old 
– Group 2: 16 - 28 days old 
– Group 3: 29 - 42 days old 

• Multiple, concurrent transfusions of same 
age counted as same event 

• Multiple, concurrent transfusions of 
different ages counted as same event but 
categorized by oldest unit 
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Oxygen Delivery (DO2) 
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Cardiac Index 
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Hemoglobin 
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PaO2 
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Oxygen Consumption (VO2) 
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Venous Oxygen Saturation 
(SvO2) 
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Points of Interest 

• Noticeable and consistent differences 
between the three groups of blood 

 

• Oxygen extraction least in oldest blood 
– Venous saturation greatest is oldest blood 

– Strongly suggests decreased ability of old 
blood to release oxygen to microcirculation 

 

 

 



Limitations 

 

 

 

• Observational study 

 

• Cannot isolate storage lesion variables to 
determine cause and effect 

 

• Limited power of certain variables due to 
small sample size 

 

 



Somanetics 
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Future Direction 

• Continue to collect and analyze data 

• Data analysis to show statistical 
significance 

• Compute changes in oxygenation variables 

• Correlate data to outcomes 

• Compare washed RBC’s to unwashed RBC’s 

• Create a multi-institutional data set 
among other DMS users 

 



 
 

 

To Wash or Not 
To Wash 



 
 

pRBCs 3-21 days old 

 

“Washing pRBCs results in very 
low levels of K+.” 



 
 

•Free lactate and potassium 
siginificantly reduced 

•RBC osmotic resistance improved 

•RBC aggregation capacity reduced 

•Deformability and Free Hgb 
unchanged 



Mean age of RBC’s ~ 15 days 
 

Processed RBC’s had significantly 
higher Hct, and lower levels of 
blood glucose, [K+], and lactate 



• Research has demonstrated: 
– Decreased potassium load 
– Decreased lactate load 
– Increased hematocrit 

• Within the Geisinger Health System 
all donor RBC’s are washed prior to 
transfusion in cases utilizing ATX 
– Exception: emergent need for RBC’s  

• Negatives to this practice? 

To Wash or Not To Wash? 



Take Home Messages 

• After 15 days of storage: 
– 2,3 DPG, ATP, and RBC survivability 

decreases 

• Clinical significance is inconclusive based 
on current studies 

• The Electronic Perfusion Record may 
assist in elucidating these differences 

• The age of donor RBC’s has an effect on 
oxygenation variables 

 



Autotransfusion and More 

John Rivera  AmSECT PBMT Exam 
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Autotransfusion 

Autotransfusion is the collection of 

blood or blood products derived from 

a patient’s own circulation (autologous 

blood) which is collected or shed from a 

wound or body cavity prior to, during or 

following surgery for later reinfusion to the 

patient 



Why Autotransfusion? 

 Reduced supply of allogeneic blood 

 Reduces risk of infection 

 Negates the risk of the immune 

phenomenon 

 Religious considerations 



Why Autotransfusion? 

 Immediate availability 

 Conserves allogeneic blood for 

real emergencies 

 Eliminates blood bank clerical errors 

 Is truly cost effective 



Autotransfusion Triggers 

 Anticipated blood loss is equal to or greater than 
1000 ml  

 Procedures where 2 units of blood are routinely 
cross matched 

 Procedures where 20% of the patients are 
routinely transfused 

 Emergency procedures  

 Patients with rare blood types or incompatibilities  

 Patients with religious objections to allogeneic 
blood components  



History of Autotransfusion 

 1970’s: Dr. Klebenoff developed an 

 autotransfusion system, 

 ultimately marketed by  

 Bentley.  Air embolism and 

 disseminated intravascular 

 coagulation (DIC) events 

 led to its removal from the 

 U.S. market. 



General Principles 



Blood Components 

• Plasma 

– Water 

– Proteins 

– Electrolytes 

– Lipids 

• Formed 

Elements 

– RBC 

– White Cells 

– Platelets 



Principles of Autotransfusion 

 Density of Blood Components: 

 Plasma 1.025 - 1.029 gm/cc 

 Leukocytes 1.065 - 1.09 gm/cc 

 Erythrocytes 1.089 - 1.097 gm/cc  



Principles of Autotransfusion 

   Centrifugal force separates these 

components relative to their respective 

densities. The higher density components 

will move farther from the axis of rotation 

than those of lower density. 



  



Autotransfusion System Components 

 Suction tip 

 Suction/Anticoagulant line 

 Anticoagulant solution 

 Filtered Collection Reservoir 

 Centrifuge bowl and disposable tubing set 

(tubing, bowl, holding bag and waste bag) 

 Saline wash solution bags – 500 and 1000 

ml 

 Blood transfer bags  



Principles of Autotransfusion 
 Before commencing to salvage blood: 

 Prime autotransfusion circuit with 
100 - 200 ml of anticoagulant solution 

○ 30,000 units of heparin per 1000 ml 0.9% Normal saline or 
citrate based anticoagulant (ACD-A) 

○ Anticoagulation ratio is 15 ml of anticoagulant per 100 ml 
blood collected 

 Suction should be maintained at approximately 80 - 
150 mm/Hg.  (No more than 200 mm/Hg is 
recommended under normal circumstances and 
minimize aspirated air) 



Anticoagulation 

 Heparinized saline - 30,000 units of heparin per 
1000 ml 0.9% Normal saline or 15,000 units of 
heparin per 500 ml Normal saline 

 Heparin complexes with Antithrombin III (ATIII) 
 Heparin should not be used on ATIII deficient 

patients or patients prone to Heparin Induced 
Thrombocytopenia (HIT)  

 ACD-A inhibits the early steps in the clotting 
cascade by chelating (binding) Calcium 

 Do not use ACD-A on patients with impaired liver 
function 

 ACD-A comes pre-mixed in 500 ml bags 
 Do not aspirate blood mixed with Ringers Lactate 

irrigation solutions when using citrate based 
anticoagulants 



Principles of Autotransfusion 

 Whenever you empty the reservoir always 
re-prime it with at least 100 ml of 
anticoagulant solution 

 During collection keep the anticoagulant 
running at 13 -15 ml per 100 ml of collected 
blood (1 part anticoagulant to 7 parts blood) 

 Same anticoagulant ratio for post operative 
salvage 



Principles of Autotransfusion with 

Latham and Baylor Bowl Devices 

 Once sufficient volume has been collected in the 
blood collection reservoir, select FILL on the 
device to commence filling the bowl/separation 
container with blood 

 When the red blood cells approach the middle of 
the bowl shoulder on the 225 or 250 ml bowl, the 
level sensor will detect a full bowl 

 Use the appropriate WASH program based upon 
the need or urgency to return fluid volume to the 
patient 



Latham Bowl Processing 

 Blood Enters inlet 
port 

 

 Travels down the fill 
straw 

 

 Centrifugation 
caused the blood to 
move to the edge of 
the bowl 



Latham Bowl Processing 

 

 

 

 Blood components 

separate vertically 

according to density 

 

 



Latham Bowl Processing 

 

 Encroaching red cells 

push plasma, 

solutions and effluent 

upwards to the outlet 

port 

 

 




