
Editorial

New Paradigms in the Management of Perioperative

Transfusion in Elective Surgery§

Nuevos paradigmas en el manejo de la transfusión perioperatoria
en cirugı́a electiva

The indication for blood crossed-matching tests and the

mandatory ordering of blood products follow historical rules.

For many surgical procedures, the sole criteria use for

preoperative blood ordering is prevention. In absolute terms,

only 21% of pre-surgical stored blood is used.1

A more accurate assessment of the use of preoperative

ordered blood is expressed by the transfusion rate, which is

the ratio between the number of transfused packed red blood

cells and the number of packed red blood cells prepared and

reserved (ideally, it should be equal to or greater than 0.5)

and its inverse, the ratio of reserved cross-matched and

transfused RBC units (the C/T ratio: the optimum value should

be less than or equal to 2).

More efficient preoperative blood utilization is achieved in

liver transplantation and cardiovascular surgery. Paradoxi-

cally, the surgical procedures where more progress has been

made in reducing operative bleeding, such as abdominal and

gastrointestinal procedures, are exactly where the greatest

inefficiency in preoperative blood ordering is seen.1 In a study

on colorectal surgery, where 26.8% of patients were transfu-

sed, the ratio between prepared and used blood was

suboptimal (3.7%).2 The authors concluded that blood was

being requested for unjustifiable preoperative cross-matching

tests and elective colorectal resections. The blood should be

prepared by group and cross-matched only if the need arises.

This would reduce the number of inappropriate tests as well as

costs, while helping to improve blood bank management. It

would also be useful if each hospital evaluated their use of

packed red blood cells per surgical procedure.

In the study published in the current issue of Cirugı́a

Española by Feliu et al.,3 16.2% of patients were transfused and

the prepared/used blood ratio was 5.34. This is a good

reflection of the current use of blood in elective colon surgery.

Preoperative blood ordering protocols generally do not

contemplate the differences between patients with high and

low risks of bleeding. In order to improve the selection of

patients requiring preoperative tests for compatibility and

blood banking, it is vital to determine factors associated with

transfusion. Hemoglobin levels are the most influential factor

in perioperative blood transfusion.1,2 In the study by Feliu,3

95% of patients with hemoglobin below 10 g/dl were transfu-

sed. In this same study, surgical time, which is directly related

to the anatomic extent of colon resection, was associated with

transfusion.

It would probably be more important to assess the

influence of the surgical technique itself instead of its

duration. In two patient cohorts in colon surgery comparing

surgical procedures (laparoscopy vs laparotomy), disparate

results were observed with regard to intraoperative transfu-

sion.4,5

An added value of the Feliu study3 is that it identified

respiratory comorbidity and the use of anticoagulant drugs as

factors associated with transfusion, regardless of hemoglobin

levels. These data would allow us to construct algorithms for

more efficient preoperative blood collection.

In the process of preparing and administering blood, the

risk of no cross-matching identification or preparation of the

preoperative blood reserve in certain patients is greater than

the risk of a transfusion reaction.6 At the same time,

administering universal blood (group 0) in situations of

unexpected acute bleeding has an extremely low risk for

hemolytic reaction.7,8 Therefore, given these considerations,

blood supply protocols are starting to be reviewed on a per-

procedure basis. With the important implications in health-

care costs, this approach should also be adopted by institu-

tional agencies.
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Although major gastrointestinal surgery is currently being

performed with a lower use of blood products,1 the global

consumption of blood is constantly increasing. This means

that not only does the blood supply need to be maintained, but

also more efforts must be made to reduce its consumption. In

addition, blood transfusion in colorectal surgery has been

associated with perioperative mortality and morbidity as well

as lower survival rates.9

The Global Vision of Perioperative Transfusion
Management

The objective of multidisciplinary and multimodal manage-

ment of blood transfusion is to reduce transfusion require-

ments and improve surgical outcomes through measures

aimed at avoiding preoperative anemia, reducing intraopera-

tive blood loss and promoting tolerance of anemia.10

Anemia has been identified as an independent risk factor

for perioperative complications, especially in older patients

and in those with alterations on the preoperative electro-

cardiogram.11 An improvement in red blood cell mass can be

achieved with oral supplements of ferrous sulfate, with a

minimum 2-week treatment before the intervention.12,13 This

reduces the need for intraoperative blood transfusion but does

not modify the results or surgery.14 In contrast, preventive

blood transfusion and erythropoietin administration adver-

sely affect the results, and are therefore not recommen-

ded.14,15 Perioperative blood loss can be reduced with

restrictive fluid therapy, which prevents tissue edema16 and

hemodilution of coagulation factors.17 Although there is no

suitable marker for anemia-induced hypoxia, tolerance of

anemia, and therefore the hemoglobin transfusion threshold,

can be determined by integrating the hemodynamic data and

oxygenation values, such as mixed venous oxygen saturation

(or central venous oxygen saturation) and tissue oxygen. The

latter has been shown to be an adequate transfusion marker in

cardiac surgery models with cardiopulmonary bypass, redu-

cing the percentage of intraoperative transfusions.18 The

clinical value of tissue oxygenation in other surgical models,

especially in abdominal surgery, must be duly researched.

In short, along with new transfusion strategies, new

paradigms have emerged. On one hand, the aim is to reduce

the number of patients requiring blood transfusion by

applying protocols19; on the other hand, and in light of the

evidence provided by procedure-by-procedure analyses,1 we

should reconsider which patients require preoperative blood

ordering.

r e f e r e n c e s

1. Frank SM, Rothschild JA, Masear CG, Rivers RJ, Merritt WT,
Savage WJ, et al. Optimizing preoperative blood ordering
with data acquired from an anesthesia information
management system. Anesthesiology. 2013;118:1286–9712.

2. Singh JK, Singh P. Routine pre-operative cross-match
for elective colorectal resections: an appropriate use
of resources? Surgeon. 2011;9:8–12.

3. Feliu F, Rueda JC, Ramiro L, Olona M, Escuder J, Gris F, et al.
Solicitud de sangre preoperatoria en cirugı́a programada de
colon:

?

necesidad o rutina? Cir Esp. 2013. http://dx.doi.org/
10.1016/j.ciresp [in press].

4. Ballian N, Weisensel N, Rajamanickam V, Foley EF, Heise CP,
Harms BA, et al. Comparable postoperative morbidity and
mortality after laparoscopic and open emergent restorative
colectomy: outcomes from the ACS NSQIP. World J Surg.
2012;36:2488–96.

5. Vignali A, Ghirardelli L, di Palo S, Orsenigo E, Staudacher C.
Laparoscopic treatment of advanced colonic cancer: a case-
matched control with open surgery. Colorectal Dis.
2013;15:944–8.

6. Lu Y, Teng F, Zhou J, Wen A, Bi Y. Failure mode and effect
analysis in blood transfusion: a proactive tool to reduce
risks. Transfusion. 2013. http://dx.doi.org/10.1111/trf.12174.

7. Dutton RP, Shih D, Edelman BB, Hess J, Scalea TM. Safety
of uncrossmatched type 0 red cells for resuscitation
from hemorrhagic shock. J Trauma. 2005;59:1445–9.

8. Goodell PP, Uhl L, Mohamed M, Powers AA. Risk of
haemolytic transfusion reaction following emergency
release RBC transfusion. Am J Clin Pathol. 2010;134:2002–6.

9. Mörner ME, Gunnarsson U, Jestin P, Svanfeldt M. The
importance of blood loss during colon cancer surgery for
long-term survival: an epidemiological study based on a
population based register. Ann Surg. 2012;255:1126–8.

10. Shander A, van Aken H, Colomina MJ, Gombotz H, Hofmann
A, Krauspe R, et al. Patient blood management in Europe. Br J
Anaesth. 2012;109:55–68.

11. Fritsch G, Flamm M, Hepner DL, Panisch S, Seer J,
Soennichsen A. Abnormal pre-operative tests, pathologic
findings of medical history, and their predictive value
for perioperative complications. Acta Anaesthesiol Scand.
2012;56:339–50.

12. Quinn M, Drummond RJ, Ross F, Murray J, Murphy J,
Macdonald A. Short course pre-operative ferrous sulphate
supplementation – is it worthwhile in patients with
colorectal cancer? Ann R Coll Surg Engl. 2010;92:569–72.

13. Lidder PG, Sanders G, Whitehead E, Douie WJ, Mellor N,
Lewis SJ, et al. Pre-operative oral iron supplementation
reduces blood transfusion in colorectal surgery – a
prospective, randomised, controlled trial. Ann R Coll Surg
Engl. 2007;89:418–21.

14. Hare GM, Freedman J, Mazer DC. Review article: risks
of anemia and related management strategies: can
perioperative blood management improve patient safety?
Can J Anaesth. 2013;60:168–75.

15. Tonia T, Mettler A, Robert N, Schwarzer G, Seidenfeld J,
Weingart O, et al. Eritropoyetina o darbepoyetina para los
pacientes con cáncer. Cochrane Database Syst Rev. 2012.
http://dx.doi.org/10.1002/14651858.CD. art. no.: CD003407.

16. Lobo SM, Mendes CL, Rezende E, Dias FS. Optimizing
perioperative hemodynamics: what is new? Curr Opin Crit
Care. 2013;19:346–52.

17. Levy JH, Szlam F, Tanaka KA, Sniecienski RM. Fibrinogen
and hemostasis: a primary hemostatic target for the
management of acquired bleeding. Anesth Analg.
2012;114:261–74.

18. Vretzakis G, Georgopoulou S, Stamoulis K, Tassoudis V,
Mikroulis D, Giannoukas A, et al. Monitoring of brain oxygen
saturation (INVOS) in a protocol to direct blood transfusions
during cardiac surgery: a prospective randomized clinical
trial. J Cardiothorac Surg. 2013;8:145.

19. Froman JP, Mathiason MA, Kallies KJ, Bottner WA, Shapiro
SB. The impact of an integrated transfusion reduction
initiative in patients undergoing resection for colorectal
cancer. Am J Surg. 2012;204:944–50.

c i r e s p . 2 0 1 4 ; 9 2 ( 1 ) : 1 – 32

http://refhub.elsevier.com/S2173-5077(14)00038-6/sbref0005
http://refhub.elsevier.com/S2173-5077(14)00038-6/sbref0005
http://refhub.elsevier.com/S2173-5077(14)00038-6/sbref0005
http://refhub.elsevier.com/S2173-5077(14)00038-6/sbref0005
http://refhub.elsevier.com/S2173-5077(14)00038-6/sbref0010
http://refhub.elsevier.com/S2173-5077(14)00038-6/sbref0010
http://refhub.elsevier.com/S2173-5077(14)00038-6/sbref0010
http://dx.doi.org/<Diff id=
http://dx.doi.org/<Diff id=
http://refhub.elsevier.com/S2173-5077(14)00038-6/sbref0020
http://refhub.elsevier.com/S2173-5077(14)00038-6/sbref0020
http://refhub.elsevier.com/S2173-5077(14)00038-6/sbref0020
http://refhub.elsevier.com/S2173-5077(14)00038-6/sbref0020
http://refhub.elsevier.com/S2173-5077(14)00038-6/sbref0020
http://refhub.elsevier.com/S2173-5077(14)00038-6/sbref0025
http://refhub.elsevier.com/S2173-5077(14)00038-6/sbref0025
http://refhub.elsevier.com/S2173-5077(14)00038-6/sbref0025
http://refhub.elsevier.com/S2173-5077(14)00038-6/sbref0025
http://dx.doi.org/<Diff id=
http://refhub.elsevier.com/S2173-5077(14)00038-6/sbref0035
http://refhub.elsevier.com/S2173-5077(14)00038-6/sbref0035
http://refhub.elsevier.com/S2173-5077(14)00038-6/sbref0035
http://refhub.elsevier.com/S2173-5077(14)00038-6/sbref0040
http://refhub.elsevier.com/S2173-5077(14)00038-6/sbref0040
http://refhub.elsevier.com/S2173-5077(14)00038-6/sbref0040
http://refhub.elsevier.com/S2173-5077(14)00038-6/sbref0045
http://refhub.elsevier.com/S2173-5077(14)00038-6/sbref0045
http://refhub.elsevier.com/S2173-5077(14)00038-6/sbref0045
http://refhub.elsevier.com/S2173-5077(14)00038-6/sbref0045
http://refhub.elsevier.com/S2173-5077(14)00038-6/sbref0050
http://refhub.elsevier.com/S2173-5077(14)00038-6/sbref0050
http://refhub.elsevier.com/S2173-5077(14)00038-6/sbref0050
http://refhub.elsevier.com/S2173-5077(14)00038-6/sbref0055
http://refhub.elsevier.com/S2173-5077(14)00038-6/sbref0055
http://refhub.elsevier.com/S2173-5077(14)00038-6/sbref0055
http://refhub.elsevier.com/S2173-5077(14)00038-6/sbref0055
http://refhub.elsevier.com/S2173-5077(14)00038-6/sbref0055
http://refhub.elsevier.com/S2173-5077(14)00038-6/sbref0060
http://refhub.elsevier.com/S2173-5077(14)00038-6/sbref0060
http://refhub.elsevier.com/S2173-5077(14)00038-6/sbref0060
http://refhub.elsevier.com/S2173-5077(14)00038-6/sbref0060
http://refhub.elsevier.com/S2173-5077(14)00038-6/sbref0065
http://refhub.elsevier.com/S2173-5077(14)00038-6/sbref0065
http://refhub.elsevier.com/S2173-5077(14)00038-6/sbref0065
http://refhub.elsevier.com/S2173-5077(14)00038-6/sbref0065
http://refhub.elsevier.com/S2173-5077(14)00038-6/sbref0065
http://refhub.elsevier.com/S2173-5077(14)00038-6/sbref0070
http://refhub.elsevier.com/S2173-5077(14)00038-6/sbref0070
http://refhub.elsevier.com/S2173-5077(14)00038-6/sbref0070
http://refhub.elsevier.com/S2173-5077(14)00038-6/sbref0070
http://dx.doi.org/10.1002/14651858.CD
http://dx.doi.org/10.1002/14651858.CD
http://refhub.elsevier.com/S2173-5077(14)00038-6/sbref0080
http://refhub.elsevier.com/S2173-5077(14)00038-6/sbref0080
http://refhub.elsevier.com/S2173-5077(14)00038-6/sbref0080
http://refhub.elsevier.com/S2173-5077(14)00038-6/sbref0085
http://refhub.elsevier.com/S2173-5077(14)00038-6/sbref0085
http://refhub.elsevier.com/S2173-5077(14)00038-6/sbref0085
http://refhub.elsevier.com/S2173-5077(14)00038-6/sbref0085
http://refhub.elsevier.com/S2173-5077(14)00038-6/sbref0090
http://refhub.elsevier.com/S2173-5077(14)00038-6/sbref0090
http://refhub.elsevier.com/S2173-5077(14)00038-6/sbref0090
http://refhub.elsevier.com/S2173-5077(14)00038-6/sbref0090
http://refhub.elsevier.com/S2173-5077(14)00038-6/sbref0090
http://refhub.elsevier.com/S2173-5077(14)00038-6/sbref0095
http://refhub.elsevier.com/S2173-5077(14)00038-6/sbref0095
http://refhub.elsevier.com/S2173-5077(14)00038-6/sbref0095
http://refhub.elsevier.com/S2173-5077(14)00038-6/sbref0095


Antoni Sabate

Servicio de Anestesiologı́a, Reanimación y Terapia del Dolor, Hospital

Universitari de Bellvitge, Universitat de Barcelona Health Campus,

IDIBELL, L’Hospitalet de Llobregat, Barcelona, Spain

E-mail addresses: asabatep@bellvitgehospital.cat,

16011asp@comb.es

Received 6 September 2013

Accepted 6 September 2013

2173-5077/$ – see front matter

# 2013 AEC. Published by Elsevier España, S.L. All rights

reserved.

c i r e s p . 2 0 1 4 ; 9 2 ( 1 ) : 1 – 3 3

mailto:asabatep@bellvitgehospital.cat
mailto:16011asp@comb.es

