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Historical background 

Total elbow replacement (TER) with the Iowa State Prosthesis (IS-TER) was first 
reported in clinical canine cases by Conzemius and colleagues.1 The author performed 16 IS-
TERs and this provided information on the challenges and common complications 
(subluxation and ulnar fracture) with TER. 
 
Initial development of Sirius TER 

A series of ‘think-tank” sessions combining experience of canine TER and design of 
human joint prostheses, resulted in a new prototype TER. Analyses of CT scans (previous 
TER patients) provided morphometrics to guide computer-aided design of the new 
components. Model and cadaveric surgery trials provided an iterative refinement of design. 
Ex vivo kinematic studies were performed on mounted thoracic limbs using a 3-D motion 
capture system (Qualisys, Sweden) to assess range of elbow flexion-extension as well as 
pronation-supination. At the time of writing, a phase I clinical trial is underway. Outcomes 
measures include force platform analysis (Kistler, Switzerland) and the owner-based clinical 
metrology instrument, LOAD. 2,3 

Key aspects of the resulting system include: instrumentation to accurately identify 
elbow flexion-extension axis (locates on axis of humeral shaft and articular surface of 
trochlea); gap between humeral forks for passage of radio-ulnar implant, to optimise ROM; 
conservative bone cuts to maintain stress field on distal humerus and enhance long-term 
fixation (by minimising stress shielding); all cuts are instrumented (no free-hand cutting) and 
reference from one flexion-extension axis marker; radio-ulnar cutter relies upon widely 
available TPLO reciprocating saw; radio-ulnar bearing is snap-fitted to stemless, screw-fixed 
titanium plate with HA coating providing an internal plate fixation to the semilunar notch of 
the ulna to guard against fracture;  a small radial difference between TER articular surfaces to 
enable some joint laxity; universal (non-handed) implants existing in small, medium and 
large to cover wide range of patient size. Ex vivo studies indicate that Sirius implant 
components can be articulated through a ROM of approximately 90 degrees. 
  

 
Figure 1: The Sirius implants. 
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Figure 2: The humeral cutting block in placed over the humeral reamer to align to the 
humeral axis. A transcondylar guide pin is then drilled orthogonal to the reamer. This guide 
pin defines the centre of rotation of Sirius and is used to guide the radioulnar cut. 
  

 
Figure 3: The radioulnar cut is performed by a ‘TPLO’ saw centred over the transcondylar 
guide pin. 
  

 
Figure 4: Following the radioulnar cut, the humeral cutting block is replaced and the humeral 
cuts are made with an oscillating saw through the guide slots.  
 

The surgical approach is caudolateral, including a lateral epicondylar osteotomy. 
Following all cuts, the humeral component is cemented in place and impacted over the 
remaining condylar bone block. The HA-coated titanium radioulnar tray is fixed in position 
with four titanium screws and a radioulnar screw is also placed from cranial-caudal to further 
restrict radioulnar movement. The ultra high molecular weight polyethylene bearing is then 
press-fitted. A distal ulnar ostectomy and ulnoradial screws are performed. A synostosis 
between radius and ulna is encouraged with demineralised bone matrix (Veterinary Tissue 
Bank, UK) placed between the radius and ulna proximally and distally.  
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Figure 5: This radiograph is an immediate post-operative view of the first clinical case. 
 
 
Initial clinical experience 

To date, 21 Sirius TERs have been performed at 5 UK referral centers 
(www.osteogen.co.uk). Initial clinical experience is encouraging. Major complications have 
been encountered in 5 cases and these all involved some degree of lateral instability 
associated with the surgical approach. All were revised surgically and clinical progress is 
ongoing. At the time of writing the author, along with co-investigators, is attempting to 
collate 6 month clinical outcomes using the LOAD clinical metrology instrument. 
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