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Key Points 

 Indications: Medial and bicompartmental  disease of the elbow 
 BANC Elbow Arthroplasty System: 
 Biomechanically Anatomic – allows for normal sagittal motion 
 Non-constrained – No mechanical linkage between any compartments within the elbow 

joint 
 Compartmental – can replace medial compartment only or both  

 
Medial compartment disease of the elbow resulting from fragmented medial coronoid is the 

most common cause of forelimb lameness in the dog. The resulting OA may be largely confined 
to the medial compartment of the elbow, or can affect the articular cartilage of both medial and 
lateral compartments. Current medical and surgical treatment of medial compartment disease of 
the elbow has shown to produce inconsistent or equivocal results.  

The BANC Elbow Arthroplasty System was designed to treat both medial compartment OA 
and bicompartmental OA in the canine elbow. The considerations in the design of the system 
were 1) Biomechanically Anatomic – It must allow the elbow to move in a normal sagittal hinge 
motion about a normal center of rotation along with normal pronation and supination throughout 
the gait.  2) Non-constrained – No mechanical linkage between any compartments within the 
elbow joint. 3) Compartmental – The ability to replace the medial compartment only or partial 
elbow arthroplasty (PEA) or also replace both medial and lateral compartments resulting in a 
total elbow arthroplasty (TEA). Other less critical considerations in the development of the 
system were: Modularity – Intraoperative ability to change size or go from a PEA to a TEA; 
Isometric – The same implants and instrumentation can be used in both right and left limbs.  
 A biomechanically anatomic arthroplasty must first establish the normal near sagittal 
ROM in the elbow joint. The BANC system uses a fixation board to rigidly anchor the humerus 
using pins, posts and clamps. A distal antebrachial sagittal pin is placed in the distal radius, just 
lateral to the extensor carpi radialis tendon. After the humerus is anchored to the board, the 
antebrachium is put into a full range of motion. The sagittal ROM arc is identified by placing 
posts into the fixation board at full flexion, mid-flexion and extension of the elbow joint. Pin 
clamps are placed on the posts at the level of where the sagittal distal radius pin intersects the 
post. Lines connecting the pin clamps will form a natural sagittal ROM arc for the elbow joint. 
The distal radius is anchored to the fixation board by connecting the distal radius sagittal pin to 
the extension post.  
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Figure 1: Sawbone photos of geometric design of the sagittal ROM arc  
 
Ongoing surgical steps to implantation of the prosthesis are based around the normal sagittal 
ROM plane and the normal center of rotation.  
  

  
 
 Figure 2: The designs of the Sagittal Saw Guide and Transverse drill guide are based 
around simple geometry and the normal sagittal ROM arc of the elbow. 
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A novel caudomedial surgical approach was developed to facilitate the implantation. A 
parasagittal osteotomy of the medial ridge of the olecranon is performed to elevate and retract 
the flexor carpi ulnaris protecting the ulnar nerve.  
 

                                                        

 
Figure 3: Caudomedial approach to the elbow joint and the sagittal osteotomy of the medial 
epicondyle is performed using the Sagittal Saw Guide. 
 
Following the sagittal osteotomy of the medial epicondyle, the center of rotation milling guide is 
placed using the Transverse Drill Guide. All further milling of bone for the PEA and TEA is 
performed using the Center of Rotation Milling Guide Pin.  

 
Figure 4: The medial compartment milling of bone to the measured depth of the PEA implants.  
 

After compressing the medial ulnar component into the milled bone bed with 2.4mm 
cortical bone screws, the medial humeral component is then compressed with a 4.5 transcortical 
screw into the bone bed of the humeral condyle using the hole produced by the center of rotation 
milling guide pin. The medial epicondyle is reduced and stabilized with a medially placed 10 
ALPS plate.  
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Figure 5: Medial humeral and ulnar components in place before and after epicondyle reduction. 
  
Important features of the implant design include: 1) A polyethylene bearing surface of the 
humeral component that not only rotates at the humeral-ulnar joint interface, but also internally 
around the polished metal barrel. 2) Internal female threads going into the head of the 
transcondylar screw. This allows for purchase of the medial epicondylar screw into the 
transcondylar screw of the humeral component. The bridge between the transcondylar screw and 
the plate allows the plate-screw-condyle construct to act as a rigid cantilever support for the 
humeral component. 3) With the addition of two modular components, the PEA can be converted 
to a TEA.  
 

 
Figure 6: Conversion of a PEA to a TEA 
 
 In vitro biomechanical comparison of load to failure testing of the BANC PEA system 
was recently performed at JD Wheat Veterinary Orthopedic Research Lab at the School of 
Veterinary Medicine, UC Davis. The study found no significant difference noted between paired 
controls vs. implanted limbs. The load (N) to failure was 93% when compared to paired normal 
control limbs, with failures ranging from 2.2 to 3.8X their body weights.1  
 The first clinical case of the Kyon BANC PEA was performed in May 2011 on a 1 ½ 
year old, spayed female, German Shepherd. She presented with a moderate to severe right 
forelimb lameness having a duration of 8 to 10 months. She had been treated with Previcox and 
Glycoflex for the past 8 months. A right medial PEA was performed with the Kyon BANC 
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Elbow Arthroplasty System. Intraoperative complications included cross threading of the 
epicondylar screw into the larger transcondylar screw. This complication also caused the large 
transcondylar screw to strip within the poor quality lateral condylar bone. Recovery was 
uneventful and she progressed to a nearly normal gait by 4 months post operatively. At 5 to 6 

months post op, she developed a slight decrease 
in her weight bearing. Radiographs at that time 
showed a loose medial epicondylar screw. When 
a revision procedure was performed to replace 
the screw, it was found that the screw had 
broken off at the humeral implant interface. She 
has been non painful, and the dog has not 
received NSAID’s in the past 2 years. Her gait is 
near normal (based on veterinary exam) but has 
a mild intermittent lameness if exercised. The 
owner recently reported that she runs after her 
owner’s motorcycle daily without reported 
problems.  

Recent modifications to the system 
include a larger transcondylar screw with a 
courser thread design and a redesigned medial 
epicondylar screw which is much larger and 
locks into the transcondylar screw head with a 
large solid bolt. The second clinical case will be 
scheduled for the summer of 2013.  

 
Figure 7: Revised implant compared to prototype 1 
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