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The perioperative collection and transfusion of autologous 
blood plays an important role in effective patient blood man- 

agement.
1-3 

As with all treatment modalities, however, its appli- 
cation should be limited to instances where the benefits, 
risks, and costs are suitably balanced; examples include surgery 
where transfusion is highly likely and support of patients requir- 

ing very rare allogeneic units that are frequently in short supply. 

Autologous blood is collected from a patient with the intent- 

ion of reinfusing it if/when needed. Autologous collections can 

be divided into: (1) patient blood collected well before surgery 

(preoperatively collected autologous blood, which will not be a 

focus of this review), and (2) blood collected immediately be- 

fore, during, and after surgery (perioperatively collected autolo- 

gous blood). Perioperative autologous blood can be categorized 

further into: (a) acute normovolemic hemodilution, (b) in- 
traoperative blood salvage, and (c) postoperative blood sal- 
vage. Each can contribute to improved patient outcomes when 

used wisely.
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ACUTE NORMOVOLEMIC HEMODILUTION (ANH) 
 Principles and rationale: Phlebotomy of whole blood from a 
patient immediately prior to surgery – and replacing it simulta- 

neously with comparable volumes of fluid–reduces the pa- 
tient’s hemoglobin/hematocrit levels. With subsequent surgical 

bleeding, the total quantity of red blood  cells  (RBCs)  lost 

will be proportionately less than it would have been other- 
wise; additionally, (1) the patient’s lowered, post-phlebotomy 

blood viscosity supports more efficient cardiac output and 

blood flow, and (2) the re-infused autologous blood contains (in 
addition to the RBCs) near-maximally functional platelets and 

plasma.
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Mechanism: Multiple units of whole blood are collected into 

typical donor blood collection bags immediately prior to surg- 
ery; this is accomplished in either the preoperative area or the 
operating room. Crystalloid and/or colloid fluid replacement is 
administered in association with the collection to maintain 

normovolemia. The autologous blood is held for up to 8 hours 
(usually at the patient’s bedside) until reinfusion is indicated. It 

is then administered similarly to a “routine” transfusion.
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 Frequent indications include surgeries expected to be assoc- 
iated with significant blood loss (e.g., > 1,000-1,500 mL in an 
adult). Examples include: (1) cardiac surgery (e.g., “re-do” coro- 
nary artery bypass grafting and heart transplant); (2) major or- 

thopedic surgery (e.g., involving complicated spinal repair); 
and (3) vascular surgery involving major reconstruction (e.g., 

repair of an abdominal aortic aneurysm).
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 Co ntr aind icatio ns include sepsis as well as significant and se- 

vere preexisting cases of: (1) acute myocardial ischemia (2) ane- 

mia, (3) cardiac failure, (4)  coagulopathy (especially if  pre- 

existing, active bleeding is present), ( 5) hemoglobinopathy ac- 
companied by hemolysis, (6) hypovolemia, (e.g., hemorrhagic 
shock, where ANH could worsen the hemodynamic  instability), 

(7) renal failure, and (8) respiratory failure.
4,5 

ANH’s ad- 
vantages  and  disadvantages are summarized in Table 1. 

 

Pros Cons 

Reduces the: 
Need for allogeneic blood 
transfusions 
Risk of transfusing the wrong unit 

 

Adds time to the pre-surgery 

preparations 

Freshly acquired blood is associated 
(as compared to stored blood) with: 

Functional platelets 

Normal clotting factors levels 
Minimal negative storage effects 

Requires trained staff 

Diluted nature of patient’s post- 

phlebotomized blood results in: 

Reduced viscosity (leading to 

more efficient blood flow) 

Potentially reduced RBC loss 

associated with surgical bleeding 

Less likely to benefit patients 

under- going lower blood loss 

procedures 

Useful in some emergencies (which 
is not the case for preoperative 

deposits) and is relatively simple and 

inexpensive 

 

Table 1: Pros and Cons of ANH 

How much blood should be collected? From 2 to 4 units of ap- 

proximately 500 mL each (15-20 mL/kg) is typical for adults, with 
the goal being to achieve a post-phlebotomy hematocrit of 18-
28%, depending upon the procedure and the patient’s condition. 
The collection of fewer than 2 units from a typically sized adult 

patient is unlikely to be appropriate.
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Key Points 

 Perioperative autologous transfusions are comprised of: (1) acute 

normovolemic hemodilution (ANH), (2) intraoperative blood salvage 

(IBS), and (3) postoperative blood salvage (PBS). 

 ANH is most effective for pre-planned surgical patients expected to 
lose large volumes of blood perioperatively and those for whom al- 
logeneic units may be difficult to find. 

 IBS also is useful when treating patients expected to lose substan- 

tial blood, including those for whom insufficient time exists to 

perform ANH (or for whom ANH is contraindicated). 

 PBS can be effective in very specific situations where substantial, 

uncontaminated postoperative bleeding is expected. 

 Tables 1-3 summarize the pros and cons of these modalities. 
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 \W ho p er fo rms t he p hleb o to mies and wh er e sho uld the b lo o d b e  

 sto red ? Usually anesthesiology staff perform the collections. The 
collected blood is labeled appropriately and stored at room tem- 
perature near the patient. This blood is not typically removed from 

the operating room
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 W hen and ho w s ho uld rein fusio n o ccur? Reinfusion may occur 
according to established transfusion guidelines (often, though not 
always, at the end of the surgical procedure) and should proceed in 
a sequence opposite to the order of collection, e.g., the unit drawn 

last should be reinfused first and so on.
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INTRAOPERATIVE BLOOD SALVAGE 
 P rincip les, ratio nale, and mec hani s m : Blood that is shed from the 
surgical field is collected (generally via suction), centrifuged, 

washed and reinfused into the patient.
1-3,6 

The hematocrit of these 

units should be approximately 45-50%.
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 Frequent indications include cardiothoracic, orthopedic, neuro- 
logic, and trauma surgeries. This approach is particularly attractive 
for the management of selected patients who refuse other forms of 

blood transfusions (e.g., some Jehovah’s Witnesses).
1-3,6

 

 Contraindications include sepsis and surgery where contam- 
ination of the shed blood is highly likely (e.g., some bowel pro- 

cedures). Controversial contraindications include malignant dis- 
ease affecting the operative site (i.e., due to concern about po- 

tentially “seeding” distant sites with malignant cells) and obstet- 
rics (primarily due to concerns about risks for amniotic fluid em- 

bolism–a concern that has not been borne out across extensive 

practical applications).
6,7 

See Table 2 for a summary of the pros 

and cons of this procedure. 

POSTOPERATIVE BLOOD SALVAGE 

 Princip les, ratio nale, and mechanism: Blood that is shed from the 

postoperative surgical field is collected from surgical drains and 

reinfused into the patient. 

Frequent indications include procedures that give rise to relatively 

large (e.g., > 500 mL for an adult) postoperative drainage, such as 

cardiac and orthopedic surgery. 

 Co ntrai nd icatio n s include potentially infected drainage sites and situa- 

tions where bleeding is not expected to be significant. 

Additional discussion: As the use of antifibrinolytic agents and 

other modalities has reduced the impact of postoperative bleeding 

in many patient populations, the application of this technique has 

in some cases become less valuable. See Table 3 for the pros and 

cons of this procedure. 

CLOSING 
The American Society of Anesthesiologists (ASA) Task Force on 
Perioperative Blood Management recommends practitioners 
“[c]onsider ANH to reduce allogeneic blood transfusion in pa- 

tients at high risk for excessive bleeding (e.g., major cardiac, or- 
thopedic, thoracic, or liver surgery), if possible” [and strongly 
recommends considering] the reinfusion of recovered [RBCs] as a 
blood-sparing intervention in the intraoperative and/or postopera- 

tive period.”
8 
As noted above, the use of all of these modalities 

should be reserved for cases where the benefits, risks, and costs 

align favorably. 

 
QC requirements: The reader is referred to AABB’s Standards for 

 

Pros Cons 

Provides a theoretically unlimited 

supply of autologous RBCs that 

otherwise would be lost (but instead 

are “recycled”) 

Sophisticated nature of this 

procedure requires: 

Special (and expensive) equipment 
and supplies. 

Highly skilled operators 

 

Usable during emergencies (which 

is not an option for preoperative 

autologous donation or, in many 

cases, for ANH) 

 

Risks include: 
Electrolyte imbalances 
Dilutional coagulopathy 

DIC (salvaged blood syndrome) 

 

In general very safe 

 

Salvaged blood may contain: 
Cell debris 

Free hemoglobin 

Micro-aggregate particles 

Table 2: Pros and Cons of Intraoperative Blood Salvage 
 

Pros Cons 

 
Especially effective when sub- 

stantial postoperative bleeding is 

anticipated 

 

Sometimes over utilized (e.g., 

such as for cases where both 

volume of bleeding and hemato- 

crit of collected blood are low 

In general very safe  

Table 3: Pros and Cons of Postoperative Blood Salvage 
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