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Angular limb deformities are a common source of pain and dysfunction in the dog.  Although 
potentially very challenging to correct, advancements continue to be made in the study of such 
deformities and their potential correction.  The purpose of this seminar is to highlight some of 
the challenges with which cases of forelimb ALDs present and to discuss some broad concepts in 
treatment approaches. 
 
Anatomy 
 The paired bone configuration of the radius and ulna presents a uniquely challenging 
anatomical site in which to address deformities.  The distal ulnar physis is responsible for the 
entirety of ulnar growth distal to the elbow and must match radial development that arises from 
both proximal and distal growth plates.  Subtle discrepancies in this matched development can be 
the source of deformities and require careful attention, especially when planning surgical 
correction.  This is especially important in the consideration of maintaining elbow congruence, 
which is a frequent devastating side effect of mismatched radioulnar growth.  When presented 
with an antebrachial deformity, one must address not only radioulnar alignment but also the 
health of the elbow and carpal joints, as both will be critical potential sources of discomfort.  
Further, antebrachial deformities will not infrequently present as a bilateral condition.  Should 
correction be required bilaterally, the surgeon is presented with the difficult decision of whether 
to address the condition simultaneously, which can result in certain aftercare challenges and 
stringent biomechanical requirements.  Alternatively, the procedures may be staged, which 
delays the overall course of treatment, but could be safer.  Some of the more common bilaterally 
affected cases will be in chondrodystophic dogs which usually present with more complex 
biapical deformities, thus adding to the level of difficulty in surgical treatment as well.  For 
years, the diagnosis and pre-operative assessment of antebrachial deformities has been via 
standard radiography, however, with the recent appreciation of the highly complex nature of 
some deformities, more surgeons are moving straight to computed tomographic analysis with the 
potential use of stereolithographic assessment. 
 
Timing of correction 
 As the majority of deformities arise from the embarrassment of normal physeal 
development, many cases of radioulnar ALDs will be presented to the surgeon before the animal 
has reached skeletal maturity.  The surgeon, thus, must decide whether to attempt the correction 
in the juvenile patient or wait until the dog is no longer growing.  Each has advantages and 
disadvantages.  With early treatment, one might improve elbow congruity sooner and normalize 
forces across the carpus and elbow while reducing the strain on those musculoskeletal elements 
before they become irreparable.  However, in so doing, the surgeon must assume control of 
longitudinal growth of the bone and run the risk of the dog outgrowing the correction and 
becoming re-angulated, or incongruent, thus necessitating additional procedures.  The surgeon, 
therefore, may elect to wait until skeletal maturity is achieved, at the risk of allowing the 
angulation to cause continued damage to the joint surfaces through non-uniform mechanical 
loading as well as the stretching and plastic deformation of some of the stabilizing soft tissues. 
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To cut or not to cut 
 Sometimes the decision of whether to surgically address a deformity at all is more 
difficult than selecting the method and plan for surgery.  In veterinary medicine, improving 
cosmesis alone is not a realistic goal, so one must ascertain if the deformity is causing the animal 
enough discomfort to warrant surgical correction.  This can become quite complicated if 
secondary elbow incongruence is present as this will be a very real source of lameness by itself.  
Improving elbow congruency alone, therefore, may improve many cases presenting with 
antebrachial ALDs and require a much less invasive and less expensive surgery.  Perhaps most 
challenging is when the surgeon must make the difficult decision of whether or not a non-
clinically affected patient with an ALD could benefit from surgery before becoming 
symptomatic.  To date, no randomized prospective cohort studies have been completed to 
compare non-surgical treatment with ‘elbow-centric’ surgeries alone with full limb correction 
techniques with respect to long term outcome. 
 
Surgical planning and correction 
 When the decision is made to surgically correct an antebrachial ALD, many options exist 
for pre-surgical planning and surgical correction.  This author prefers to use the Center of 
Rotation of Angulation (CORA) methodology that has been adapted for use in veterinary 
medicine from Dr. Dror Paley to assess the deformity and develop a surgical plan.  That said, 
many other surgeon use other techniques with success.  To date, no study has been executed to 
prove any single methodology of pre-surgical planning as superior.  Further, many different 
successful methodologies of surgical fixation have been reported including circular ring external 
fixation utilizing hinges and motors (CESF), hybrid external fixators (HEF), and open reduction 
and internal fixation (ORIF) with the use of plates and screws.  Regardless, in the opinion of this 
author, post-operative accuracy of correction is directly related to time spent in pre-surgical 
planning.  And the accuracy of pre-surgical planning is entirely reliant on diagnostic imaging.  
As previously indicated, radiography used to be the gold-standard in pre-operative assessment of 
antebrachial deformities and still remains entirely valid for cases in which the X-ray beam can be 
easily positioned perpendicularly to the deformity plane (uniapical frontal or sagittal plane 
deformities only with no torsional component.)  However, this represents only a small fraction of 
antebrachial deformities in our experience, as most are obliquely-planed and possess some 
degree of torsion.  Recent evidence supports that with torsion comes radiographic artifact in 
measuring the CORA magnitude.  Thus many surgeons now move straight to CT and 3d 
reconstruction to more accurately determine the CORA magnitude, plane and locations, thus 
hopefully optimizing accuracy of correction. 
 
In summary, the correction of angular limb deformities of the canine antebrachium is a 
challenging and yet rewarding and potentially highly successful endeavor but which requires 
much study and practice on the part of the surgeon.   
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