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Costs and Complications of Single-Stage Fixation Versus 2-Stage Treatment of Select 
Bicondylar Tibial Plateau Fractures
Walter W. Virkus, MD; Jesse Caballero, BS; Laurence B. Kempton, MD; 
Matthew Cavallero, MD; Rich Rosales, BS; Todd O. McKinley, MD; Greg E. Gaski, MD 
Indiana University School of Medicine, Indiana, USA

Purpose: Many surgeons advocate a 2-stage approach with initial external fixation and 
delayed fixation for bicondylar tibial plateau (BTP) fractures. Recent evidence has shown 
that selected BTP fractures can be treated with early definitive fixation with a low rate of 
complications. This investigation examines the difference in cost and complications among 
BTP fractures treated with single-stage definitive fixation versus 2-stage treatment.

Methods: We performed a retrospective review of all BTP fractures (OTA 41-C) treated at a 
Level I trauma center from 2013-2015. Inclusion criteria were age ≥17 years and follow-up 
to healed fracture (minimum 6 months). Charts and radiographs were reviewed. Func-
tional outcomes were assessed with the PROMIS (Patient-Reported Outcomes Measure-
ment Information System) score. Direct implant-related costs and hospital charges were 
obtained via hospital data. Outcomes and costs were compared between patients with 
1-stage and 2-stage fixation.

Results: There were 28 patients in the 1-stage group and 24 patients in the 2-stage group 
after exclusions. Mean follow-up was 21.8 months. Mean implant cost in the 2-stage group 
was $10,768 greater than the 1-stage group. Median inpatient charges in the 2-stage group 
exceeded the 1-stage group by over $68,000. There was no difference between groups with 
respect to complications or functional outcomes.

Conclusion: This 
study demon-
strated that single-
stage definitive 
treatment of BTP 
fractures dramati-
cally decreases 
costs without an 
increase in com-
plications in se-
lected patients.


