
The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical 
device he or she wishes to use in clinical practice.

149

Fri., 9/27/19	 AM19: Pelvis, Acetabulum, and Polytrauma, PAPER #88
 
Outcomes of Single-Stage versus 2-Stage Bilateral Intramedullary Nail Fixation in 
Patients with Bilateral Femur Fractures
Ilexa Rae Flagstad, BS; Lauren MacCormick Tatman, MD; Melissa White, BA; Austin Heare, MD; 
Harsh Rajesh Parikh; Jerald Westberg, BA; Tegan Schmidt, BA, BS; Natasha Simske, BS; 
Alexander Siy, BS; Reuben C. Lufrano, MD; Andres F. Rodriguez-Buitrago, MD; 
Joseph T. Labrum IV, MD; Nichole Shaw, MD; Jason Nadeau, MS; Erik A. Lund, MD; 
Patrick Taylor Davis, BS; Daniel Connelly, BS; Jared Atchison, BS; Cyril Mauffrey, MD, MRCS; 
David J. Hak, MD; Jesse Hahn, MD; Paul S. Whiting, MD; Hassan Riaz Mir, MD, MBA, FACS; 
Andrew H. Schmidt, MD; Emily Wagstrom, MD; William T. Obremskey, MD, MPH; 
Robert V. O’Toole, MD; Heather A. Vallier, MD; Brian Cunningham, MD
University of Minnesota & HealthPartners, St. Paul, MN, United States

Purpose: This study aims to evaluate complications in patients with bilateral femur fractures 
treated with intramedullary nailing (IMN) during either 1 single or 2 separate anesthetic 
events.

Methods: A multicenter retrospective review of patients with bilateral femur fractures from 
1998-2018 was performed at 9 Level-I trauma centers. Patients treated during 1 anesthetic 
event were classified as the single- stage group and those treated during 2 separate anesthetic 
events were classified as the 2-stage group. Data collection included patient demographics, 
injury characteristics, and patient outcomes. Analysis consisted of comparative tests and 
logistic risk regression.

Results: A total of 227 patients were included, with 170 in single-stage with a mean of 55.0 
hours ± 145.5 (32.7, 77.4) to definitive fixation and 57 in 2-stage with a mean of 165.5 hours ± 
221.0 (106.9, 224.2) to definitive fixation. The 2-stage group had a mean of 74.6 hours ± 61.8 
(66.4, 82.8) between procedures. Age and gender were similar between groups (P = 0.15, 0.21, 
respectively). Mean ISS was 25.2 and 24.3 in the single- and 2- stage groups, respectively 
(P = 0.65); head, chest, and abdominal injuries were comparable between groups (P = 0.73, 
0.22, 0.67, respectively). Patients in the 2-stage group had a longer hospital length of stay 
(LOS, 28.8 vs17.0 days; P = 0.01) and ICU LOS (11.9 days vs 7.6 days; P < 0.01). The 2-stage 
group had higher rates of the following complications: acute respiratory distress syndrome 
(ARDS) (14.0% vs 6.5%; P = 0.05), rhabdomyolysis (12.3% vs 0%; P <0.01), inpatient dialysis 
(8.8% vs 1.2%; P <0.01), and stroke (8.8% vs 2.4%; P = 0.05). Pulmonary embolism and fat 
embolism were comparable between the 2 groups (P = 0.38, P = 0.32, respectively). In-
hospital mortality was higher in the single-stage group (3.5% vs 1.8%), but not statistically 
significant (P = 0.68). Early definitive fixation group was at a 72% reduced risk for ARDS 
when adjusting for age, gender, ISS, GCS (Glasgow Coma Scale), admission lactate, head 
and chest injury, and institution.

Conclusion: Our study did not demonstrate a difference in pulmonary emboli and fat 
emboli between the 2 treatment strategies, but that there is increased incidence of ARDS, 
rhabdomyolysis, stroke, and need for inpatient dialysis in the 2-stage group. This is the 
largest, multicenter study to date evaluating outcomes between single- and 2- stage IMN 
fixation for bilateral femur fractures.
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