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“Contraindications” to cell salvage

• Tumor
• Amniotic fluid contamination
• Bacterial contamination
• Betadine
• methylmethacrylate
• Antibiotics not licensed for parenteral use



Amniotic Fluid Embolism

• Hypotension

• Pulmonary edema

• Coagulopathy

• Cardiopulmonary arrest



Amniotic fluid embolism 
• No definitive causative agent.
• May relate to biochemical component of amniotic fluid
• May relate to particulate components of amniotic fluid
• Incidence reported to range from 1:8000 to 1:30,000 

deliveries. 
• Mortality rate 60-80%, 
• 25% of survivors neurologically intact.



Sample size calculation

• Averaging the incidence of this problem to 1:19000 deliveries, the routine 
margin of error of 1% would not be reasonable because the confidence interval 
would include 0.

• A reasonable margin of error of would be 0.001%

• For a 5% type 1 error rate, you would need 1.7 million subjects in a study to 
evaluate the use of cell salvage in cesarean section. 



Clinical use of Amniotic Fluid 

• Amniotic fluid therapeutically infused into 27 peripartum women with prolonged 
coagulation time in doses of 5-500 ml with resolution of clotting abnormalities.

• Amniotic fluid given to 73 patients of all ages without effect.

Tio AG.  Rev Peruana Obstet 1955;3:84

Tio AG.  JAMA 1956;161:996



Amniotic Fluid Innocuous in Pregnant rhesus monkey

• 9 pregnant rhesus monkey’s had amniotic fluid removed.

• 10-45 mL injected over 60 seconds.

• BP, respiratory rate, acid-base status, fibrinogen 
concentration, and fetal well-being unchanged following 
injection.

Adamsons K et al.  Am J Obstet Gynec 1971;109:977-84



Cell free extracts of placenta result in cardiac arrest in 
monkeys

• Cell free placental extracts injected causing immediate 
cardiac arrest.

• Immediately following arrest, circulation found to contain 
clot.

• Effect dose related.
• Resuscitated animals had little fibrinogen.

Mueller-Heubach E et al. Mt Sinai J Med. 1975;42:415-23



Meconium staining of Amniotic Fluid

• In a pig model, 3 ml/kg of meconium stained amniotic fluid caused 
severe coagulopathy and cardiorespiratory abnormalities.

• In the same model, clear amniotic fluid (meconium free) up to 10 
ml/kg caused only minor effects.

Malek et al.  Br J Anaesth 1999;82:154



11 Liumbruno GM et al.  Transfusion 2011;51:2244N = 785

Case reports of Autotransfusion in Obstetrics



Details of fatal association of cell salvage and AFE

• 22 y.o. Jehovah’s Witness patient at 30 weeks gestation with 
preeclampsia and HELLP syndrome.

• Hgb = 7.1 g/dl 

• Platelet count = 48,000

• AST = 194 u/L

• ALT = 330 u/L
Oei et al.  Int J Obstet Anesth 2000;9:143(letter)



Details of fatal association of cell salvage and AFE

• Continuous Auto Transfusion System (CATS, Fresenius).  
Leukocyte depletion filter was not used.

• Baby delivered by cesarean section.  EBL=600 ml which was 
processed into 200 ml and retransfused.

• Ten minutes after starting the transfusion, the patient became 
dyspnoeic, hypoxic (O2 Sat = 85%) then arrested.

• Clinical Dx = amniotic fluid embolism
• Pathologic Dx = “Did not reveal any other cause…”



Considerations in safely applying cell salvage in Obstetrics

• Are the biochemical contaminants adequately 
washed out?

• Are the cellular contaminants adequately 
removed?

• Are the bacterial contaminants adequately 
removed?



Biochemical Contaminants



Bernstein: Anesth Analg, 85. 1997.831-833



Particulate Contaminants





Pre-wash



Post-wash



Post-filter



Waters JH, et al, Anesthesiology 2000;92:1531-6



Bacterial Contaminants





Waters et al.  Anesthesiology 2003;99:652-5



Organizations recommending blood salvage during the peripartum
period:

• Confidential Enquiry into Maternal and Child Health (UK)

• National Institute for Health and Clinical Excellence (UK)

• Obstetric Anesthetists Association (UK)

• Assoc. of Anaesthetists of Great Britain and Ireland (UK)

• California Maternal Quality Care Collaborative (US)

• American College of Obstetrics & Gynecology (US)



Practical Aspects to Making Salvage 
Successful in OB



Keys to successful Red cell salvage

 Regulated suction

 Rinsing of sponges

 Restriction to wall suction

 Adequate anticoagulation

 Periodic flushing of reservoir

 Anesthetic choice









• When 20 (4 packs) of swabs (laparotomy pads) have been utilized.

When to utilize:
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Misoprostol (Cytotec)

• Rectal or vaginal placement

• Profound vasodilator
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