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When doing surgery in athletic horses, we always have the optimal objective of 

returning it to athletic soundness.  A return to athletic soundness can only occur if the joint is 
not too seriously damaged by the original injury OR by the surgeon. Surgical success is 
enhanced by paying attention to details and simple surgical principles.  The surgical 
principles of the repair of articular fracture simply are (1) accurate reconstruction of the 
articular surfaces and (2) minimal surgical trauma to the joint structures.  Clinical success is 
enhanced by:  (1) recognizing the signs of concomitant damage that will preclude a 
successful outcome, (2) acceptable rehabilitative care and (3) working on horses with enough 
talent that a successful outcome is even possible.   Obviously, only some of the above are in 
the hands of the surgeon.  

The major articular fractures repaired by internal fixation in racehorses are MC3/MT3 
condylar fractures, slab fractures of the third carpal bone, fractures of the proximal phalanx 
arising in the sagittal groove and mid-body fractures of the proximal sesamoid bones.  This 
list is certainly not inclusive because any bone can sustain a fracture through its articular 
surface that might require internal fixation.  The principles remain the same: stable, anatomic 
reconstruction and minimal surgical trauma.  Lag-screw technique remains the definitive 
treatment for nearly all articular fractures.  Arthroscopic guidance has become the standard 
technique for the reduction of the majority of these fractures.  

 
Condylar Fractures 

Condylar fractures of MC3/MT3 must be repaired if there is significant displacement.  
Although such fractures will almost certainly heal without internal fixation the consequent 
articular incongruity and periarticular fibrosis make athletic function unlikely.  Non-
displaced condylar fractures can be treated without surgery very successfully but screw 
fixation affords a degree of security and a consistent convalescent timeframe that usually 
makes the procedure worthwhile.  There also may be prognostic (hence economic) value in 
the arthroscopic evaluation of the joint at the time of repair.  

 Preoperative considerations for condylar fractures include the recognition of 
concomitant injuries that will markedly affect the prognosis.  The two most important of 
these are comminution (+/- subchondral bone injury) and proximal sesamoid injury.  The 
most serious form of the latter is an axial sesamoid fracture of the lateral sesamoid in a 
displaced condylar fracture.  
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 Palmar MC3 comminution and/or subchondral injury is a major problem that must be 
recognized prior to surgery if an accurate prognosis is to be offered. High quality, well 

positioned standing lateral, flexed lateral and 125o dorsopalmar projections silhouetting the 
distal palmar condyle are essential views.  
Comminution is particularly common in 
displaced condylar fractures and is easy to 
overlook unless the tangential view of the 
area is taken.  Comminution along the distal 
palmar condyle worsens the prognosis.  If 
surgery is done, the fragment(s) should be 
removed by arthroscopic technique (technically demanding but preferable) or by widely 
separating the fracture line through a straight incision made directly over the dorsal fracture 
line. 

 
       
Axial sesamoid fractures are another important complication of condylar fractures, 

particularly displaced lateral condylar fractures.  They are important to recognize 
preoperatively since they are associated with a poor prognosis.  Axial sesamoid fractures 
generally are crescentic in outline and represent an avulsion of the axial margin of the lateral 
proximal sesamoid bone by the intersesamoidean ligament.  Most axial fractures have a 
slender rim of articular surface involved but some fracture behind the articular surface.  Since 
we started examining and reducing all condylar fractures with the arthroscope, large elliptical 
erosions of the ipselateral sesamoid have been commonly seen.  It is probably safe to assume 
that large sesamoid erosions adversely affect the prognosis.  

 
Poor reduction is a major error in the fetlock joint where there is little room for error 

if a sound horse is the goal.  Complete radiographic obliteration of the fracture line does not 
always occur even with accurate screw placement and correct technique.  This can be due to 
some fibrin within the fracture plane or bone loss along its margins but if the articular 
surfaces are aligned, the horse still has a good chance to heal with minimal arthritic change.  
If there is a step on the major weight-bearing surface of the condyle, however, chances are 
good that the joint will degenerate.  Gross malalignment of the articular surfaces also subject 
the screw to enormous bending forces and screw bending or breakage is possible. The best 
technique for reduction in most cases is by arthroscopic guidance.  My preference is to place 

Figure 1: The typical "wedge" shaped 
comminution at the distal palmar aspect 
of the cannon bone is best seen on a 
flexed DP view.   
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the fetlock firmly in dorsiflexion, carefully avoiding any valgus/varus stress. The 4.5 mm 
glide hole is then drilled through the fracture fragment using radiographic/fluoroscopic 
guidance.  The insert sleeve and a 3 mm pin are placed in the fragment to use as a "handle".  
The arthroscope is then introduced into the dorsolateral joint pouch.  The fetlock can be 

flexed, extended and 
valgus/varus stresses applied until articular alignment is perfect.   The pin inside the 
centering drill sleeve can be used for additional manipulation. A large pointed bone reduction 
clamp is then used through the intact skin at about the level of the physeal scar to hold the 
reduction.  When reduction is perfect, the reduction forceps are reset and the remainder of the 
lag screw procedure performed.  The screw is inserted but not tightened.  The arthroscope is 
repositioned and the articular compression and alignment checked as the screw is firmly 
tightened.   The palmar/plantar aspect of the joint is then examined.  Many comminuted 
fragments at the distal palmar margin of the cannon bone will be immobilized by the 
compression of the major fragment.  If there are loose fragments, they can be removed under 
arthroscopic guidance.  This is a difficult arthroscopic maneuver in some horses with chronic 
arthritis and capsular fibrosis.  

 
Occasionally the fragment cannot be aligned properly because of interposed 

comminuted fragments.  The pin and insert sleeve can be used to distract the fragment, and 
the arthroscope and cannula placed into the fracture line.  A dorsal instrument portal exactly 
positioned over the fracture is made and the palmar fragments retrieved.  Obviously, this is 
done only in a displaced fracture.  

If arthroscopic reduction is not feasible for some reason, displaced fractures should 
have enough of the fracture line exposed to allow the surgeon to verify that reduction is 
accurate.  In some cases this will mean a 2 to 3 cm incision over the proximal tip of the 
condylar fragment. In others, it will mean a longitudinal arthrotomy extending nearly to the 
proximal phalanx.  It is worth noting that in many horses accurate reduction actually seems to 
get more difficult as the exposure is increased.  It is always worthwhile trying to achieve 
accurate reduction using minimal exposure.  
 

Figure 2: Arthroscopic reduction of a 
displaced lateral condylar fracture.  
The scope is placed dorsally.  The 
centering sleeve and 3 mm pin are in 
the glide hole through the lateral 
condyle..  The fragment is 
manipulated digitally using the pin 
and also by flexing/extending/rotating 
the foot and fetlock.  When perfect 
reduction is seen with the scope, large 
pointed reduction clamps placed 
through the skin are used to hold it 
while the thread hole is drilled, 
tapped and tightened. 
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The initial screw is the most distal.  I prefer to place in through a longitudinal stab in the 
lateral condylar fossa.  The latter can be estimated by palpating the proximal palmar lateral 
prominence of the proximal phalanx and the mid-dorsal rim of the metacarpal condyle.  The 
fossa lies approximately in the center of a line drawn between these points where the 
collateral ligament can usually be palpated.     In my opinion, 4.5 mm screws are adequate for 
nearly all condylar fractures.  The major exceptions are displaced fractures in which there is 
severe enough comminution that anatomical reconstruction is impossible.  In such cases, the 
screw(s) will undergo much more stress and 5.5 mm screws should be considered.  My usual 
preference, however, is usually to place additional 4.5 mm screws within the condyle.   More 
proximal screws are placed as needed at 2.5-3 cm intervals but screws should not be placed 
within 2-3 cm of the apex of the fragment.  The fragment tapers near its proximal edge and it 
is easy to inadvertently place the screw too close (or in) a fracture line.  There is relatively 
little value in a 3rd or 4th screw in the metaphysis/distal diaphysis; the strength, alignment and 
stability are assured by screws within the dense bone of the condyle.  
 Horses with MCIII lateral condylar fractures are at low risk for catastrophic failure 
during recovery; they are typically recovered routinely in a padded bandage.  In my opinion, 
any MTIII condylar fracture is at serious risk during recovery from anesthesia and any 
available special recovery system should be employed.  We have the luxury of a pool 
recovery system but sling, table and deep mat systems also can diminish the risk of fracture 
through a screw hole or through an occult mid-diaphyseal fracture.  Obviously, medial 
fractures of MT3 are at the highest risk and the owners must always be warned of the risks 
involved in the repair and recovery.  
 
Third Carpal Slab Fractures 

Obviously, slab fractures of the cuboidal bones of the carpus are fairly common 
injuries in racehorses but very unusual in horses performing other activities.  The third carpal 
bone is the affected bone in more than 90% of carpal slab fractures although the radial, 
intermediate, ulnar and fourth carpal bones also can be affected.   
Case Selection: Although it is possible for C3 slab fractures to heal with rest alone, it is 
usually advisable to repair any C3 slab fracture that is radiographically evident on a lateral or 
DLPMO projection.  Radiolucent lines that are seen only on the tangential view may involve 
only the subchondral bone of the proximal joint surface and therefore may not require 
internal fixation. Prognostic considerations include comminution at the joint surface, 
marginal osteophytosis, loose fragments in the palmar-lateral joint space (an indication of 
comminution), size of the fragment and degree of displacement. 

Figure 3: Arthroscopic view of a 
displaced lateral condylar fracture 
held in reduction with a bone 
clamp (left) and following 
tightening of the first lag screw 
(right).  Note the erosive lesion on 
the proximal dorsolateral aspect of 
the proximal phalanx.  
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 Fractures that involve a single facet can be safely repaired with a single 3.5 mm lag 
screw.  Simple fractures involving both facets should be repaired with 2 screws.  If there is 
significant bone loss along the fracture line, 4.5 mm screws are preferred because 
interfragmentary frictional forces are lower and the screws more intensely loaded.  Smaller 
slab fragments that have extensive degenerative change or that cannot be accurately reduced 
may be best treated by removal.   
Approach: Virtually every C3 slab can be repaired arthroscopically although the advantages 
are less if the surgeon is not an experienced arthroscopist. If an arthrotomy is elected, a 
straight 5-6 cm incision is made  ~15 mm medial to the ECR tendon (for a radial facet 
fracture).  The fracture line is debrided with small angled curettes and/or bone picks.  It is 
easiest to debride the fracture with the limb in only partial flexion.  Hard flexion closes the 
fracture line and tends to keep the fragment in reduction while the screw is placed.  An 
Esmarch bandage is helpful if an arthrotomy is chosen and suction is very desirable.  
Tourniquets are not necessary for arthroscopy.  Most surgeons today would consider 
arthroscopic guidance the technique of choice.  
 Arthroscopic technique follows basic principles.  The scope is positioned between the 
ECR and CDE tendons when the fracture is in its typical location in the radial facet.  If the 
fracture is in a frontal plane and extends into the intermediate facet, it is important not to 
position the scope too close to the distal row of carpal bones or it will be difficult to see the 
intermediate facet clearly.  If the slab is off the dorsolateral corner of the intermediate facet, 
the scope is inserted medial to the ECR.  The latter tend to be smaller triangular fragments in 
which it may be difficult to centrally place a screw.  Medial sagittal fractures are uniquely 
difficult because the screw must be positioned precisely along the edge of the second carpal 
bone.  Because of this, the decision is sometimes made to perform an arthroscopic 
evaluation/debridement of the joint then made a small arthrotomy to allow exact positioning 
of the screw at the junction of C3 and C2.   
Technique: With displaced slab fractures, an instrument portal is made on the opposite side 
of the joint.  If possible, the instrument portal is made exactly at the margin of the fracture so 
that a curette can be inserted deeply to completely debride the fracture line.  It is essential to 
remove all loose fragments in order to allow accurate reduction.  
 After debridement (with a displaced fracture) or after examining the joint (with a non-
displaced fracture), the exact location for screw placement can be identified with the scope.  
My current technique is to place 22g needles at each margin of the visible slab fragment then 
another needle is placed between the two at the proximal reflection of the joint capsule.   A 
#10 scalpel is used to make a deep incision into the face of C3 just distal to the needle. It is 
usually possible to feel the dorsal ridge in the center of the face of C3 as the cut is made.   
 A 3.5 hole is drilled completely through the slab fragment.  The direction of drilling 
can be guided by a 3.5” spinal needle placed on the proximal surface of C3. I prefer to drill 
the glide hole with the carpus extended because: 1- it easier to remain perpendicular to the 
dorsal surface of the metacarpus and 2- it is easier to feel when the bit reaches the fracture 
plane as you are drilling the glide hole.  With displaced fractures it is easy to check 
arthroscopically that the glide hole has reached the fracture just by inserting the centering 
sleeve and a 3 mm pin. Tilt the fragment using the pin and sleeve and look into the fracture 
plane. Do not try to manipulate the fracture with a drill bit because the metal is much more 
brittle and may break.   With non-displaced fractures, careful measurements or, better, 
intraoperative radiography/fluoroscopy are necessary.     
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 The carpus is flexed, reduction is checked again arthroscopically and the thread hole 
is drilled.  Usually, the thread hole is drilled only about 40-45 mm deep but it is not a 
problem if the palmar cortex is penetrated. The hole is measured and tapped routinely. For 
smaller slab fractures with good surfaces, a 32 to 40 mm long 3.5 mm diameter cortical 
screw with fine thread is adequate.  It is important to use a screw that is definitely shorter 
than the hole if the palmar cortex is not penetrated.  (The screw will fully tighten but the 
fracture will not be correctly compressed.)  If the fracture is large, i.e. involves both facets, 2 
or sometimes 3 3.5 mm screws are used.  If there is a large comminuted fragment missing, 
4.5 mm screws are preferred. 
 Some specific cautions: 1-Always keep a 2 mm K-wire in the hole while changing 
bits, guides and the tap.  This makes it possible to never "lose" the hole until the screw is 
actually inserted.  2- Remember there will be a "bottom" to the hole if you do not drill out the 
palmar cortex so don't strip the threads or snap the tap by taking an extra turn. Know what it 
feels like to hit bottom.  3-Note that the hex socket of the 3.5 mm screw head is shallow and 
can be easily stripped if the screwdriver is not carefully inserted. 4-Remember that the 
arthroscope is often misleading in locating the center of the slab.  The tendency will be for 
the surgeon to place the screws too close to the scope side.  This tendency is minimized if the 
scope is kept as far distant from the slab as possible.  5- Select a screw length that is 
unequivocally short for the measured length of the hole.  Fracture compression will not occur 
despite great palpable tightening of the screw if the tip of the screw hits the bottom of the 
hole. 
 After the screw is inserted, the fracture line is probed and any remaining flaps are 
debrided.  Occasionally, the slab fragment will rotate into slight malreduction when the first 
screw is fully tightened.  If this occurs, the screw is loosened and the fracture reduced again. 
A second screw is inserted equidistant across the fracture and the screws alternately 
tightened.  If there is a large fracture trough and a narrow remaining articular rim, the rim is 
debrided with heavy rongeurs or a motorized burr. 
Closure and Post-Op Care: Only skin sutures are used in the arthroscopic incisions and 
usually over the screw.  If the screw incision is longer than 8-10 mm, a single subQ synthetic 
absorbable suture is used.  A lightly padded bandage is used for recovery and to help 
minimize swelling in the postoperative period.   
 Time is essential.  Although non-displaced fractures sometimes will be back to work 
in 3 to 4 months, 8-10 months is a more common convalescent time frame.  Radiographs are 
taken at 2-3 month intervals.   
Prognosis is not particularly good.  Although the majority of horses will return to race, most 
drop in class. The prognosis is better if the horse has raced previously and better if there is 
minimal pre-existing degenerative joint disease.  Size of the fracture does not appear to be 
the most important prognostic factor. Many larger slab fractures have less pre-existing 
degenerative disease than typical frontal plane radial facet fractures that seem to be the 
culmination of repetitive stresses. The prognosis is better for Standardbreds than 
Thoroughbreds.  
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Figure 4: Arthroscopic view of a C3 radial facet slab fracture.  Needles are placed at the edges of 
the fragment and its center to define its limits.  A single needle is then placed in the CMC joint 
just distal to the central needle to complete the localization for screw insertion.  
Radiography/fluoroscopy should also be used to confirm accurate placement.   
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