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The outcome in cases of equine fracture repair is dependent upon many factors.  

Some of these can be controlled and others are dictated by the nature of the injury, size, 
use and disposition of the patient and are beyond the surgeons’ control. In this discussion 
I have tried to identify factors which I feel are of most important in determining the 
outcome of these cases.  The purpose of this discussion is to help the surgeon identify 
potential pitfalls and improve the overall success of cases of equine fracture repair. 

Those of us who enjoy equine fracture repair have experienced the high and lows 
of the process.  A successful fixation with return to expected postoperative activity is 
very fulfilling.  Conversely, refracture in recovery, technical errors found on 
postoperative films or implant infection can be devastating to both the horse and the 
surgeons’ ego.  In order to optimize our results we need to consider several controllable 
factors.  These include biomechanical forces, fracture reduction, surgeons’ expertise, 
equipment, hemorrhage, technical errors, excessive surgical time, inadequate fixation, 
soft tissue management and infection. 
 
Preventing Infection:  

 A thorough understanding of pertinent anatomy, careful preparation of the 
surgical site, careful soft tissue handling and closure are paramount to prevent infection 
after long bone fracture repair. In my opinion prevention post-operative seroma formation 
and incisional drainage are the most important surgeon controlled factor to  help prevent 
infection.  Ways to prevent these complications include careful soft tissue handling, 
hemostasis multilayer wound closure including simple continuous patterns and the use of 
close suction drains where appropriate. A closed suction drain should be used when there 
is a significant risk of seroma formation exists. I do not personally use closed suction 
drains in all cases of long bone fracture repair. 
 
Understanding Biomechanical Forces:  

Bone is subjected to axial loading(compression), tension, bending, shear, and 
torsion. When the load exceeds the mechanical strength of the bone fracture results.  
Certain forces cause characteristic fractures of the bone.  Likewise certain bones are 
subjected to characteristic forces.  It is through understanding the forces present and the 
ability of our implants to counteract these forces that stable fracture fixation is achieved.  
Axial loading occurs during weight bearing.  The third metacarpal(tarsal) bone is loading 
nearly completely in compression.  Tension occurs at the insertion of large muscle groups 
and ligaments.  Examples of bones loaded in tension include the olecranon and the 
proximal sesamoid bones.  Bending forces occur in most long bones and are a 
combination of compressive forces on the concave surface of the bone and tension forces 
on the convex surface of the bone.  Shear forces exist in most fractures and are present at 
the fracture site to cause pieces of bone to move parallel to the fracture plane.  In simple 
sagittal fractures of the phalanges we are chiefly trying to counteract shear forces.  
Torsional forces are present in most long bone fractures and comminuted fractures.  
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Many fractures are subjected to multiple forces.  For example, a transverse fracture of the 
cannon bone would be subjected to shear, bending and torsional forces.   

Screws placed in lag fashion reduce shear forces and provide inter-fragmentary 
compression of fracture fragments.  They should be used whenever possible even through 
plates or in concert with other repair techniques.  When high torsional, bending or 
compressive forces are present lag screws are relatively weak when compared to plate 
fixation.  It is common and recommended to use screws in lag fashion when possible in 
plate fixation. 

Application of plates in fracture requires knowledge of the plate function, proper 
application technique and biomechanical properties of the intact and fractured bone to be 
repair. The implant(s) chosen must provide enough mechanical support but also make 
sense from a anatomic perspective.  In most circumstance in the horse pates are chosen 
for their enhanced ability to overcome bending and torsional loads.  DCP, LC-DCP, LCP 
and DCS systems are available and the surgeon should chose the implants based on its 
function and ability to deal with a particular injury rather than simply strength alone.  
Application of the plate in the appropriate location and reinforcement often with a second 
plate at 90 degrees strengthens the construct and provides optimal chance for healing. 
Examples of technical failures with lag screw technique and plate application will be 
shown throughout the lecture. 
 
Fracture Reduction and Load Sharing 

After a bone is repaired rarely are the implants by themselves strong enough to 
allow for stable bone healing conditions.  Because of this it is imperative that proper 
anatomic reduction and correct implants and technique are employed.  Without load 
sharing between the implants and the properly reconstructed bone cyclic fatigue of the 
implants will occur. In many fracture repairs anatomic reduction of the fracture fragments 
is the most challenging part of the surgery.  Open reduction allows debridement of the 
fracture bed and visual is inspection of the reduction.  Arthroscopic evaluation, 
flouroscopic and radiographic control are other means to insure proper reduction.  
Preoperative planning of fractures is another means to help insure proper fracture 
reduction. 
 
Preoperative Planning 

The objectives in treating fractures, nonunions or bone deformities are bone union 
and the patients return to weight bearing and normal function. Appropriate decision 
making processes to choose the implants, thorough planning of the procedure and good 
technical skills should produce consistent and predictable results.  Careful preoperative 
planning of the entire surgical procedure results in reduced surgical times, soft tissue 
trauma as well as technical errors.  With this in mind the AO-Vet Education Committee 
has developed preoperative planner for both large and small animal surgeons.  These 
planners are modeled after the planner available for physicians. 

Preoperative planning consists of several steps which can be accomplished 
quickly and easily. 
 
1. Gather information about the fracture, patient, client expectations and make a decision 
regarding the appropriate types of fixation. 
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2.  Make a detailed plan for fracture reduction 
3.  Make a detailed plane for fracture fixation 
4.  Select the proper approach an make a surgical plan.  Determine the possible need for 
cancellous bone graft and prepare for it. 
5.  Check implant inventory, especially for special implants that may be required.  
6.  Perform the surgery 
7.  Critically evaluate the result.  Did you achieve your goals? Is modification required?   
 

All surgeons go through a similar process of preoperative planning whether it is 
performed physically on a piece of paper or visualized.  Careful preoperative planning is 
especially critical for less experienced surgeons and in complex or uncommon fractures.  
Simply going through the process of repairing the fracture before the surgery will help 
identify potential pitfalls and errors and improve patient outcomes. 
 
Technical Failures 

Technical failures in fracture fixation occur to all surgeons under all 
circumstances.  Obviously with experience the failure rate is reduced.  Technical failures 
occur in the following categories; poor preoperative planning, improper intra-operative 
radiographic control, improper use of the equipment, improper application of the implant 
and any combination of the above.   

In my personal encounters with technical failures, improper use of the equipment 
and failure to have adequate radiographic control has lead to the most frequent cause of 
failure. 

Careful and complete pre and intra-operative radiographic evaluation and 
technique will reduce the rate of technical errors.  The use of computed tomography 
provides a more complete visual understanding of complex fractures.  Imaging control 
during surgery whether by radiography or fluoroscopy will prevent errors, insure proper 
placement and use of implants improve results and allow the surgeon to gain confidence 
in the surgical techniques. The surgeons should be prepared that the fracture may be more 
complex than what is found on the preoperative imaging is certainly will not be less 
complex. 
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