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Abstract

Objective: To report a case of unilateral lateral coronoid process fragmenta-
tion in a dog treated via lateral elbow arthroscopy portals.

Animal: A 9-month old male intact English Bulldog.

Study design: Case report.

Methods: The dog presented with a history of intermittent right thoracic limb
lameness. Orthopedic examination on presentation was unremarkable. Com-
puted tomography of the right thoracic limb was pursued and revealed a min-
eralized focus along the lateral margin of the lateral coronoid process as well
as sclerosis of the medial coronoid process and subtrochlear region of the ulna.
Elbow arthroscopy was performed via a lateral approach and revealed chon-
dromalacia of the entire lateral coronoid process. Abrasion arthroplasty of the
lateral coronoid process was performed.

Results: Complete resolution of the lameness was achieved within two weeks
of surgery. At 6 weeks postoperatively, the dog remained sound and a gradual
return to normal activity was recommended. At the final follow up assessment,
5 months after surgery, no abnormalities were found on orthopedic examina-
tion and the owners reported excellent limb function with no observable
lameness.

Conclusion: Lateral coronoid disease can occur as a rare component of elbow
dysplasia in dogs. Abrasion arthroplasty via lateral arthroscopic portals may
have resulted in a successful outcome in this case and may form an effective
treatment option for lateral coronoid disease in dogs.

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, provided

the original work is properly cited.
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1 | INTRODUCTION

Elbow dysplasia is a common cause of lameness in
medium to large breed dogs that encompasses a group of
developmental disorders including ununited anconeal
process, medial coronoid disease (MCD), osteochondrosis
and joint incongruity.'™ Of these conditions, MCD is the
most prevalent and is characterized by chondromalacia,
fissuring, or fragmentation of the subchondral bone and
cartilage of the medial coronoid process (MCP).'™*
Although the exact etiopathogenesis of MCD is incom-
pletely understood, prevalent theories include a localized
disturbance of endochondral ossification as well as supra-
physiological loading of the MCP secondary to elbow
incongruity. In either scenario, fatigue microdamage to
the subchondral bone is associated with secondary
degeneration of the associated articular cartilage.”™ The
definitive diagnosis of MCD is performed through a com-
bination of imaging modalities including radiography,
computed tomography (CT), and arthroscopy.*”'2
Although the relative efficacy of surgical versus nonsurgi-
cal treatment modalities remains controversial, surgical
treatment typically involves fragment removal and/or
abrasion arthroplasty via a standard medial arthroscopic
approach.”'*71¢

Contrary to MCD, lateral coronoid disease (LCD) has
rarely been reported in dogs, typically manifesting as
chondromalacia of the lateral compartment secondary to
diffuse elbow osteoarthritis."®'* To the author's knowl-
edge, there are no clinical reports on the treatment of lat-
eral coronoid disease (LCD) in dogs. Furthermore, the
clinical application of canine elbow arthroscopy via lat-
eral portals has only been described in a single case

report'? for the treatment of bilateral radial head OCD.
As such, the objective of this case report was to describe
the clinical presentation, diagnostic findings, and out-
come of a dog with a fragmented lateral coronoid process
treated with abrasion arthroplasty via lateral arthroscopy
portals.

2 | MATERIALS AND METHODS

A 9-month-old male intact English Bulldog weighing
23.3 kg presented to the University of Georgia Veterinary
Teaching Hospital with an intermittent right thoracic
limb lameness of 5 months duration. The episodes of
lameness would typically occur after periods of inactivity
and would resolve with exercise. Radiographs of the right
elbow and carpus were obtained by the primary veterinar-
ian and revealed mild to moderate sclerosis of the ulnar
trochlear notch and bipartition of the second carpal bone
(Figure 1). A 3-week regimen of activity restriction and
twice daily oral administration of gabapentin (8.7 mg/kg)
was implemented but did not result in any discernable
improvement.

Upon general physical examination, the dog was
mildly overconditioned (body condition score of 6/9) and
had a prolapsed urethra. Orthopedic examination was
completely unremarkable with no lameness, crepitus,
effusion, pain or abnormal range of motion noted in any
limb or joint. Due to the ongoing right thoracic limb
lameness observed at home, the owners elected to pro-
ceed with advanced imaging.

Computed tomography (Somatom Sensation 64, Sie-
mens Healthineers, Erlangen, Germany) of both thoracic

FIGURE 1

Mediolateral (A) and craniocaudal (B) radiographic projections of the right elbow. There is mild to moderate sclerosis of the

ulnar trochlear notch, extending to the region of the medial and lateral coronoid processes, without evidence of fragmentation. Dorsopalmar

radiographic projection of the right carpus (C) showing a bipartite second carpal bone with mild enthesophyte formation along the lateral

margin of the ulnar carpal bone.
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limbs was performed, which revealed a mineral attenuat-
ing focus along the lateral margin of the right lateral cor-
onoid process. This mineral focus measured 2.2 x 1.2
x 1.3 mm and partially effaced the cortical margin of the
lateral coronoid process. A corresponding small defect was
also present in the adjacent lateral coronoid process, creat-
ing a blunted appearance to the lateral coronoid process
(Figure 2). Moderate sclerosis of the MCP and subtro-
chlear region were also present without evidence of MCP
fragmentation. In addition to the findings described above,
CT revealed bilateral fragmentation of the second carpal
bones. The right second carpal bone was bipartite while
the left second carpal bone was multipartite (Figure 3).

Treatment options discussed with the owner included
continued medical management with the inclusion of a
non-steroidal anti-inflammatory drug or arthroscopic
exploration of the lateral compartment and fragment
retrieval via lateral portals. After careful consideration,
the owners elected to move forward with right elbow
arthroscopy, urethropexy and castration. The patient was
premedicated with methadone (0.2 mg/kg IM), dexmede-
tomidine (3 mcg/kg IM), maropitant (1 mg/kg IV) and
metoclopramide (1 mg/kg IV). General anesthesia was
induced with ketamine (2 mg/kg IV) and propofol
(2.1 mg/kg IV) and maintained with sevoflurane inhala-
tion (1%-2%) and a ketamine CRI (1 mg/kg/h).

The patient was positioned in dorsal recumbency and
the right thoracic limb was prepared and draped routinely
using a hanging limb technique. Lateral arthroscope,
instrument, and egress portals were established as previ-
ously described'? and a 30 degree 1.9 mm arthroscope

FIGURE 2

(Arthrex Inc., Naples, Florida) was used for joint explora-
tion. Upon entry into the lateral elbow compartment,
moderate synovitis was noted. An arthroscopic shaver
(Formula Shaver, Stryker, Kalamazoo, Michigan) was used
to debride synovium as needed to facilitate visualization.
Upon inspection of the LCP, the articular cartilage surface
was noticeably irregular but otherwise intact (Figure 4).
During palpation of the LCP with a meniscal probe, sub-
stantial chondromalacia of the entire LCP was appreci-
ated, providing a modified Outerbridge score (MOS) of
1. No obvious cartilage cleft or cleavage plane was identi-
fied. A curette was used to debride the diseased cartilage
until healthy, bleeding, subchondral bone was seen
(Figure 4). No distinct fragments were able to be obtained
for histopathologic analysis. The instruments were
removed, and the two portals were closed routinely.

During the immediate postoperative period, the
patient was administered one dose of methadone
(0.1 mg/kg IV) and subsequently started on carprofen
(2.14 mg/kg orally every 12 hours for 5 days) and trazo-
done (6.5 mg/kg orally every 8-12h as needed for
14 days).

The following morning, the patient had a moderate
right thoracic limb lameness but was comfortable on pal-
pation and range of motion of the right elbow. In addi-
tion to carprofen and trazodone, the patient was
discharged with amoxicillin (13 mg/kg orally every
12 hours for 7 days) for a urinary tract infection. The
owner was instructed to restrict the dog's activity to short
leash walks until his progress examination at 6 weeks
postoperatively.

Computed tomography (CT) images of the right elbow (A-C) in an English Bulldog with incomplete fragmentation of the

lateral coronoid process. Transverse (A), sagittal maximum intensity projection (B), and dorsal plane (C) CT images in a bone window
showing the incomplete fragmentation of the lateral coronoid process (white arrow) and associated subchondral defect along the lateral
coronoid process. Laterality markers: Cd, caudal; Cr, cranial; L, lateral; M, medial. Bone labels: H, humerus; R, radius; U, ulna.
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FIGURE 3 Computed tomography (CT) images of the right carpus (A-C) and left carpus (D-F) in an English Bulldog with bilateral
fragmentation of the second carpal bones. Transverse (A, D), sagittal (B, E), and dorsal plane (C, F) CT images in a bone window showing
fragmentation of the second carpal bone (black asterisk and white arrow). Laterality markers: D, dorsal; L, lateral; M, medial; P, palmar.

Bone labels: MC2, second metacarpal bone; R, radius.

3 | RESULTS

The dog was reassessed at 2, 6, and 20 weeks postopera-
tively. At 2 and 6 weeks postoperatively, the owners
reported excellent limb function and no abnormalities
were detected on subjective gait analysis and orthopedic
examination. At 6 weeks postoperatively, a gradual
reintroduction to normal activity was advised. Upon final
follow up at 5 months postoperatively, the owners con-
firmed a return to normal activity and reported continued
excellent limb function with no episodes of lameness
observed since surgery. Orthopedic examination remained

unremarkable, with no appreciable lameness, elbow pain,
or joint effusion.

4 | DISCUSSION

This case report documents the diagnosis and successful
treatment of a fragmented LCP via lateral arthroscopy
portals in a dog. There is a paucity of information regard-
ing LCD in dogs. Although poorly described, LCD
typically manifests as a component of diffuse elbow oste-
oarthritis and is most commonly referred to as a
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FIGURE 4 Arthroscopic views of the lateral compartment of the right elbow through a lateral arthroscope portal. (A) On initial

evaluation, the articular surface of the lateral coronoid process was irregular (arrows) and soft on direct palpation (modified Outerbridge

score 1). (B) Abrasion arthroplasty was performed using a small curette. The subchondral bone was soft and discolored, and was debrided

until bleeding occurred. 1, lateral aspect of the humeral condyle; 2, radial head; 3, lateral coronoid process.

contraindication for certain surgical procedures addressing
MCD, such as the proximal abducting ulnar osteotomy,
sliding humeral osteotomy, and canine unicompartmental
elbow arthroplasty procedures.'®?>*" Interestingly, iso-
lated fragmentation of the LCP was identified incidentally
in two healthy Golden Retrievers in one descriptive ana-
tomic study.'® Both dogs were skeletally immature (16 and
24 weeks of age) and exhibited no lameness or evidence of
elbow pathology on orthopedic examination. The fragmen-
ted LCPs described in this report were associated with a
concomitant cartilage-free area at the trochlear notch near
the lateral coronoid process. Although it is possible that
these two findings could be correlated with each other, it
is important to consider that cartilage-free areas on the
ulnar trochlear notch and humeral condyle occur in
absence of inflammation and are commonly identified as
normal anatomic variations in healthy dogs. In addition,
no cartilage-free areas were observed in the dog described
in this case report.

Although the etiology of LCP fragmentation remains
unclear, the authors suspect that the LCP lesion identi-
fied in this case report likely represents a rare component
of elbow dysplasia. Similar to our case, clinical signs asso-
ciated with elbow dysplasia are typically seen in skele-
tally immature, medium to large breed dogs. In addition,
subchondral sclerosis of the MCP and subtrochlear
region of the ulna was identified on CT, which is often
considered an early indicator of MCD and elbow dyspla-
sia.'” Traumatic LCP fracture forms an important differ-
ential, however there was no history of an acute
traumatic event. In addition, arthroscopic evaluation did
not reveal a distinguishable fracture line nor the presence
of healthy subchondral bone, further diminishing the
probability of a traumatic etiology.**

It is plausible that the etiopathogenesis of LCP frag-
mentation in this case is similar to that of MCD, involv-
ing either a localized disturbance in endochondral
ossification and/or supraphysiologic loading of the LCP
secondary to elbow incongruity. Although no overt signs
of elbow incongruity were observed on CT or arthros-
copy, it is possible that transient or dynamic elbow incon-
gruity may have been present and contributed to LCP
fragmentation. Although previous studies have not iden-
tified the LCP as a distinct area of contact during joint
loading of the normal canine elbow, the predominant
areas of contact may differ depending on dog breed/con-
formation, elbow pathology, and activity profile.>*>* His-
topathological analysis could have provided further
clarification in regards to the etiology and pathogenesis
in this case. Unfortunately, this was unable to be
obtained due to the absence of a distinct LCP fragment
on arthroscopic evaluation.

Abrasion arthroplasty of the LCP was performed
through lateral arthroscopy portals as previously
described."” This approach was simple to perform, pro-
vided clear visualization of the lateral elbow compart-
ment, and allowed for ready access to the LCP for
treatment. An excellent outcome was achieved, with
return to normal function and complete resolution of
clinical signs. Nonetheless, it is important to note that
clinical improvement may have been observed without
surgical intervention. Although a trial of nonsurgical
management was attempted prior to arthroscopy, it is
possible that a longer period of activity restriction in
combination with a nonsteroidal anti-inflammatory drug,
as instituted postoperatively, could have contributed to
clinical improvement. Similarly, the MCD identified on
preoperative CT may have contributed to clinical signs
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and resolved with nonsurgical management. Lastly, it
must be acknowledged that the short term follow-up
obtained in this report may not accurately reflect the long
term outcome of this case, as progressive degeneration of
the lateral compartment may lead to worsening lameness
over time.

It is important to note that the dog did have evidence
of concomitant MCD on CT, and that this pathology
could have contributed to clinical signs. Abrasion arthro-
plasty of the LCP led to a successful outcome in this case,
with return to normal function and complete resolution
of clinical signs. Clinical signs could have been due to
MCD that resolved with prolonged postoperative
activity restriction and gradual return to function. No
obvious pathology was visible in the medial compart-
ment during arthroscopic exploration; however, com-
plete visualization of the MCP was not able to be
obtained via the lateral arthroscopic approach. Due to
the absence of MCP fragmentation on CT, as well as
the risk of iatrogenic articular cartilage injury to the
medial compartment, the authors did not feel that
additional exploration via medial arthroscopy portals
was warranted.

In addition to the fragmented LCP, CT revealed bilat-
eral fragmentation of the second carpal bones. Based on
the bilateral distribution and smooth margination of the
fragments, in combination with the absence of swelling
and pain on examination, these lesions are most consis-
tent with congenital multipartition of the second carpal
bone. Interestingly, multipartition of the second
carpal bone has recently been documented in another
English Bulldog.'> While the likelihood of these lesions
having clinical significance is improbable, it is important
to recognize that the English Bulldog breed might exhibit
a predisposition to their formation. Additionally, these
lesions may be encountered incidentally during diagnos-
tic evaluation.

This case report describes the presentation, diagnosis,
and treatment of a dog with a fragmented lateral coro-
noid process. Arthroscopic abrasion arthroplasty was
performed via lateral arthroscopy portals without com-
plications and may have led to successful resolution of
the patient's clinical signs. The limitations of this study
are attributed to only having a single case and the lack
of histopathology to assess the cellular characteristics
of the debrided lesion. In addition, since no identifiable
abnormalities were found on orthopedic examination,
the reliance on client-reported outcomes for lameness
assessment introduces the possibility of treatment bias.
Additional cases of dogs with LCD are necessary to
determine its prevalence, association to MCD, clinical
relevance, and the most effective treatment for alleviat-
ing related clinical signs.
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