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Background

• Standard
• Laterally based
• fixed angle construct
• multiple fixed and variable locking screw options
• Indirect reductions (direct articular)

• Problems1-3

• Malunion 
• Nonunion 
• Implant failure
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The Objective

Investigate the biomechanical properties of a lateral locked 
plate alone or in combination with a supplemental medial plate 
or Intramedullary Nail (IMN) for distal femur fractures.



The Hypothesis

1. Augmenting the lateral locked plate with additional fixation 
will provide a significant biomechanical advantage 

2. The addition of the IMN to the lateral locked plate will result 
in the most significant increase in stiffness, survivability, and 
cycles to failure compared with the other constructs tested 
in this study.
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Methods

OTA/AO 33-C Fracture osteotomy
model
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Group 1
Lateral locked plate alone
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Group 2
Lateral locked plate 

+
Medial distal tibia 
3.5mm non-locking plate



Methods

Group 3
Lateral locked plate 

+
3.5mm non-locking
reconstruction plate
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Group 4
Lateral locked plate 

+
Retrograde IMN
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Methods

• Specimens ran through mechanical actuator to simulate heel strike 
of gait

• Baseline Stiffness: Specimen Loaded to 150 N -> followed by 10 
cycles of loading at 0.5 mm/s from 150 to 750 N.

• Cyclical Loading: body weight (body weight [BW] = 80 kg or 176 
lbs) at 2 Hz to a maximum applied load of 440 lbs (1961 N)

• Cycles:
• (1) 10–10,000 cycles from 0.5 to 1.5 · BW
• (2) 10,001–20,000 cycles from 0.5 to 1.75 · BW 
• (3) 20,001–30,000 cycles from 0.5 to 2.0 · BW
• (4) 30,001–40,000 cycles from 0.5 to 2.25 · BW
• (5) 40,001–50,000 cycles from 0.5 to 2.5 · BW



Methods

Insert video



Results

Baseline Stiffness:
Group 1 (Lateral plate alone): 213 N/m

Group 2 (+ Medial distal tibia plate): 258 N/m

Group 3 (+ Medial reconstruction plate): 364 N/m

Group 4 (+ Intramedullay Nail): 366 N/m 

21%

70%

71%
P < 0.001



Results

Cycles to Failure
Group 1 (Lateral plate alone): 27,000

Group 2 (+ Medial distal tibia plate): 11,000  

Group 3 (+ Medial reconstruction plate): 45,000 

Group 4 (+ Intramedullary nail): 50,000
P < 0.99

P < 0.001



Results

Survivability:
Group 1 (Lateral plate alone): 0%

Group 2 (+ Medial distal tibia plate): 0%

Group 3 (+ Medial reconstruction plate): 71% 

Group 4 (+ Intramedullay nail): 100%
P < 0.99
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Discussion

Does dual plating work?

Sanders et al, JOT 2000
“Dual plating showed no varus collapse with 100% union at 6 months.” 

Jarwezi et al, Int Orthop 2002
“Double plating showed 72% union with improved access to femur”

Kahlil et al, J Orthop Traumatol 2012
“All cases had achieved union without malunion, deep infection, or hardware failure”

Matthana et al, Eur J Orthop Surg Traumatol. 2017
“Several advantages such as precise exposure, easy manipulation, anatomical reduction and 
stable fixation”
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3 hours after 
discharge
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Conclusion

Supplementation of a lateral locked plate with a medial plate or 
an IMN is biomechanically superior to lateral locked plating 
alone in regard to stiffness, survivability, and cycles to failure.

A low-profile pre-contoured distal tibial plate did not add 
significantly to the construct stiffness in this study 

Although not all distal femur fractures may need supplemental 
fixation, this study delineates increasing stiffness with varying 
implant constructs.
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