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Overview 
Carbon fiber reinforced PEEK is gaining popularity for 
fracture fixation due to its high fatigue strength, favorable 
modulus of elasticity, and radiolucency.

This study sought to compare the mechanical stability 
of locking screws in locking proximal humerus plates 
composed of PEEK-OPTIMA™ Ultra-Reinforced polymer 
versus stainless steel, finding that the screws inserted 
into PEEK-OPTIMA Ultra-Reinforced plates tolerated an 
equivalent or superior load to failure.

Summary
This study compared proximal humerus 
locking plates manufactured from 
PEEK-OPTIMA Ultra-Reinforced polymer 
(CarboFix Orthopedics, Inc., ref. figure 1)
and stainless steel (DePuy Synthes, Inc.). 
Screws were inserted in both the proximal 
and diaphyseal portions of the plate, 
and the stiffness and load to failure were 
measured under cantilever bending.

The load to failure of the diaphyseal 
locking screws was significantly greater  
in the PEEK-OPTIMA Ultra-Reinforced 
plate. The load to failure of the proximal 
screws was comparable for both 
materials. Stiffness was comparable 
between materials in both the proximal 

and diaphyseal sections of the plate (ref. figures 2,3).

The study further assessed the implication of inserting, 
removing, and reinserting a screw at the same angle,  
and found no difference after the second insertion. 
Stiffness and load to failure were greater when inserting  
a screw on-axis versus a 10° off-axis deviation.

Key Findings
PEEK-OPTIMA Ultra-Reinforced locking plates provide 
comparable or superior locking screw fixation strength 
when compared to traditional stainless steel locking plates.

Locking strength is not significantly compromised by 
reinserting a screw.

Inserting a screw on-axis increased the mechanical stability 
versus insertion at 10° off-axis. This finding is in line with 

other systems, as reduction in strength of polyaxial locking 
screws inserted off-axis is also seen in metallic systems.2,3

Commentary 

This study demonstrates comparable, and in some cases 
superior performance of currently marketed carbon fiber 
reinforced PEEK plates compared to stainless steel  
plates when assessing screw stability. While this study  
is a laboratory study and cannot completely simulate  
the in vivo environment, there are clinical studies 
demonstrating favorable outcomes of carbon fiber 
reinforced PEEK proximal humerus plates including: 
improved functional scores, fewer complications,  
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Figure 1 - Proximal 
humerus plate 
made with 
PEEK-OPTIMA 
Ultra-Reinforced 
polymer

Courtesy of CarboFix 
Orthopedics, Inc.
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reduced surgical time, and improved lateral imaging 
compared to metallic plates.4-7 

Point of View 

Carbon fiber based PEEK locking trauma plates afford 
excellent mechanical stability and improved intraoperative 
visualization compared to traditional stainless steel locking 
plates. Their use in the treatment of proximal humerus 
fractures may decrease the incidence of postoperative 
complications relative to traditional treatment methods. 
Additional studies are necessary to inform their optimal 
use in vivo. 
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