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Introduction 
Novel dynamic locking screws (DLS) 
developed for LCP plating allow increased 
micromotion at the ciscortex site under the 
plate, compared to conventional locking head 
screws (LHS),  and are therefore beneficial for 
callus formation [Bottlang, 2009; Deobele, 
2010; Plecko, 2012]. It is hypothized that DLS 
is advantageous for improved screw purchase 
and holding strength under physiological 
loading. This might be beneficial in clinical 
situations of decreased bone quality 
(“osteoporosis”). The aim of the current study 
was to biomechanically investigate the holding 
strength of DLS versus LHS plated constructs 
in surrogate diaphyseal bone model under 
dynamic loading.  
 
Materials and Methods 
Sixteen generic bone osteoporotic specimens 
(Synbone AG, Switzerland) were instrumented 
with LCP (Synthes GmbH, Switzerland) and 
either two DLS or two LHS, respectively 
assigned into two groups and prepared for 
mechanical testing (Figure 1). The specimens 
underwent sinusoidal cyclic loading over 8500 
cycles with increasing amplitude, compression 
peak starting at 220 N increasing by 2 
mN/cycle, and constant tension peak of 200 N. 
Finally, pull-out tests were performed with 
each screw separately to measure the residual 
holding strength after cyclic loading. 
 
Results 
DLS showed higher pull-out residual holding 
strength (Figure 1) and lower axial migration 
(p=0.012) indicating lower bone-screw 
interface degradation than LHS, which is 
evident from photographs (Figure 2). Further, 
axial stiffness of DLS was lower than LHS. 
 
Discussion and Conclusion 
From biomechanical point of view, LCP with 
DLS is advantageous than LHS in terms of 
bone-screw holding strength and interface 
stability. Parameters of cyclic loading were 
tuned to cause controlled bone-screw interface 
degradation without screw cut-out. The 

fixation with DLS was more flexible and with 
lower axial stiffness than LHS, which is 
consistent with previous results [Deobele, 
2010]. Further biomechanical tests with real 
human bones are necessary for better 
understanding of principles that govern DLS 
constructs. 
 

Figure 1: Test setup with symmetric diaphyseal 
fracture model and pure axial loading [left].  Pull-
out residual holding strength of DLS (blue) and 
LHS (green) at near- and far-fracture sites [right]. 
 
 

 
Figure 2: Degradation of bone screw interface at 
near-fracture (a-DLS, b-LHS) and far-fracture (c-
DLS, d-LHS) sites. 
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