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Background

Blood transfusions continue to pose real patient risk in the form of adverse outcomes such as
postoperative infection, cancer recurrence, impaired pulmonary function, as well as increased length of
stay and mortality.1-9 Additionally, transfusion is a costly and a significant contributor to the expense of
surgical care.10 Laboratory hemoglobin (Hb) values are a primary indicator of the need for blood
transfusion, but testing is intermittent and results are often delayed. Continuous, noninvasive hemoglobin
(SpHb) monitoring is now possible with a Pulse CO-Oximeter and multi-wavelength adhesive sensor. We
hypothesized that SpHb monitoring could reduce intraoperative blood transfusions.

Methods

We undertook a prospective, randomized, controlled trial to assess the impact of SpHb monitoring upon
transfusions in patients undergoing elective orthopedic surgery during a six month period. Patients were
randomized to receive either standard care alone or standard care plus SpHb monitoring (Radical-7 Pulse
CO-Oximeter and R1-25 Rainbow Adhesive Sensor, Revision E, Masimo, Irvine, CA). The frequency of
intraoperative transfusions and mean number of blood units transfused were compared, along with the
frequency of laboratory Hb testing and agreement between SpHb and laboratory Hb values. Complication
rates for each group were assessed at 30 days post-surgery as a safety endpoint.

Results

A total of 327 patients were enrolled (157 standard care, 170 SpHDb). Procedures included hip
replacement (31%), knee replacement (29%), and spinal surgery (14%). There were no differences
between the standard care and SpHb groups in ASA physical status (2.2 vs. 2.2), age (60.8 vs. 61.9 yrs),
male gender (54 vs. 48%), pre-operative lab hemoglobin (13.6 vs. 13.5 g/dL), surgical duration (127 vs
114 minutes), or surgical type. More patients received intraoperative transfusions in the standard care
group compared to the SpHb group (4.5% vs. 0.6%, p=0.03). The mean number of units of blood
transfused was also higher in the standard care group compared to the SpHb group (0.10 vs. 0.01,
p=0.0001). No patient from either group received a transfusion during the immediate 12 hour post-
operative period. The frequency of patients receiving intraoperative Hb testing and the mean number of
Hb tests performed were similar in the standard care and SpHb groups (16.3% vs. 11.8%, p=ns, and 0.21
vs. 0.24 tests per case, p=ns, respectively). Intraoperative SpHb and laboratory Hb values showed good
agreement (mean difference 1.1 +/- 0.68 g/dL). There was no difference between groups in 30-day
complication rates.

Conclusion
Use of SpHb monitoring resulted in fewer intraoperative blood transfusions.

Table 1: Transfusions by Group

Standard Care SpHb Group P value
Group (N=157)
(N=170)

Patients receiving a transfusion, N 7 (4.5%) 1 (0.6%) 0.03
(%)

Total units transfused, N (mean) 15 (0.10) 2 (0.01) 0.0001




References

E.C. Vamvakas and M.A. Blajchman, Transfusion-related mortality: The on-going risks of allogeneic
blood transfusion and the available strategies for their prevention, Blood 113 (2009), pp. 3406-3417.
R.Y. Dodd, Emerging infections, transfusion safety, and epidemiology, N Engl J] Med 349 (2003), pp.
1205-1206.

H.J. Nielsen. Detrimental effects of perioperative blood transfusion. Br J Surg 82 (1995), pp. 582-587.
G.J. Murphy, B.C. Reeves and C.A. Rogers et al., Increased mortality, postoperative morbidity, and cost
after red-blood-cell transfusion in patients having cardiac surgery, Circulation 116 (2007), pp. 2544—
2552.

M.A. Popovsky, H.C. Chaplin Jr. and S.B. Moore, Transfusion-related acute lung injury: A neglected,
serious complication of hemotherapy, Transfusion 32 (1992), pp. 589-592.

D. Stainsby, H. Jones and D. Asher et al., Serious hazards of transfusion: A decade of hemovigilance in
the UK, Transfus Med Rev 20 (2006), pp. 237-282.

T.A. Peterman, K.J. Lui and D.N. Lawrence et al., Estimating the risks of transfusion-associated acquired
immune deficiency syndrome and human immunodeficiency virus infection, Transfusion 27 (1987), pp.
371-374.

L.B. Seef, F.B. Hollinger and H.J. Alter et al., Long-term mortality and morbidity of transfusion-
associated non-A, non-B, and type C hepatitis: A National Heart, Lung and Blood Institute Collaborative
Study, Hepatology 33 (2001), pp. 455-463.

Rosenberg SA, Seipp CA, White DE, Wesley R. Perioperative blood transfusions are associated with
increased rates of recurrence and decreased survival in patients with highgrade soft-tissue sarcomas of the
extremities. J Clin Oncol 3 (1985), pp. 698-709.

Birkmeyer JD, Goodnough LT, AuBuchon JP, Noordsij PG, Littenberg B. The cost-effectiveness of
preoperative autologous blood donation for total hip and knee replacement. Transfusion 1993;33:544-551



