
The Testing
 of the Screw 

A headless, 
tapered screw 

made out 
of tough, 

lightweight 
metal may put 
a new twist on 

surgical implants 
used in pastern 

arthrodesis. 

By David Shield

or years, riders in western performance events such as reining, cutting and barrel 
racing have encountered a serious problem with their horses’ pastern joints. Thanks 
to all those quick starts and stops that are required in western-style events, older 

horses can develop a condition known as chronic osteoarthritis of the pastern joint. 
Much like arthritis in humans, the condition causing chronic inflammation in the 

pastern joint — the joint that connects the long and small pastern bones. Horses that 
suffer from chronic osteoarthritis of the pastern joint experience a great deal of pain, and 
in many cases, the condition can end a horse’s performance career. 

Specialists have developed a number of different treatments to help relieve the pain. 
One of the most successful is arthrodesis (joint fusion) that’s based on techniques used in 
human medicine. Veterinary surgeons generally use a combination of small screws and 
plates to fuse the horse’s pastern joint. 

However, the exact combination of surgical implants has been the subject of a 
considerable amount of debate in veterinary surgery circles. “Early on, there really 
wasn’t any objective biomechanical assessment of these implants available to equine 
practitioners,” explains Dr. David Wilson. 

The large animal surgical specialist at WCVM is a veteran researcher who has 
conducted a number of biomechanical studies on surgical implants with research teams 
in Canada and the U.S. “We got involved in testing these products because we wanted 
to shed some objective light on what we can expect mechanically from these different 
repairs.”  

Over the past several months, Wilson and his surgical resident, Dr. Ryan Wolker, 
have been evaluating the strength and effectiveness of one particular 
implant: a headless, tapered titanium screw. 

With the use of equine cadaver legs and biomechanical testing 
equipment at the University of Saskatchewan’s College of Engineering, the 
researchers have been examining whether these new screws are comparable 
to other screws with heads that are available to surgical specialists.

If they stand up to the strain, that could be a good thing for 
horse owners. Wolker says studies have shown that titanium causes less 
inflammation inside the body than traditional stainless steel screws. As 
well, he says headless, tapered screws have been shown to decrease tissue 
irritation. 

“Some reports in the 1980s and mid-1990s have suggested that with 
the two parallel screw technique (one of the recommended techniques for 
pastern arthrodesis), you get some irritation of the soft tissues around the 
joint and that can lead to excess bone deposition,” explains Wolker. 

“Our thought is that if we can bury the headless screws entirely 
within the bone so there’s nothing exposed, we might be able to avoid 
those problems. The headless screws might turn out to be a good 
alternative to the traditional ones.”

Wilson agrees. “Because the screw is buried below the surface of the 
bone, there may be less potential for the tendon to be interfered with as it 
passes over the screws. It’s one suggestion that often comes up when people talk 
about why some horses don’t do well after pastern arthrodesis surgery.”



However, because of the conical shape of the screws, the procedure for 
drilling the holes to insert them can be challenging. “The traditional screws 
are basically cylinders, so they have the same diameter from top to bottom. 
But these tapered screws are conical, so the hole you drill is conical. There’s a 
bit of a learning curve to perfect that procedure, and it’s something that will 
need to be worked out when these screws are used in live horses,” says Wolker. 

Wilson and Wolker have finished the trial portion of their study, and 
after conducting a preliminary analysis of their data, the bending strength 
and stiffness of the tapered screws are not statistically different from other 
screws.

While he’s satisfied with their study’s 
preliminary findings, Wilson admits that he’s 
become skeptical of any “stronger and better” 
claims after testing a range of surgical implant 
products. Instead, he points to the density of 
horses’ bones as a possible limiting factor when 
it comes to the stability of bone fusion surgeries 
— not the screws themselves. 

“Some of the screws have greater holding 
power: the screws are stiffer, they’re stronger and 
there should be a difference. Yet when we test our 
samples biomechanically, the screw type doesn’t 
appear to make a difference. The implant may 
be better constructed, but since everything relies 
on the strength of the horse’s bone, that’s the 
limiting consideration.”

As preliminary results of this study indicate, 
headless titanium screws appear to be similar 
to other screws in terms of bending strength 
and stiffness. But if this particular screw reduces 
inflammation and tissue irritation in clinical 
cases after pastern arthrodesis procedures, that 
would definitely attract more interest in the 
surgical implant, acknowledges Wilson.

Can the headless titanium screw deliver on 
those benefits? Answering that question will take more time — plus future 
studies involving live horses — to determine whether these screws have more 
to offer than a unique shape.  
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