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Intervention 

 Plate Studies 
N=558 

# Surgical 
Interventions Percentage 

 IM Device 
N=342 

# Surgical 
Interventions Percentage 

Infections  16 2.9%  6 1.8% 
Hardware Failures  14 2.5%  8 2.3% 
Non Union/malunion  24 4.3%  10 2.9% 
Refractures  3 0.5%  3 0.9% 
Irritation/Prominence/other  47 8.4%  3 0.9% 
Total Surgical Intervention 104 18.6% 30 8.8% 
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Introduction: In 2007, the Canadian Orthopaedic Trauma Society published a landmark article 
demonstrating that plate fixation for displaced midshaft clavicle fractures resulted in improved functional 
outcomes and a lower rate of malunion and nonunion when compared to non-operative treatment at one 
year follow-up. However, nine of the 62 (14.5%) implants required additional surgical intervention due to 
complications. Recently a meta-analysis of complications that occurred following plate repair for clavicle 
fractures was conducted in which complications were broken out into various groups. Their analysis 
showed that 104 of the 558 (18.6%) plates required surgical intervention due to complications (the paper 
Cho et al was removed as device removals were not reported). Recently, a new novel flexible to rigid 
intramedullary implant (IM device) was introduced to the market. It was thought that this device would 
reduce complications in totally displaced midshaft clavicle fractures compared to plates. The aim of this 
research was to compare complications resulting in additional surgical intervention from this new device to 
those reported by Wijdicks et al for plates. 

Results: Of the 342 IM implanted devices only 30 (8.8%) required surgical intervention due 
to complications, whereas 104 of the 558 (18.6%) plates required surgical intervention due 
to complications. The difference between the two groups was statistically significantly 
different (p<0.001). The types of complications for both plates and the IM device are 
shown in table 1. 
Conclusions: This research showed that the novel minimally invasive intramedullary device 
for mid-shaft clavicle fractures resulted in significantly fewer secondary surgical 
interventions to address complications when compared to plating. Based on these 
outcomes, the minimally invasive IM device offers a decreased risk of surgical 
interventions due to complications for displaced mid-shaft clavicle fractures. 

 
 
 

Materials and Methods: The new IM device is implanted via a fluoroscopically 
guided minimally invasive surgical procedure and can be removed within 1 year of 
surgery. To remove the device for any reason  the surgeon must contact the 
company to obtain proprietary instrumentation. Due to the unique nature of this 
requirement the company is able to solicit the reason for removal from the 
surgeon thus tracking and monitoring both routine removals and complications 
and has done so since launch of the product. 
There were 342 devices implanted with an average removal tracking time of 13.2 
months, with the minimum surveillance time at 6 months post implantation for 
the IM device. The analysis by Wijdicks et al reported an average follow-up of 12.3 
months with the shortest study reporting on complications at 3 months follow-up. 
Significance was determined by a one-tailed z-ratio between two Independent 
proportions. 

Table 1 Complications Requiring Surgical Intervention 
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