
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.
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Purpose: Flexible intramedullary nails are commonly used for definitive operative treatment 
of tibial shaft fractures in skeletally immature patients. The use of rigid intramedullary nails 
has been limited in children due to potential physeal arrest with subsequent deformity 
and/or limb-length discrepancy. This study seeks to compare the outcomes of rigid versus 
flexible intramedullary nailing (IMN) of tibial shaft fractures in adolescent patients with 
open physes.

Methods: Chart review included skeletally immature patients between ages 10 and 16 years 
presenting to a Level I pediatric trauma center between January 2009 to January 2019 with 
a tibial shaft fracture treated with an intramedullary device. Electronic medical records and 
radiographic imaging were reviewed. Student t and χ2 tests were performed.

Results: 55 patients were included, 28 patients underwent rigid IMN and 27 underwent 
flexible IMN. The average age in the rigid IMN group was 14.7 years versus 12.6 years in the 
flexible nail group (P<0.001). Patients treated with rigid IMN had a significantly decreased 
time to weightbearing, less time immobilized in a cast, and were less likely to undergo 
hardware removal. Rigid IMN treatment was associated with a significant radiographic dif-
ference in posterior slope. The mean decrease in posterior slope demonstrated by the rigid 
IMN group was 1.9° ± 3.1°. Six patients exhibited proximal tibial physeal arrest in the rigid 
IMN group while no patients in the flexible nail group displayed this finding (P = 0.001). 

Conclusion:  There was no 
significant difference in time 
to union or complications 
between the flexible and 
rigid IMN groups, although 
patients treated with rigid 
IMN benefited from decreased 
time to weightbearing, 
less time immobilized in 
a cast, and avoided future 
hardware removal. There 
was statistically significant 
increased incidence of physeal 
arrest in the rigid IMN group 
with a decrease in posterior 
slope.


