Appendix V
Use of Intraoperative Cell Salvage in Obstetrics
Intraoperative cell salvage is increasingly used internationally in obstetric surgery for
women at risk from peri-partum haemorrhage during caesarean section. In the year
2005-2006, 38% of obstetric units in Britain used Intraoperative cell salvage in Obstetric
surgery.1
Maternal haemorrhage during delivery is a significant risk in pregnancy. In the 2005
triennial Confidential Enquiry into Maternal and Child Health (CEMACH) report from the
United Kingdom, maternal haemorrhage was the joint fifth leading cause of direct
maternal death (causing death in 0.66 per 100 000 maternities). It should also be
recognised that maternal haemorrhage may be a contributing factor to other maternal
deaths, and a significant cause of maternal morbidity.2 Obstetric haemorrhage
accounts for 3 – 4% of all red cell units transfused in England and Wales, and it is likely
that it accounts for a similar proportion of blood usage here in Australia.3 The following
CMACE release: Saving Mothers’ Lives report – reviewing maternal deaths 2006-2008
reports that following the introduction of national clinical guidelines and standards
there was a reduction in maternal deaths due to haemorrhage.4

The use of intraoperative cell salvage in obstetrics has been endorsed by:





Centre for Maternal and Child Enquires 2
Joint Association of Anaesthetists Great Britain & Ireland and Obstetric
Anaesthetists Association 5
National Institute for Health and Clinical Excellence (NICE)6.
The national Patient Blood Management Guidelines: Module 5 Obstetrics is
currently under development.

Concerns for Intra-operative cell salvage in Obstetrics:
Early, theoretical concerns over intra-operative cell salvage for Obstetric surgery have
not been borne out in clinical practice 1These concerns include:



The risk of amniotic fluid embolism with reinfusion of fetal squames/fetoprotein/lipid components
Allo-immunisation with the exposure of an RhD negative mother to red cells of an
RhD positive fetus.6

Amniotic fluid embolism
During intraoperative blood cell salvage in caesarean section, blood that is lost during
the operation is aspirated from the surgical field and after filtering and washing
reinfused into the patient. This aspirate may potentially include amniotic fluid and cells
from the fetus 6.
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“A leukocyte depletion filter is nearly always used in this process to reduce the amount
of amniotic fluid contaminants in transfused blood to levels approaching those found in
maternal blood” 7. It is felt that the use of these filters, incorporating a small-pore
microfiber web and a negative surface charge, have increased the safety of
intraoperative cell salvage in obstetrics by removing the particulate contaminants felt
responsible for amniotic fluid embolism associated with disseminated intravascular
clotting (DIC). 8,9
Leukocyte depletion filters remove products such as fetal squamous cells, lipids,
amniotic fluid and vernix to produce levels either lower than or similar to those seen in
maternal central blood samples at the time of uteroplacental separation 10. Studies on
post wash samples have found that the factors which are postulated to cause amniotic
fluid embolism syndrome (e.g. α- fetoprotein, trophoblasts, lanugo hair, vernix caseosa
and tissue factor) can be completely eliminated by using a leucodepletion filter.8
The use of two separate suction devices for amniotic fluid (initially) and blood (after
delivery) is still common practise. Based on the amount of evidence available at this
time this practise is still recommended, even though a single suction device has been
used in case reports around the world. “Amniotic fluid should theoretically not be
aspirated into the collection reservoir, but should be removed by separate suction prior
to starting cell salvage. This recommendation will reduce the initial contamination,
although in vitro evidence consistently demonstrates that the cell salvage/filtration
process can effectively remove amniotic fluid contaminants whatever the initial load. 6,7
.
In life-threatening haemorrhage, therefore, a clinical decision to salvage red cells from
the start of the procedure could be carefully considered, and is supported by current in
vitro evidence.” 1
“A randomised trial performed in 2008 compared the use of one suction device only
(aspiration of all fluid into the ICS system) versus two suction devices. The trial
demonstrated that following the washing and filtering processing, using a
leucodepletion filter, the level of residual amniotic fluid contamination was no different
11

This study conducted in 34 patients over a 4 month period does provide some evidence
of the potential safety of using one sucker device in combination with a leucodepletion
filter, in relation to the presence of some fetal products believed to be involved in the
“amniotic fluid embolism” syndrome. However more evidence would be necessary
before recommendation could be provided to change towards the use of one suction
device in standard practise.
It is important to recognise that, although cell salvage in combination with
leucodepletion filters can eliminate amniotic fluid components, it will not prevent foetal
red cells being transfused as the cell salvage system is unable to differentiate between
maternal and foetal red cells. Reinfusion of salvaged blood containing foetal red cells
may result in maternal allo-immunisation if there is an antigen incompatibility
between maternal and foetal red cells. However, this risk is not considered to be any
greater than that occurring at normal vaginal delivery15
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Rh immunisation and Kleihauer testing
Feto-maternal haemorrhage (FMH) may occur at any stage of pregnancy and delivery in
RhD negative mothers with RhD positive fetuses, if the maternal circulation is exposed
to fetal red cells. Antibodies against the fetal red cells can cause haemolytic disease of
the newborn in subsequent pregnancies if untreated. Consequently all Rh negative
mothers of Rh positive babies should have Kleihauer testing performed to assess if
there has been a significant FMH after any at risk event during pregnancy or following
delivery.
Anti D immunoglobulin is given to prevent alloimmunisation from Rh positive red cells,
with the dose given dependent upon the volume of red cells detected in the maternal
circulation via the Kleihauer test. Testing for FMH should occur following the use of
Intra-operative cell salvage particularly as an increased number of fetal red cells may
have been reinfused during the cell salvage procedure. It is possible that a higher
degree of fetal red cell exposure could occur requiring a higher dose of anti-D to be
administered. A similar procedure is followed antenatally when incidents occur known
to be associated with alloimmunization.”12
The local policy for the management of Rh negative mothers who delivered should be
followed for those who have undergone reinfusion of intraoperative cell salvage blood.
The presence of fetal red cells in the intraoperative cell salvage blood is likely because
the intraoperative cell salvage device cannot distinguish fetal from maternal red cells.
The sample for Kleihauer testing should be taken after the reinfusion of intraoperative
cell salvage blood and administration of Anti-D should occur as soon as possible, within
48-72 hrs of delivery for successful immunoprophylaxis.13
In summary maternal alloimmunisation is a potential risk and therefore presents a risk
of future haemolytic disease of the newborn, however this can be minimised by
appropriate use of anti-D in consultation with the Obstetrician responsible for the care
of the patient. Caution should be taken when Jehovah’s Witness patients have a
concern with receiving anti-D immunoglobulin.
Refer to local protocol regarding testing for and management of FMH. Guidelines for FMH testing have also been
developed by the Australian and New Zealand Society of Blood Transfusion : www.anzsbt.org.au

Rebarber14 reported the first triple-centre historical cohort study, comparing 139
patients who received cell salvaged blood during caesarean section to a group receiving
allogeneic blood. There was no difference between the two groups which could be
accounted to complications secondary to cell salvage 15
According to the National Institute for Health and Clinical Excellence (NICE): “NICE
considered the evidence relating to the efficacy and safety of intraoperative blood cell
salvage in obstetrics in response to concerns expressed about theoretical risks
associated with the procedure. These concerns were the possibility of amniotic fluid
embolism and haemolytic disease in future pregnancies, when used in obstetrics. The
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evidence relating to safety of cell salvage in these procedures was considered adequate
and therefore NICE does not intend to review its use in other specific clinical situations
unless notified of new indications for intraoperative cell salvage in which there may be
new safety concerns” 6

Patient Selection
Wherever possible, the advantages and risks of intraoperative cell salvage and
allogeneic blood transfusion should be discussed with the patient prior to undergoing
an obstetric surgical procedure and clearly documented. In an elective case this can
usually be done during the pregnancy.
Indications for Intraoperative Cell Salvage
Patient selection for intraoperative cell salvage in obstetric surgery is at the discretion
of the Obstetrician and Anaesthetist caring for the patient.
The type of obstetric cases that could be considered for selection includes:
Emergency situations:
1. Ruptured ectopic pregnancy.
2. Post-partum haemorrhage.
3. Return to theatre after caesarean section.
Elective situations:
1. Patients with an anticipated blood loss of >20% estimated blood volume.
2. Placenta accreta, Placenta increta and Placenta percreta.
3. Large uterine fibroids.
Other situations:
1. Patients who for religious or other reasons refuse allogeneic blood and have
consented to the use of intraoperative cell salvage in elective or emergency
procedures.
2. Significant anaemia or coagulopathy.

Cell Salvage of Vaginal Bleeding
The use of cell salvage during vaginal haemorrhage is currently under investigation.
There is a theoretical concern that blood salvaged from the vagina peri-partum may be
contaminated with bacteria. However, there have been case reports where this practise
was used without obvious adverse outcome.
The benefit of this procedure should be weighed against the potential risk on a case by
case basis by the clinician responsible for the patient. This practise may be considered
for life threatening haemorrhage, for example where the patient refuses the use of
allogeneic blood products. Thorough saline irrigation, the use of a leukocyte depletion
filter and antibiotic prophylaxis would be recommended in this situation.
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Caution concerning the use of Leukocyte depletion filters (LDF):
Proper training practices and the recommendations from the specific manufacturer
should be adhered to when using leukocyte depletion filters.
Consider the following issues:
o Some filters may require special priming prior to use.
o

Their effectiveness may become diminished as more units of blood are
transfused through a single filter.

o

The effectiveness of some of these filters is also diminished as a result of the
increasing infusion rate through the filter (some filters have a maximum
recommended infusion rate).

o

Leukocyte depletion filters may lead to an increase in haemolysis.

o

These filters are also more prone to occlusion than other filters.

In summary
The evidence for the safety of intraoperative cell salvage is favourable and the early
theoretical concerns have not been seen in clinical practice to date.
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