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Introduction: 
Aprotinin (AP) is a serine protease inhibitor that inhibits fibrinolysis, resulting in reduced perioperative 
blood loss and transfusion requirements.  The use of aprotinin is vast in adult open-heart surgery 
patients1 and re-operative open-heart surgery in children2.  More recently, the use of aprotinin has 
expanded to other major blood loss cases, including posterior spinal fusion, lung and orthotopic liver 
transplantation, and total hip arthroplasty.   Craniofacial procedures in children have the potential for 
massive blood loss and the use of aprotinin has previously been reported3. The aim of this study is to 
determine whether the intraoperative use of aprotinin will reduce peri-operative blood loss, thereby 
reducing the exposure to blood products.  We have also evaluated fluid requirements, length of post-
operative ventilation, ICU stay, economic impact and time to discharge. Aprotinin is not approved by 
FDA for craniofacial procedures. 
 
Methods: 
After IRB approval and informed consent, 26 patients were randomly assigned to receive either 
aprotinin or a placebo (normal saline).  After routine induction and line placement, a test dose of 
aprotinin 1ml (1.4mg) was given, followed by a bolus of 171.5ml/m2 over 20 minutes.  This regimen 
was followed by an infusion of 40 ml/m2/h.  Anesthesia was maintained with isoflurane, nitrous oxide 
and fentanyl infusion (1-2mg/kg/hr).  Arterial blood gases and hematocrit were analyzed every hour 
during the surgery.  Patients were transfused using existing clinical criteria and coagulation parameters· 
All the patients were extubated in the OR at the end of surgery and transferred to ICU. 
All patients were admitted to the intensive care. Inclusion criteria were children from one month to three 
years of age, undergoing major reconstructive craniofacial surgery. Exclusion criteria were trauma 
requiring craniofacial reconstruction, patients with significant systemic disease, renal impairment or 
bleeding disorders, known allergy to aprotinin or exposure to aprotinin within the previous six months. 
  
Results: 
Variable Aprotinin Placebo P 

value 
Number 13 13  
Age (Months) 10.2  10.6 0.87 
Weight (kg) 9.7  8.9  0.514 
BSA (m2) 0.46 0.41 0.319 
Operative time (minutes) 434.3  311.2  0.219 
Crystalloids (cc) 761  701  0.689 
Colloids (cc) 108  115  0.893 
Total Colloids (cc/kg) 66.1 116.3 0.056 
PRBCs* (cc) 380  547  0.004 
PRBCs (cc/kg)* 39 61 0.49 
FFP (cc) 104  220  0.129 
Urine (cc/kg)* (cc) 31.9 18.3  0.012 
Final hematocrit 40.2 38.4 0.351 



*Asterisk=statistical significance 
 
Discussion: 
Aprotinin significantly decreased the amount of PRBCs transfused in calvarial reshaping operations. 
Urine output in the aprotinin group is also significantly higher in amount as compared to placebo group, 
despite statistically insignificant crystalloid, colloid and FFP transfusion and significantly less blood 
transfusion. This may be explained by better hemodynamics. Although there was a trend towards less 
total colloid transfusion (FFP, PRBC, Platelets and Albumin), this did not reach statistical significance 
(0.058). The lowest intraoperative hematocrit was not significant, contrary to the other trial3.  The 
decreased blood transfusion requirements may have the potential of decreased risk of transfusion related 
infections and reactions along with the probably more cost effective practice by decreasing the amount 
of blood transfusion.  These aspects are yet to be studied.  This study confirms that use of aprotinin is of 
significant clinical benefit in craniofacial surgery. 
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