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Osteoarthritis of the pastern joint is a common condition affecting the fore and hindlimbs 
of all breeds of horses, particularly those that make hard stops and tight turns at speed such as in 
Western performance events and show jumping.  It is usually considered the result of a traumatic 
injury and/or repetitive use.1  When the disease is bilateral, it may be associated with 
predisposing conformation such as short, upright pasterns.  Occasionally, osteoarthritis of the 
pastern joint can be secondary to osteochondrosis or subchondral cyst-like lesions in the pastern 
joint.2   

Lameness is variable, ranging from mild lameness, observable only in specific 
circumstances or gaits, to severe, non-weight bearing lameness.  Usually, the severity of 
radiographic findings coincides with the severity of lameness and horses with severe joint space 
collapse and subchondral bone lysis are the most lame.  Although pastern osteoarthritis is a 
chronic condition, many horses will be presented with severe lameness and significantly 
advanced disease with no history of lameness or reduced performance.  In these instances, it 
seems that horses are able to perform with pastern osteoarthritis until there is collapse of the 
joint, at which point lameness becomes severe and non-responsive to rest and/or anti-
inflammatories.  Regardless of severity, there is often pain on joint flexion and lameness is 
exacerbated on a hard surface and with the affected limb to the inside of the circle. 

Radiographically, pastern osteoarthritis is characterized by osteophytes, periarticular new 
bone, enthesiophytes, joint space collapse and subchondral bone lysis.  The development of 
periarticular new bone is variable in its location and severity and will correspond with externally 
visible and palpable thickening of the pastern region.  Malalignment of the pastern joint in a 
medial to lateral plane or in a dorsal to palmar(plantar) plane may be apparent when there is 
assymetrical joint space collapse.  Perineural anesthesia of the palmar(plantar) digital nerves just 
proximal to the collateral cartilages does not improve the lameness.  A basisesamoid block will 
significantly improve the lameness. 

The pastern joint is a low range of motion joint exhibiting ~30 degrees range of motion in 
the normal horse (in contrast to the fetlock that ranges from 120 degrees of extension to 120 
degrees of flexion).1  Subsequently, athletic function can be achieved after pastern arthrodesis 
with 81% (forelimb) to 95% (hindlimb) of horses successfully returning to their intended use.3   
 
SURGICAL MANAGEMENT 

There are two main principles that must be achieved in a successful joint arthrodesis: 1) 
removal of remaining articular cartilage within the joint and 2) maintenance of rigid stability of 
the joint.  Successful implementation of each of these principles allows the horse to remodel the 
bone of distal P1 and proximal P2 so that intact cortical bone bridges the proximal phalangeal 
articulation.  Several methods have been reported to achieve arthrodesis of the pastern joint in 
the treatment of osteoarthritis, and each addresses these two principles in different ways.   
 
Removal of articular cartilage 
 Open joint approaches for removal of the articular cartilage by curettage with or without 
subchondral forage is the most widely used and reported technique.3‐7  Less invasive approaches 
have been reported to address the remaining articular cartilage from the proximal interphalangeal 
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joint without an open joint surgical approach, including lasing of synovial fluid via intra-articular 
needles,8 transarticular drilling9 and intra-articular alcohol injection.10  Each of these techniques 
are similar to those utilized in the distal intertarsal and tarsometatarsal joints for facilitated 
ankylosis of the distal hock joints,11‐13 where open joint approaches for cartilage removal are not 
feasible. In each less invasive approach, remaining articular cartilage is not removed entirely, if 
at all.  For synovial lasing and alcohol injection, articular cartilage is destroyed or damaged via 
chondrocyte death without cartilage matrix removal and the cartilage must degrade over time.  
For transarticular drilling, small areas of articular cartilage and subchondral bone are removed 
(35-50%)14; however, the articular cartilage in the majority of the joint is not removed and must 
be destroyed over time by the debris of transarticular drilling and the arthrodesis technique itself.    

A small number of clinical cases have been reported for less invasive synovial lasing (6 
horses, 7 limbs)8 and transarticular drilling (11 horses, 12 limbs; 4 horses, 5 limbs)9,15 with 
apparent success, although implant breakage9 or protracted joint fusion occasionally occurred.8,9  
In the case series, the authors suggested that joints should have moderate to severe osteoarthritis 
for less invasive approaches to be successful. Presumably, this is in part due to the reduced 
thickness and health of severely affected articular cartilage and/or increased stability of the 
periarticular tissues seen in human rheumatoid ankles after percutaneous arthrodesis.16  
Injection of 70% ethyl alcohol alone and in combination with transarticular screws has been used 
to induce articular cartilage destruction for pastern arthrodesis in research horses without pre-
existing osteoarthritis, but was not successful.10  There are anecdotal reports of successful pastern 
ankylosis with repeated alcohol injection alone, however, peer reviewed reports and radiographic 
follow-up are not available.  Injection of monosodium iodoacetate is yet another closed  joint 
method of cartilage destruction through induction of chondrocyte death in the lower hock 
joints.17,18  This method has not been utilized in the pastern joint in clinical cases due to the risk 
of injection site necrosis, septic arthritis and necrotic tendonitis demonstrated in a group of 
research horses.19   
 
Maintenance of rigid stability 
 The maintenance of rigid stability and compression of the pastern joint, similar to fracture 
repair, is required for successful pastern arthrodesis.  Many techniques and variations on each 
technique have been studied biomechanically ex vivo and confirm that some fixations provide 
more stability than others (Table 1).   
Ref Construct 1 Construct 2 Testing Outcomes Conclusion 
21 Three 4.5 mm 

cortex TA lag 
Two 5.5 mm 
cortex TA lag 

3-point 
bending dorsal 
to palmar 

Max bending 
moment & 
stiffness 

No difference 

20 Two 7-hole 3.5 
mm broad DCP 

Two 5-hole 4.5 
mm narrow 
DCP 

3-point 
bending dorsal 
to palmar 

Max bending 
moment, 
stiffness, yield 
point 

No difference 

22 Two 5.5 mm 
cortex TA lag 

Three 5.5 mm 
cortex TA lag 

3-point 
bending dorsal 
to palmar 

Max bending 
moment & 
stiffness 

No difference 

23 Equine spoon 
plate (ESP) 

3-hole 4.5 mm 
narrow DCP + 2 
5.5 mm cortex 

Single cycle to 
failure axial 
compression 

Yield load, 
yield 
stiffness,& 

ESP superior 
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TA lag failure load 
24 Two Acutrak-

Plus 
Two 5.5 mm 
cortex TA lag 

3-point 
bending dorsal 
to palmar 

Max bending 
moment & 
stiffness 

No difference 

25 

 
Two 5.5 mm 
cortex TA lag 

Three 5.5 mm 
cortex TA lag 

3-point 
bending dorsal 
to palmar 

Number of 
cycles to failure 

No difference 

26 3-hole narrow 
DCP + two 5.5 
mm TA lag 

Three 5.5 mm 
cortex TA lag 

Single cycle to 
failure axial & 
torsional; 
Cyclic fatigue 
axial 
compression  

Yield load & 
stiffness, and 
failure load 

DCP + TA 
superior in 
static overload 
and cyclic 
failure 

14 Open approach 
3-hole narrow 
DCP + two 5.5 
mm TA lag 

Minimal 
approach 3-hole 
narrow DCP + 
two 5.5 mm TA 
lag 

3- point dorsal 
to palmar; 3 
point lateral to 
medial single 
cycle to failure 

Max load, yield 
load and 
stiffness 

Collateral l. 
sparing faster 
& stronger in 
medial to 
lateral bending 

27 LCP + two 5.5 
mm cortex TA 
lag 

3-hole narrow 
4.5 DCP + 5.5 
mm cortex TA 
lag 

Cyclic fatigue 
axial; single 
cycle to failure 
torsional 

Yield load & 
stiffness, failure 
load 

Axial cycles to 
failure not 
different.  DCP 
superior all 
other tests. 

28 Two Acutrak 
Plus  

Two 5.5 mm 
cortex TA lag 

Cyclic fatigue 
axial 
compression 

Cycles to 
failure 

Cortex screws 
were superior 

Table 1.  Recent ex vivo biomechanical comparisons of differing pastern arthrodesis constructs. 
 

In clinical cases, stability for pastern arthrodesis has been achieved through trans-
articular lag screws,4,5 dorsal plate(s) (DCP or LCP)29,30 or trans-articular lag screws and a dorsal 
plate.3,4,15  The combination of a dorsal bone plate (DCP or LCP) with trans-articular lag screws 
appears to be the most stable construct.26  Enhanced stability leads to improved postoperative 
comfort level, shorter return to function, reduced time in a cast, reduced hospitalization time and 
reduced production of peri-articular new bone, especially dorsally.3,4 

Current evidence in pastern arthrodesis is limited to ex vivo biomechanical studies and 
retrospective reports on clinical cases.  Nevertheless, it is clear that pastern arthrodesis is a viable 
option for the treatment of pastern osteoarthritis for the improved comfort of the horse, and in 
many cases, maintained athletic function.  Peer reviewed manuscripts with adequate follow-up 
are required to further assess alternative methods to achieve pastern ankylosis.  Prospective 
(random treatment allocation) clinical trials would be very useful to the equine practitioner in 
assessing the optimal pastern arthrodesis technique for approach and method of internal fixation. 
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