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Hemodynamic Analysis in Patients Who Underwent Lumbar Spine
Fusion Surgery without Blood Transfusion

Min-Woo Kim, M.D., Kyu Yeol Lee, M.D.”, Dong Ryul Kim, M.D,,
Young Hoon Jung, M.D., and Chul Soon Im, M.D.

Department of Orthopedic Surgery, Dong-A University College of Medicine, Busan, Korea

Purpose: Lumbar fusion surgery was performed on transfusion-free patients and hemodynamic changes were analyzed.

Materials and Methods: A total of 36 transfusion-free patients who had undergone lumbar fusion surgery using recombinant human
erythropoietin (rHUEPQ) before surgery from April 2007 to March 2014 were included in the study. Hemoglobin and hematocrit levels were
measured before surgery, immediately after surgery, 12 hours after surgery, on day 1, day 2, day 3, and day 7. Changes in levels were
investigated and the factors affecting the changes in hemoglobin levels were analyzed.

Results: Changes in hemoglobin and hematocrit were -18.11% before surgery and -22.92% on day 7, respectively, and they tended to
recover from day 2 after surgery. Depending on the patient’s age, gender, body mass index, blood loss, and surgery method (presence of
lumbar interbody fusion), the changes in hemoglobin level did not show statistically significant differences; however, significant differences
were observed in the surgical time and extent of the operation.

Conclusion: Transfusion alternatives during lumbar spinal fusion are deemed safe methods, leading to good, postoperative hemodynamic
outcomes. However, the surgical time and extent of the operation must be determined before surgery.

Key words: blood transfusion, spinal fusion, erythropoietin, blood substitutes
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Table 1. Alternative Bloodless Protocol for Preoperation and Postoperation
Indication Hb (g/dl) Management
Acute or chronic 7-10 EPO 4,000 units subcutaneous injection 3 times for 1 week.
Oral Ferrumpola® 2 T/day or intravenous Venoferrum® 1 ample mix with NS 50 ml.
Anemia due to bleeding 5-7 EPO 8,000 units subcutaneous injection 3 times for 1 week.
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Hb, hemoglobin; EPO, erythropoietin; T, tablet; NS, normal saline.
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Table 2. Hemodynamic Changes according to Follow-Up Period from Preop. to Postop. 7 Days

Preo Immediate Postop. Postop. Postop. Postop. Postop. Chande rate
p- postop. 12 hours 1 day 2 days 3 days 7 days g
Hemoglobin (g/dl) 12.84+1.32 10.34+1.48  9.37+1.60 9.05+1.28  8.58+1.34 8.98+1.59  10.40+1.67 -18.11
Hematocrit (%) 37.69+3.53 30.01+3.45 27.44+3.08 26.37+3.65 25.03+£3.33 25.59+3.19 28.82+3.27 -22.92
Values are presented as mean=+standard deviation or percent only. Preop., preoperative; Postop., postoperative.
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Figure 1. (A) Changes of hemoglobin level following postop. period. (B) Changes of hematocrit level following postop. period. Preop., preoperative;

postop., postoperative.
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