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The availability of commercially-produced joint replacements in veterinary surgery is 
rapidly expanding.  Joint replacements are currently available for the hip, elbow and stifle.  The 
purpose of this presentation is to discuss joint replacements that are currently available for 
human prostheses, but not yet available as veterinary prostheses.   
 
Disc Arthroplasty 

While the development of lumbar total disc arthroplasty prostheses preceded the 
development of cervical disc prostheses, cervical prostheses likely have greater clinical 
applicability for the veterinary surgeon.  The advantage of disc arthroplasty compared to fusion 
is the preservation of motion.  The goal of motion preservation is the prevention of adjacent site 
disc degeneration that results from the transfer of stresses to sites cranial and caudal to the fused 
vertebrae.  In veterinary patients, this is most commonly described with disc-associated 
wobbler’s syndrome. 

In vitro testing of disc prostheses evaluates range of motion at the implanted site as well 
as the effect of implantation on the range of motion at the disc space and articular facets and 
intradiscal pressures at adjacent sites.  Excessive stability/rigidity at the implanted site results in 
greater load transfer to adjacent sites.  Excessive laxity at the implanted site results in 
ligamentous and synovial hypertrophy and subsequent neurologic impingement. Numerous 
prostheses are available for human surgery and, in general, there has been an evolution toward 
lesser constraint.  Most current prostheses allow physiologic flexion, extension, rotation, bending 
and translation for six degrees of freedom in range of motion. 

A veterinary cervical disc prosthesis has been developed by Adamo et al and has had 
limited clinical used to date. 
 
Shoulder Arthroplasty 

In human patients, indications for implantation of total shoulder arthroplasty (TSA), 
hemiarthroplasty and reverse arthroplasty include shoulder disability secondary to: rotator cuff 
arthropathy, primary osteoarthritis, traumatic osteoarthritis, rheumatoid arthritis and tumor 
resection.  Similar, albeit not identical, indications likely exist for veterinary patients.  As with 
disc arthroplasty discussed above, prostheses have evolved from maximally constrained, hinge-
type joints to minimally constrained prostheses that allow translation.  Greater constraint 
generally resulted in implant failure secondary to high interfacial stresses, particularly at the 
glenoid-prosthesis interface. 

Virtually all TSA prostheses consist of a metallic humeral head that articulates with a 
polyethylene glenoid surface.  Hemiarthroplasty of the shoulder typically involves reaming of 
the glenoid cavity for articulation with a humeral component; however, if the glenoid is normal, 
the natural glenoid can be used.  A reverse arthroplasty is generally reserved for cases with 
severe rotator cuff deficiency.  Well-described canine models have been used in research settings 
for both TSA and hemiarthroplasty. 
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Wrist Arthroplasty 
Extrapolation of the human experience with total wrist arthroplasty (TWA) to veterinary 

application poses a substantial challenge.  Once contraindication for TWA in people is the need 
for load-bearing (e.g. people who utilize a walker or a cane).  Certainly, this is a major limitation 
for veterinary use.  Furthermore, TWA in people requires intact triangular fibrocartilage, the 
human equivalent of the palmar fibrocartilage that is typically damaged with hyperextension 
injuries of the carpus.  It should be noted that many hand surgeons are still of the opinion that 
arthrodesis yields a better functional outcome than TWA and this opinion often bears out in 
patient outcomes assessment surveys.  
 
Ankle Arthroplasty 

Progress with ankle arthroplasty has recently been quite interesting.  This includes the 
proliferation of three-component systems that have a mobile-bearing polyethylene surface that is 
not fixed to the tibial or talar components.  Three-component systems are also used in human 
stifle joint replacement.  Three-component ankle systems only achieved FDA approval in the 
U.S. in the last few years.  Successful ankle arthroplasty requires intact collateral ligaments. 
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