
Bone spavin is the most common hindlimb lameness diagnosed at the Western College
of Veterinary Medicine and ranks second only to navicular syndrome (caudal heel pain) as
the most common lameness diagnosis in the horse. Bone spavin is an osteoarthritis and
periostitis that typically involves the tarsometatarsal, distal intertarsal, and occasionally the
proximal intertarsal joints.1,2 Osteoarthritis is widely recognized as a significant source of
lameness in all disciplines of horse use,3 although the disease is more often associated with
mature performance horses that practice jumping or western performance horses used for
reining, roping, barrel racing, or cutting.The most common treatments are oral nonsteroidal
anti-inflammatory agents and intra-articular medications. Surgical therapies are typically
reserved for horses that have become unresponsive to medical management. Recently devel-
oped surgical techniques have increased the success of returning horses to their intended use
after medical therapy is no longer efficacious. This issue of Large Animal Veterinary Rounds
reviews the risk factors for bone spavin, diagnostic techniques, and various treatment and
management options for this common lameness.

Bone spavin has been arbitrarily separated into true spavin (jack spavin) and blind spavin (occult
spavin).True spavin describes a horse that has variable lameness in the hindlimbs, localized to the
distal tarsal joints.There is physical enlargement of the distal tarsal joints and radiographic evidence
of degenerative joint disease. Horses with blind spavin often demonstrate the same clinical features
of true spavin; however, physical and radiographic evidence of degenerative joint disease is lacking.
The term “tarsitis” has been used to describe Standardbred racehorses and other performance hors-
es with blind spavin;4 the lameness in these cases is associated with inflammation in the periarticu-
lar soft tissues surrounding the small tarsal joints. Other clinicians consider blind spavin an interme-
diate stage in the progression of osteoarthritis in the distal tarsal joints.1

Predisposing risk factors

Any horse that is ridden hard at a gallop and canter is at risk for developing bone spavin.1 In
western Canada, clinicians commonly associate bone spavin with western performance and jump-
ing horses because of the repeated stress and strain (compression and rotation) placed on the small
tarsal bones in these types of competitions. Certain conformational abnormalities such as sickle-
hock, cow-hock, or excessive straightness of the hindlimb may predispose horses to develop pain in
the distal hock joints;2 however, horses with good conformation can also develop bone spavin.
Shoeing practices, such as shoes with outside trailers or calks, can predispose horses to developing
osteoarthritis of the distal tarsal joints.5 Other less-common scenarios include tarsal osteoarthritis
secondary to infectious arthritis of the distal hock joints and malformed or incomplete ossification
of the small tarsal bones in the neonate.5

Anatomy

There are 5 joints of the equine tarsus (Figure 1), they include:
• Tibiotarsal (Tarsocrural)
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• Talocalconeal • Distal intertarsal 
• Proximal intertarsal • Tarsometatarsal 

Typically, there is communication between the tibio-
tarsal, talocalconeal, and proximal intertarsal joints. The
articulations affected by bone spavin include the distal
intertarsal and tarsometatarsal joints and, occasionally, the
proximal intertarsal joint.4 The distal intertarsal joint is
formed by the articulation of the distal surface of the cen-
tral tarsal bone (Tc) with the proximal surface of the fused
first and second tarsal bones (T1+2), and the proximal
aspect of the third tarsal bone (T3).4 The fourth tarsal bone
(T4) spans the distal intertarsal joint laterally and articulates
with the proximal intertarsal and tarsometatarsal joints. The
tarsometatarsal joint is formed by the distal aspect of  T1+2,
T3, and T4 articulating with the proximal portion of the
second, third, and fourth metatarsal bones (MT2, MT3, and
MT4, respectively).

History

Generally, horses present to the practitioner for an
evaluation of chronic, intermittent, low-grade hindlimb
lameness. Owners and riders often report that the horse
“warms out” of the lameness early in the disease process.
Eventually, the severity of the lameness increases with
increasing duration and intensity of exercise.6 The majority
of distal tarsal osteoarthritis cases are bilateral; however, the
initial lameness may be unilateral or switch from side to
side. Common historical findings include the horse appear-
ing reluctant to take a particular lead and developing behav-
ioral changes (eg, bucking or refusing to jump). In the case
of western performance horses, an unwillingness to back
up, stop abruptly, or turn in a particular direction are regu-
lar complaints.4 It is also common for owners or riders to
complain about back soreness in horses with osteoarthritis
of the distal hock joints.

Physical examination for lameness 

In many instances, there are no abnormalities detectable
by visual examination or palpation of the hock region.1 As
bone spavin develops, there can be enlargement over the
dorsal medial aspect of the distal hock joints corresponding
to periarticular soft tissue thickening. Effusion of the tibio-
tarsal joint is not common unless there is arthritic involve-
ment of the proximal intertarsal joint.5 Frequently, palpable
soreness is found in the epaxial musculature of the lumbar
region. Some horses will wear the lateral aspect of the shoe
or hoof wall disproportionately compared to the medial
aspect, which results in a mediolateral imbalance.1

Practitioners understand that lameness can be extreme-
ly variable from horse to horse and the degree of osteo-
arthritic change in the distal tarsal joints does not always
correspond to the degree of lameness. Evaluation of lame-
ness in the hindlimb is generally considered to be more
difficult than in the forelimb.7 Recent kinematic research
studies on experimentally-induced lameness in the distal
intertarsal and tarsometatarsal joint demonstrated that fet-
lock and tarsal joint extension during stance decreased, fet-
lock joint flexion increased during the swing phase, limb
protraction decreased, and vertical excursion of the tubera
coxae became more asymmetric at the trot.8 These move-
ments are also typically observed in clinical cases of horses
with hindlimb lameness associated with osteoarthritis of the
distal tarsal joints.

One aspect of experimental findings that did not cor-
respond with clinical observations during a lameness exam-
ination is an increase in hoof height during the swing phase
of the stride.8 Clinically, lameness examination at the walk
may reveal a decrease in the cranial phase of the stride on
the affected limb and a decrease in fetlock extension during
weight-bearing.5The degree of lameness running in a straight
line at the trot can be markedly variable (grades 2 to 4/5)
using the American Association of Equine Practitioners
lameness grading scale.9 The lameness is commonly exacer-
bated when the horse is circled with the lame limb toward
the inside. Circling the horse may reveal a bilateral lameness
that was previously observed as unilateral. Tarsal flexion
(upper limb flexion, spavin test) usually increases the sever-
ity of lameness in horses with osteoarthritis of the distal
tarsal joints. Although the spavin test is not specific for the
distal tarsal joints (or even the tarsus), bone spavin in per-
formance horses is the most likely cause in these animals.

Diagnostic local anesthetic

Bone spavin is commonly diagnosed based on history,
physical examination, upper limb flexion tests, and radi-
ographic signs consistent with osteoarthritis of the distal
tarsal joints. Intra-articular anesthetics may be required to
localize the source of the lameness to the distal tarsal joints
in cases where the diagnosis is equivocal. It is suggested that
following intra-articular anesthesia, the lameness of the

Figure 1: Lateral view of the equine tarsus showing

the 5 joints.
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Treatment options

Treatment of bone spavin can be either medical or sur-
gical.The majority of horses diagnosed with osteoarthritis
of the distal tarsal joints initially undergo medical treatment
prior to surgical intervention.The most successful medical
therapy includes the combination of intra-articular medica-
tions, corrective shoeing, and systemic nonsteroidal anti-
inflammatory drugs (phenylbutazone). Medical management
is undertaken until the horse no longer responds to the
therapy.The lack of response manifests as increased lameness
as the animal becomes refractory to intra-articular medica-
tion, which gives < 8 to 10 weeks of pain relief,15 alone or
in combination with ongoing nonsteroidal administration.

Medical management

Corrective shoeing of the horse with osteoarthritis of
the distal tarsal joints is based on the goal of encouraging
breakover of the hind foot (decreasing stress on the small

horse should be evaluated several times during a 30-minute
period.4 A minimum of 60% to 70% improvement is con-
sidered to be a positive response; however, the vast majority
of horses do not become sound.10 Prior to intra-articular
anesthesia, the clinician must be aware of the potential com-
munication between the tarso-metatarsal joint and the distal
intertarsal joint, ranging from 8% to 38%.11,12 Recent liter-
ature suggests that after 15 minutes of injecting the tarso-
metatarsal joint with a local anesthetic, 100% of the distal
intertarsal joints will contain some local anesthetic via dif-
fusion.13 It is not uncommon for horses with osteoarthritis
of the distal tarsal joints to dramatically improve after intra-
articular anesthesia of the tarso-metatarsal joint. However, if
there is little to no improvement following tarsometatarsal
anesthesia, the clinician should block the distal intertarsal
joint to rule out osteoarthritis of the distal joints. Local
anesthesia of the tarsometatarsal alone or in combination
with the distal intertarsal joint may be required for an accu-
rate diagnosis (Figures 2 and 3).

Radiographic signs 

Radiographic findings consistent with osteoarthritis of
the distal tarsal joints include joint space narrowing, sub-
chondral sclerosis and/or lysis, periarticular osteophytes or
enthesiophytes (bone spurs), and periarticular bone prolifer-
ation (Figure 4).1 However, a good correlation does not
exist between the clinical lameness examination and radio-
graphic findings of the tarsi,14 therefore, the diagnosis of
osteoarthritis of the distal tarsal joints should not be based
solely on radiographs. It is also common for horses with
early-stage bone spavin to have minimal to no radiographic
abnormalities, or for a clinician to find radiographic evi-
dence of ankylosis as an incidental finding. Radiographic
lesions are commonly observed on the dorsomedial aspect
of the tarsometatarsal and distal intertarsal joints.1

Figure 3: Diagram illustrating the approach to the

distal intertarsal joint for intra-articular

anesthesia. 

Figure 2: Diagram illustrating the approach to the

tarsometatarsal joint for intra-articular

anesthesia.

Figure 4: Lateral oblique radiograph of the distal

tarsus demonstrating joint space narrowing

(arrow head) and marked periarticular bone

formation (arrow).  
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tarsal joints) and providing the horse with medial to
lateral hoof balance.Breakover is the point at which the
heel just begins to lift from the ground. Early breakover
can be achieved by trimming the toe (rolling the toe)
and/or setting the shoe back on the hoof.15 Avoiding
shoes that place increased stress on the tarsus such as
toe grabs or trailers is recommended; however, the
career of the horse may limit the practicality of this
recommendation.

Nonsteroidal anti-inflammatory drugs (NSAIDs)
are very effective in providing analgesia and decreasing
the associated inflammation in horses with bone spavin.
Phenylbutazone is the most widely-used NSAID for
this purpose because of its efficacy, accessibility, and
affordability. NSAIDs are commonly used in combina-
tion with intra-articular medications. The long-term
complications of NSAID administration (eg, gastro-
intestinal ulceration and renal toxicity) should be con-
sidered in the arthritic horse. Recommendations typi-
cally include the administration of phenylbutazone (2.2
to 4.4 mg/kg) before an athletic event and the con-
tinued administration for 1 to 2 days.15 At the Western
College of Veterinary Medicine (WCVM), some clin-
icians recommend the administration of NSAIDs at the
lowest dose required to achieve soundness for 3 to 4 days
surrounding a competition. This is followed by 3 to 4 days
without any medication before the cycle is repeated.

Intra-articular medication of the distal tarsal joints
is another common treatment for bone spavin. The
medications frequently used are corticosteroids or
hyaluronic acid, alone or in combination.There is con-
troversy over the outcome of chronic corticosteroid use
to treat osteoarthritis of the distal tarsal joints. At this
time, the possible destructive effect of various cortico-
steroids on the articular cartilage of these high load/low
motion joints is unknown. Similarly, the notion that
intra-articular corticosteroids can hasten the fusion of
the small tarsal joints while decreasing the pain and
inflammation associated with the arthritis is also
unproven.The vast majority of horses with an accurate
diagnosis of osteoarthritis in the distal tarsal joints will
greatly improve following intra-articular treatment with
corticosteroids.The problem arises when the adminis-
tration of corticosteroids fails to improve the lameness
or improves the lameness for only a short time. Some
clinicians think that concurrent administration of hyal-
uronic acid intravenously or intra-articularly, or poly-
sulfated glycosaminoglycans intramuscularly, will aid in
the treatment of refractory bone spavin. It is also per-
tinent to remember that many clinicians inject only
the tarsometatarsal joint. This may not be efficacious
since most horses have concurrent osteoarthritis in the
distal intertarsal joint and joint communication is often
questionable. Some horses may require injections in
both the tarsometatarsal and distal intertarsal joints to
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show a response to treatment. There is a common mis-
conception that increasing the pressure of injection in
the tarsometatarsal will create a communication with
the distal intertarsal joint.12

Recent work by researchers at the Veterinary
Teaching Hospital in Michigan suggests that an orally-
administered neutraceutical containing a combination
of the amino acids (glycine, proline, glutamic acid,
glutamine, etc.) that make up chondroitin and gluco-
samine can improve gait symmetry in horses diagnosed
with bone spavin.16 Another medical therapy includes
the use of extracorporeal shock wave therapy (ESWT)
to deliver focused shock waves to deep tissues.
Proponents believe that the waves promote bone
remodeling, stimulate cellular metabolism, and provide
short-term analgesia. Controlled studies are lacking;
however, clinical experiences are encouraging.17

Surgical treatment

Surgical treatment should be considered in the horse
that is no longer responsive to medical management of
bone spavin. Numerous surgical treatments are used,
including cunean tenectomy, the Wamberg proce-
dure,18 intra-articular drilling,19-21 internal fixation with
orthopedic plates or stainless steel cylinders,22,23 laser-
facilitated fusion,24 chemical arthrodesis,25,26 subchondral
fenestration, and partial tibial/peroneal neurectomy.27

Only a few of the commonly performed procedures
will be discussed below as an in-depth review of all of
the procedures is beyond the scope of this article.
Cunean tenectomy: Cunean tenectomy is a long-
standing procedure for the treatment of bone spavin,
although its efficacy is doubtful.28 The procedure
involves removing a section of the cunean tendon
(medial extension of the tibialis cranialis) that is
thought to contribute to the torsional stress of the
distal tarsal joint and the direct pressure over the medi-
al aspect of the hock. The procedure can be performed
quickly in the standing or anesthetized horse.
Intra-articular drilling: Articular drilling utilizing
the 3-drill tract technique19 has been the standard
treatment by most veterinary surgeons for the past
number of years.This technique involves drilling along
the articular surface of both the tarsometatarsal and
distal intertarsal joint from the medial aspect of the
limb.The goal in this therapy is to create a bony bridg-
ing of the apposing subchondral plates along the sur-
gically-created drill tracts. Surgical success is reported
to be 65% to 71%,20,29 however, the convalescence
period approaches 9 to 12 months.
Chemical arthrodesis: Chemical fusion of the distal
tarsal joints involves intra-articular injection of sodium
monoiodoacetate (MIA) following a contrast arthro-
gram. MIA causes chondrocyte death and eventual
cartilage necrosis. Successful outcome was initially



reported to be promising;25,26 however, recent litera-
ture30 refutes this claim and agrees with clinical
impressions that these horses are markedly uncomfort-
able following treatment for up to 2-3 weeks. Chronic
lameness is also a concern in these horses.
Laser-facilitated fusion: Laser-facilitated arthrodesis
is another promising treatment for bone spavin. The
technique involves the use of either an Nd:YAG24 or a
diode laser31 placed intra-articularly to achieve thermal
destruction of the articular cartilage and surrounding
collagen by boiling the synovial fluid until it vaporizes.
Benefits of laser-induced arthrodesis include minimally
invasive surgery and a short convalescent period. Initial
studies showed marked success,24 however, recent com-
parisons between laser-facilitated arthrodesis and the
3-drill technique were comparable.31

Research in arthrodesis

Current research at the WCVM is focused on a
treatment for bone spavin that minimizes postoperative
pain and facilitates the early return to function. We
have completed a pilot study and are currently in the
middle of a 12-month research project that is evaluat-
ing an alcohol-based chemically-assisted arthrodesis in
the horse. In the pilot study, 30 days following intra-
articular injection of the chemical in radiographically
normal horses, there was radiographic and histologic
evidence of articular degeneration.All horses were free
of lameness at the time of injection and remained pain
free for the duration of the study. The current project
is also demonstrating very promising results; horses
with intra-articular chemical injections are being fol-
lowed with serial radiographs and lameness exams.Four
months into the project, the horses remain lameness
free and the radiographs reveal that the vast majority of
joints are well on their way to fusion. The possibility
that this treatment could be instituted in horses that
have become refractory to medical therapy by encour-
aging rapid fusion, minimal postoperative pain, and
little to no convalescent period is encouraging. The
next step in the development of this treatment is a clin-
ically-based research project on horses with naturally
occurring osteoarthritis of the distal tarsal joints.

Summary

Bone spavin is a common lameness of performance
horses. There will be variability in the presentation,
diagnostic picture, and response to treatment from horse
to horse. Current therapies can increase the return of
afflicted horses to levels of performance obtained prior
to the onset of lameness.The challenge for large ani-
mal veterinarians is to accurately diagnose and find a
treatment that is efficacious for each individual horse
with osteoarthritis of the distal tarsal joints.

Dr. Ryan Shoemaker is a large animal surgical resident in the
Department of Large Animal Clinical Sciences at the Western
College of Veterinary Medicine. Dr. Shoemaker and Dr.Wilson
are engaged in ongoing research in the area of bone spavin, in
particular, the clinical application of alcohol-induced fusion of the
small tarsal joints.The researchers are interested in enrolling horses
from Western Canada in future clinical projects.

References 
1. Sullins KE. Distal tarsal synovitis and osteoarthritis (bone spavin). In:

Stashak TS (ed). Adams’ Lameness in Horses, 5th ed. Philadelphia:
Lippincott Williams & Wilkins; 2002:930-942.

2. Dabareiner RM, Carter GK, Dyson SJ. The Tarsus. In: Dyson SJ, Ross
MW (eds). Diagnosis and Management of Lameness in the Horse, 1st ed.
St. Louis, MO: Saunders; 2003:440-443.

3. Hague BA. Surgical Options to Alleviate Pain of the Distal Tarsal
Joints. In: Robertson NE (ed). Current Therapy of Equine Medicine,
5th ed. Philadelphia, PA: Saunders; 2003:540-542.

4. Baxter GM, Dechant JE, Southwood LL. Diagnosis of distal tarsal
osteoarthritis in horses. Compendium on Continuing Education 2003;
25(2):138-147.

5. Bohanon TC. Tarsal arthrodesis. In: White NA, Moore JN (eds).
Current Techniques of Equine Surgery and Lameness. Philadelphia, PA:WB
Saunders, 1998:433-440.

6. Gobel AA. Prevention, diagnosis, and treatment of inflammation of
the distal hock. Proceedings of the American Association of the Equine
Practitioners 1983;28:287-298.

7. May SA,Wyn-Jones G. Identification of hindleg lameness. Equine Vet
J 1987;19:185-188.

8. Kramer J, Keegan KG,Wilson DA, Smith BK,Wilson DJ. Kinematics
of the hindlimb in trotting horses after induced lameness of the distal
intertarsal and tarsometatarsal joints and intra-articular administration
of anesthetic. Am J Vet Res 2000;61(9):1031-1036.

9. Definition and classification of lameness. In: Guide for Veterinary Service
and Judging of Equestrian Events. 4th ed. Lexington, KY: American
Association of Equine Practitioners; 1991:19.

10. Dyson S. Intraarticular anesthesia of the equine hock. In Practice 1985;
7:92-96.

11. Brown MP,Valko K. A technique for intra-articular injection of the
equine tarsometatarsal joint. Vet Med/Small Animal Clin 1980;75:265-
270.

12. Kraus-Hansen AE, Jann HW, et al.Arthrographic analysis of commu-
nication between the tarsometatarsal and distal intertarsal joints of the
horse. Vet Surg 1992;21(2):139-144.

13. Gough MR, Munroe GA, Mayhew IG. Diffusion of mepivicaine
between adjacent synovial structures in the horse. Part 2: tarsus and
stifle. Equine Vet J 2002;34(1):85-90.

14. Shelly J, Dyson S. Interpreting radiographs: Radiology of the equine
hock. Equine Vet J 1984;16:488-495.

15. Baxter GM, Dechant JE, Southwood LL. Treatment of Horses with
Distal Tarsal Osteoarthritis. Compendium on Continuing Education 2003;
25(2):148-155.

16. Clayton HM, Almeida PE, et al. Double-blind study of the effects of
an oral supplement intended to support joint health in horses with
tarsal degenerative joint disease. Proceedings of the American Association of
the Equine Practitioners 2002;48:314-317.

17. McCarroll GD, McClure SR. Initial experiences with extracorporeal
shock wave therapy for treatment of bone spavin in horses-part II.
Vet Comp Orthop Traumatol 2002;3:184-186.

18. Wamberg K. A new treatment for spavin in horses. Proc 15th Intl Vet
Congr 1953;2:371.

19. McIlwraith CW, Robertson JT.Arthrodesis of the Distal Tarsal Joints.
In: McIlwraith & Turner’s Equine Surgery Advanced Techniques. 2nd ed.
Baltimore, MD:Williams &Wilkins; 1998:193-197.

20. Adkins AR, Yovich JV, Steel CM. Surgical arthrodesis of the distal
tarsal joints in 17 horses clinically affected with osteoarthritis. Aus Vet
J 2001;79(1):26-29.

21. Edwards GB. Surgical arthrodesis for the treatment of bone spavin in
20 horses. Equine Vet J 1982;4(2):117-121.

Rounds
Large Animal

VETERINARY



22. Wyn-Jones G, May SA. Surgical arthrodesis for the treatment of osteoarthro-
sis of the proximal intertarsal, distal intertarsal and tarso-metatarsal joints in
30 horses: A comparison of four different techniques. Equine Vet J 1986;
18(1):59-64.

23. Archer RM, Schneider RK, Lindsay WA, Wilson JW. Arthrodesis of the
equine distal tarsal joints by perforated stainless steel cylinders. Equine Vet J
Suppl 1988;6:125-130.

24. Guccione A, Hague BA. Clinical impressions of a new technique utilizing 
a ND:YAG laser to arthrodese the distal tarsal joints. VOS 2001:33.

25. Bohanon TC, Schneider RK,Weisbrode SE. Fusion of the distal intertarsal
and tarsometatarsal joints in the horse using intra-articular sodium mono-
iodoacetate. Equine Vet J 1991;23(4):289-295.

26. Bohanon TC. Chemical fusion of the distal tarsal joints with sodium
monoiodoacetate in horses clinically affected with osteoarthrosis. VOS 1996:
30.

27. Inschoot J, Seenhaut M, et al. Partial tibial neurectomy and neurectomy of
the deep peroneal nerve as a treatment of bone spavin in 24 horses. Equine
Prac 1985;7:8-13.

28. Gabel AA. Diagnosis, relative incidence, and probable cause of cunean
tendon bursitis-tarsitis of Standardbred horses. J Am Vet Med Assoc 1979;175:
1079-1085.

29. Dechant JE, Southwood LL, et al. Treatment of distal tarsal osteoarthritis
using 3-drill tract technique in 36 horses. Proceedings of the American Association
of the Equine Practitioners 1999;45:160-161.

30. Sammut EB, Kannegieter NJ. Use of sodium monoiodoacetate to fuse the
distal hock joints in horses. Aus Vet J 1995;72(1):1005-1008.

31. Scruton C, Baxter GM, et al. Comparison of intra-articular drilling and
diode laser treatment for arthrodesis of the distal tarsal joints in normal horses.
ACVS abstract 2003.

Abstract of Interest

Use of a three-drill-tract technique for arthrodesis 

of the distal tarsal joints in horses with distal tarsal

osteoarthritis: 54 cases (1990-1999).

DECHANT JE, BAXTER GM, SOUTHWOOD LL, CRAWFORD WH,
JACKMAN BR, STASHAK TS,TROTTER GW, HENDRICKSON DA.
COLORADO STATE UNIVERSITY

OBJECTIVE: To assess the long-term clinical outcome of horses
with distal tarsal osteoarthritis (OA) in which a 3-drill-tract tech-
nique was used to induce arthrodesis of the affected joints, identify
any preoperative or operative factors associated with outcome, and
describe any complications associated with the technique.

DESIGN: Retrospective study.

ANIMALS: 54 horses.

PROCEDURE: Medical records were reviewed for information
on signalment, use, history, physical and lameness examination find-
ings, surgical technique, and postoperative care. Radiographs were
examined, and severity of OA was graded. Follow-up information
was obtained through telephone interviews with owners at least 13
months after the procedure.

RESULTS: 32 (59%) horses had a successful outcome, 6 (11%)
improved but were not sound after surgery, and 16 (30%) did not
improve following surgery.Outcome was negatively associated with
the previous use of intra-articular injections. Few postoperative
complications were evident.
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CONCLUSIONS AND CLINICAL RELEVANCE: Results
suggest that distal tarsal OA in horses can be successfully treated 
by means of distal tarsal arthrodesis with a 3-drill-tract technique.
Horses with advanced distal tarsal OA are likely to have poorer out-
comes, and the procedure will likely be of minimal benefit in horses
with concomitant causes of hindlimb lameness prior to surgery and
in horses with preexisting proximal intertarsal joint disease.
J Am Vet Med Assoc 2003;223:1800-1805.
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