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Summary
Objective: To describe traumatic fracture of 
the medial coronoid process in dogs as a 
clinically distinct disease unrelated to con-
genital elbow dysplasia. 
Methods: Clinical records of dogs with 
acute, traumatic, unilateral lameness attribu-
table to medial coronoid process disease 
were reviewed retrospectively. Clinical inter-
pretation included findings on physical 
examination, orthopaedic examination, and 
subjective gait analysis. Radiographs of the 
affected and contralateral elbows were ob-
tained and reviewed for pathology. Arthro-
scopy of the elbow joints was performed by 
one of three surgeons and findings were 
compared to preoperative diagnostics. Post-

operative follow-up was continued for 16 
weeks. 
Results: Twenty-four dogs were included in 
this study. All dogs in this study were free of 
radiographic evidence of medial coronoid 
 pathology. All dogs were diagnosed with a 
single, large, displaced or non-displaced 
 fracture of the medial coronoid process, with 
no other joint pathology. Dogs generally had 
an excellent short-term outcome following 
arthroscopic treatment of the fractured 
 medial coronoid process. 
Clinical significance: Traumatic fracture of 
the medial coronoid process should be con-
sidered a clinical disease distinct from dys-
plasia-related fragmentation and should be 
considered as a differential diagnosis in dogs 
that are presented with the complaint of 
acute unilateral elbow discomfort or lame-
ness, especially after concussive activities 
 involving the forelimb. 
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Introduction
Elbow dysplasia is a common cause of fore-
limb lameness that encompasses several 
disease conditions (medial compartment 
disease, ununited anconeal process, joint 
incongruity, and osteochondrosis of the 
humeral condyle) that may result in early 
onset osteoarthritis (1). Medial compart-
ment disease, or specifically fragmented 

coronoid process, is one of the most com-
mon manifestations of elbow disease diag-
nosed in medium to large breed dogs (2, 3). 
The majority of cases of medial compart-
ment disease are presented prior to 18 
months of age with persistent forelimb 
lameness, however, some are presented 
later in life (>6 years) after the develop-
ment of severe osteoarthritis (4). Clinical 
signs of medial compartment disease in-

clude signs of discomfort on palpation of 
the medial compartment of the elbow, joint 
effusion, crepitation during manipulation, 
peri-articular thickening, circumduction of 
the antebrachium, and abduction of the 
elbow during the swing phase of the stride, 
as well as a decreased range of motion of 
the elbow joint, especially in flexion (5). In 
some circumstances, affected dogs may not 
display any of the above mentioned clinical 
signs. 

The aetiopathogenesis for the develop-
ment of medial compartment disease is un-
clear, although there are increasing 
amounts of data to suggest that it is a 
multifactorial disease process (6). It has 
been acknowledged that some disease pro-
cesses may co-exist in the same joint. The 
development of fragmented medial coron-
oid process has been theorized to occur 
due to a lesion of the subchondral bone, 
with abnormal loading leading to primary 
osseous fissuring and micro crack 
formation, elbow incongruence (radioul-
nar, humeroulnar or humeroradial), or 
through genetic heritability (6-15). 
Amongst these theories, elbow incon-
gruence has been reported to be the pri-
mary cause of development of medial com-
partment disease (11, 12, 16). These abnor-
malities alter biomechanics within the 
elbow, specifically at the coronoid trochlea 
articulation, which may predispose to in-
creased loads and resultant fissuring or 
fracturing at the medial coronoid process. 

An alternative injury, consisting of a 
traumatic fracture of the medial coronoid 
process independent from elbow dysplasia 
has been theorized (17). An acute fracture 
of the medial coronoid process may result 
from traumatic concussive activities (such 
as agility contacts, fly ball, landing on fore-
limbs, and jumping from heights) that di-
rect force onto the medial coronoid process 
(18). This frequently results in a single, 
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large non-displaced fragment of the medial 
coronoid process (17). While dogs that are 
diagnosed with traumatic fragmentation 
may also have elbow dysplasia, this acute 
fracture can also occur in dogs with ana-
tomically normal elbows. 

The purpose of this study was to docu-
ment the clinical features, radiographic 
characteristics, arthroscopic findings, and 
treatment for a traumatic fracture of the 
medial coronoid process affecting dogs 
acutely with no elbow dysplasia, and to de-
scribe it as a clinical disease that can be dis-
tinct from dysplasia-related fragmented 
coronoid process.

Materials and methods
Inclusion criteria

Medical records (May 2006 – March 2015) 
of dogs with the presenting complaint of 
thoracic limb lameness that were diag-
nosed and treated with arthroscopy were 
reviewed. Information reviewed included 
history, signalment, limb(s) affected, pre-
surgical radiographic findings, arthro-
scopic findings, arthroscopic interventions, 
and outcome following surgery. Dogs were 
excluded if the history of injury could not 
definitively be classified as acute and trau-
matic, or if they had clinical signs that were 
not attributable to MCP disease, if they 
were less than two years of age at presenta-
tion, there was prior history of elbow dis-
ease, if there was any abnormality detected 
on radiographs to suggest fragmented cor-
onoid process was due to elbow dysplasia, 
if no fragments were present on arthro-
scopic examination, if pathology was bilat-
eral, if there was arthroscopic evidence of 
any other intra-articular cartilage pathol-
ogy, or if any joint incongruity was de-
tected during arthroscopy.

Radiographic examination

Standard two-view (flexed mediolateral 
and craniocaudal) radiographs of affected 
and contralateral elbows were obtained for 
all dogs. The radiographs were assessed for 
abnormal contour or poor definition of the 
medial coronoid process, blunting or 
rounding of the medial coronoid process, 
fragmentation, subchondral bone sclerosis 

adjacent to the trochlear notch and proxi-
mal radioulnar articulation near the medial 
coronoid process, joint incongruity, osteo-
phytosis, and soft tissue mineralization. 

Arthroscopic examination

Arthroscopic evaluation was performed via 
a medial approach using standard portals 
(19). The cartilaginous structures along the 
medial coronoid process, medial humeral 
condyle, ulnar notch, radial head, and syn-
ovium were subjectively assessed and clas-
sified using the modified Outerbridge car-
tilage grading score (20). All elbow joints 
were also visually assessed during arthro-
scopy for evidence of incongruence.

Surgical technique

After arthroscopic examination, traumatic 
fracture of the medial coronoid processes 
were treated with fragment excision and 
abrasion arthroplasty using a mechanical 
shavera. A 5 mm incision was made using a 
number 15 scalpel blade 2 cm cranio-distal 
to the arthroscope portal. Through this 
portal, the fragments were removed using 
arthroscopic graspersb. In some dogs, the 
fragment was too large to be removed 
through the initial portal; therefore, the in-
cision was extended as necessary to allow 
removal of the fragment with arthroscopic 
graspers. In order to stimulate the 
formation of fibrocartilage, abrasion arth-
roplasty was performed to the underlying 
subchondral bone until small channels of 
subchondral bleeding were noted (21). 
Skin incisions were closed using poly-
propylene suturec.

Postoperative care

Dogs were hospitalized following surgery 
and treated with hydromorphone (0.1 mg/
kg IV q4h) for analgesia. A modified Ro-
bert Jones Bandage was placed on affected 
limbs for 24 hours postoperatively. Dogs 
were discharged the following day with 
 instructions for the owner to administer 

oral analgesia consisting of an opioid such 
as tramadol (3–5 mg/kg PO q8–12h) or 
 codeine (0.5–2.0 mg/kg PO q8–12h) along 
with carprofen (2.2 mg/kg PO q12h), mel-
oxicam (0.1 mg/kg PO q24h), firocoxib (5 
mg/kg PO q24), or deracoxib (1.0–2.0 mg/
kg PO q24) depending on owner prefer-
ence, previous response to drug, and his-
tory of drug intolerances. Analgesics were 
administered to all dogs for 14 days. Dogs 
were allowed short leash walks for elimin-
ation purposes in the first 14 days. At each 
of the follow-up examinations, gradual in-
crements in activity along with a home ex-
ercise program (range of motion, various 
weight-bearing and stretching exercises) 
were prescribed.

Outcome measures

Follow-up orthopaedic examinations for all 
dogs were recommended at four, eight, 12 
and 16 weeks postoperatively. At each re-
examination, each dog was visually evalu-
ated for any evidence of forelimb lameness 
at the walk and trot. Elbow manipulation 
was performed to evaluate elbow range of 
motion, where normal flexion was con-
sidered to be 34°-38°, and normal exten-
sion was considered to be 164°-167° (22). 
During examination, joint effusion was 
subjectively graded (mild, moderate and 
severe), and any signs of discomfort were 
noted. 

Results

Records of 1011 dogs undergoing elbow 
arthroscopy for suspected fragmented cor-
onoid process were reviewed. Twenty-four 
dogs met the study criteria with unilateral 
elbow arthroscopies performed from Au-
gust 2009 to September 2014. Breeds in-
cluded the Labrador Retriever (n = 5), 
mixed (n = 4), Boxer (n = 3), Australian 
Cattle dog (n = 2), and one dog of each of 
the following: Australian Shepherd, 
Bearded Collie, Belgian Malinois, Chow 
Chow, Golden Retriever, Keeshond, Shet-
land Sheepdog, Staffordshire Terrier, 
 Sussex Spaniel, and Welsh Corgi. Mean age 
at surgery was 48 months (range: 24 – 132 
months). Mean weight was 23.6 kg (range: 
11.4 – 44.9 kg). The male:female ratio was 

a  Dyonics®: Smith & Nephew, Andover, MA, USA
b  Acufex™ Raptor Jr. or Acufex™ Alligator: Smith & 

Nephew, Andover, MA, USA
c  Prolene®: Ethicon, Somerville, NJ, USA
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15:9 with 9/24 neutered females, 2/24 in-
tact males, and 13/24 neutered males. Dogs 
included in this study acquired acute non-
weight bearing lameness traumatically 
after chasing tennis balls, or squirrels, or 
after rough play or other vigorous activity 
involving concussive forces to the fore-
limbs. 

Preoperative radiographic findings

Radiographs were assessed by board certi-
fied surgeons and there was no radio-
graphic evidence of abnormal contour, 
poor definition, blunting or rounding of 
the medial coronoid process, fragmen-
tation, subchondral bone sclerosis adjacent 
to the trochlear notch and proximal radio-
ulnar articulation near the lateral medial 
coronoid process, joint incongruence, os-
teophytosis, or soft tissue mineralization in 
any of the 24 dogs.

Arthroscopic findings

There was no arthroscopic evidence of 
medial humeral condyle pathology or gross 
incongruity in any of the affected elbows. 
All elbows had a modified Outerbridge 
grade of zero; each elbow was treated with 
removal of the fractured medial coronoid 
process and abrasion arthroplasty. All dogs 
in the study had a single large fragment 
that was classified as either displaced or 
non-displaced. Nineteen of the 24 dogs had 
a single, large non-displaced fragment 
(fracture line clearly seen, but with no to 
minimal displacement and mobile upon 
probing). Five of the 24 dogs had a single, 
large displaced fragment (fragment clearly 
displaced with easily visible, bleeding sub-
chondral bone). During arthroscopic ma-
nipulation and fragment excision, each 
fragment exhibited bleeding consistent 
with grossly healthy bone as depicted in 
▶ Figure 1.

Postoperative orthopaedic 
 examination

All dogs included were evaluated postoper-
atively for joint effusion, range of motion 
(measured with goniometry), comfort and 
lameness. Some dogs missed these ap-
pointments due to owner non-compliance 

and loss to follow-up. At the four-week re-
examination, 18/20 dogs had normal 
flexion angles on goniometry. Fourteen of 
the 15 dogs that returned 16 weeks postop-
eratively had full return to function. One 
dog was able to return to acceptable func-
tion after 16 weeks, with none experiencing 
unacceptable function after the eight-week 
re-examination. 

Discussion

Elbow dysplasia is a developmental condi-
tion and clinical signs of medial compart-
ment disease are usually seen in immature 
dogs between six to 18 months of age, 
though dogs may begin displaying clinical 
signs at any age. These dogs may develop 
early onset elbow osteoarthritis (23, 24). 
Dogs with osteochondrosis or osteochon-
dritis dissecans tend to be presented be-
tween five to eight months of age, whereas 
the mean age at diagnosis of medial coron-
oid disease is 13 months, with clinical signs 
occurring as early as four months of age 
(24, 25). Dogs with fragmented coronoid 
process due to elbow dysplasia suffer from 
bilateral disease 25–80% of the time (16, 
19, 24). Our inclusion criteria were specifi-
cally designed to create a sample popu-
lation that categorically excluded any dog 
afflicted with elbow dysplasia.

Dogs in our study experienced an acute 
onset of unilateral non-weight bearing 
lameness beginning immediately after a 
traumatic, concussive event. Dogs that 
were presented with chronic lameness, and 
secondary cartilage or radiographic 
changes after similar inciting events were 
excluded due to the impossibility of distin-
guishing a traumatic fracture of the medial 
coronoid process from a fragmented cor-
onoid process event. While a number of the 
breeds diagnosed with traumatic fracture 
of the medial coronoid process in this 
study commonly suffer from elbow dyspla-
sia, the individual dogs included in the 
study showed no signs of radiographic or 
arthroscopic lesions consistent with elbow 
dysplasia. Additionally, the unilateral, acute 
and traumatic presentation of these dogs 
further reinforced their distinction from 
traditional cases of fragmented coronoid 
process. 

Arthroscopically, an important charac-
teristic of traumatic fracture of the medial 
coronoid process is the quality of subchon-
dral bone observed during manipulation. 
All dogs treated arthroscopically in our 
study were observed to have a single, large, 
displaced or non-displaced fracture with 
grossly healthy bleeding bone. This is in di-
rect contrast to fragmented coronoid pro-
cess lesions removed in dysplastic elbows 
that are typically discoloured and devital-

Figure 1  
Example of a single, 
large, displaced, trau-
matic fracture of the 
medial coronoid pro-
cess displaying bleed-
ing (top arrow) con-
sistent with healthy 
subchondral bone. The 
bottom arrow points 
to the base of the 
medial coronoid pro-
cess, from which the 
fragment detached.
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ized (26). The authors also noted that frag-
mented coronoid process lesions com-
monly have more than one fragment. All 
dogs had a modified Outerbridge score of 
zero and no other abnormalities within the 
joint. These observations aid in supporting 
the distinct pathophysiology of traumatic 
versus regular fragmented coronoid pro-
cess. Additionally, using a recently pro-
posed grading scheme for assessment of 
subjective clinical outcomes, follow-up data 
in our study showed that 14/15 of dogs that 
returned 16 weeks postoperatively had full 
return to function (27). One dog was able to 
return to acceptable function after 16 
weeks, with none exhibiting unacceptable 
function after the eight week examination. 
In the authors’ experience, juvenile onset 
medial coronoid disease generally carries a 
fair to poor long-term prognosis. 

In dogs with medial coronoid disease, 
histomorphometry has demonstrated the 
presence of microcracks and subchondral 
bone disease, supporting the theory that 
repetitive traumatic concussive activities 
can result in acute fragmented coronoid 
process (9). Previous reports have de-
scribed normal histomorphometry of frag-
ments following acute development of 
clinical signs and normal elbow contact 
joint patterns, which is similar to our 
population of non-dysplastic dogs experi-
encing traumatic fracture of the medial 
coronoid process (28). While elbow incon-
gruity such as radioulnar and humeroulnar 
incongruence, or varus deformity of the 
humerus, may cause abnormal contact pat-
terns at the coronoid trochlear articulation 
and result in an increased likelihood of 
traumatic fracture of the medial coronoid 
process in dysplastic dogs, the pathogenesis 
of the fragmentation is fundamentally dif-
ferent. The histomorphometric findings of 
previous reports support the distinct physi-
ology of traumatic versus regular frag-
mented coronoid process.

Several limitations should be considered 
when interpreting the data of this study. 
The retrospective nature of this study rep-
resents a main limitation. The absence of 
histopathology of excised fragments to ob-
jectively prove the absence of microdamage 
in our population represents another. The 
lack of long-term follow up (past 16 weeks) 
was tolerated as the focus of our study was 

to describe traumatic fracture of the medial 
coronoid process and present it as a clini-
cally distinct disease unrelated to congeni-
tal elbow dysplasia, rather than to docu-
ment any progression (or lack thereof) of 
disease in treated elbows. While acquisi-
tion of computed tomography images 
would be ideal for concurrent comparison 
with arthroscopy findings, we do not con-
sider it to be a limitation of this study. The 
diagnostic value and reproducibility of 
arthroscopy has been shown to compare 
favourably with computed tomography for 
diagnosis of elbow dysplasia (29, 30). Fur-
thermore, arthroscopy enables diagnosis 
and treatment of the disease simulta-
neously. In future studies, further evalu-
ation through second-look arthroscopic 
evaluation, objective gait analysis, and 
radiographs would be necessary to deter-
mine long-term outcomes. 

Given these findings, we propose that 
traumatic fracture of the medial coronoid 
process be considered a clinically distinct 
disease unrelated to congenital elbow dys-
plasia. As a result of this isolated pathology, 
arthroscopic treatment seems to result in 
an outcome that is generally excellent with-
in 16 weeks of convalescence. The dogs in 
our study were presented without any other 
lesions commonly associated with medial 
compartment disease. Instead, they were 
presented in a manner similar to an injury; 
therefore, we believe that traumatic frac-
ture of the medial coronoid process should 
not be considered a hereditary disorder. It 
should be included in the differential diag-
nosis for dogs of any signalment with fore-
limb lameness and pain localized to the 
elbow, unremarkable elbow radiographs, 
and no prior history of elbow disease or 
 diagnosis of elbow dysplasia.
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