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The cat was sedated with a combination of
ketamine (5 mg/kg) and midazolam (0.3
mg/kg) mixed together and given subcuta-
neously. Radiographs of the affected elbow
(Fig 1a,b), contralateral elbow (Fig 2a,b) and
thorax were taken. The views of the affected
limb demonstrated a focal, sessile, mineralised
lesion with smoothly irregular margination
adjacent to the medial epicondylar crest of the
left humerus. There was no obvious associated
soft tissue swelling, consistent with the physi-
cal findings. The lesion appeared well demar-
cated from surrounding tissues, although
there was a conical-shaped mineralised struc-
ture extending from the joint to the prolifera-
tive mass. It was not possible to determine 
if this structure was contiguous with the 
synovial membrane. The cortical bone and
medullary cavity of the humerus adjacent to
this lesion appeared uninvolved in the under-
lying disease process and there was no evi-
dence of lysis within the mass. As well as this
obvious lesion, there was evidence of chronic
DJD of the left elbow, with enthesiophytes at
sites of attachment of the collateral ligaments,
increased radiodensity of subchrondral bone
in the ulna, and new bone on the distal edge of
the articular margin of the humerus and the
medial coronoid process of the ulna (Fig 1b).

There was also a mineralised lesion on the
medial aspect of the distal right humerus,
smaller and ‘smoother’ than the lesion medial
to the left elbow. The thoracic radiograph
demonstrated no evidence of metastatic dis-
ease, although the heart had shifted forward
on its axis, as is quite common in older cats.

Our assessment was that the mineralised
lesion explained much of the cat’s presenting
complaint and physical examination findings,
and that this lesion was most likely a synovial
osteochondroma, or perhaps an atypical 
bone neoplasm (osteoma, osteosarcoma,
chondroma, chrondrosarcoma, parosteal
osteosarcoma). The presence of a similar but
less dramatic lesion at a similar position in the
contralateral elbow suggested that both
lesions were reflective of the same disease
process, and emphasises the importance of
taking radio graphs of the contralateral limb 
in cases with unusual bone lesion(s).

Surgical management
A decision was made to obtain a tissue sample
for histological assessment, and simultane-
ously to debulk the lesion as much as possible
in an attempt to improve mobility of the
affected elbow joint. Cefazolin sodium (22
mg/kg) was administered by slow intra-
venous infusion immediately following
induction of general anaesthesia. 

A standard medial approach to the left
elbow was made.2 Following dissection of the
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FIG 1 Mediolateral (a), craniocaudal (b) and craniocaudal oblique (c) radiographs of the left
elbow of an elderly cat with left forelimb lameness. There is a well-circumscribed mineralised
lesion adjacent to the medial epicondylar ridge of the left humerus. There is also a conical-
shaped bony structure (arrow; c) extending from the joint to the proliferative mass, which 
was speculated to be a mineralised ‘outpocketing’ of synovial membrane. There is no lytic
component to the lesion, or the adjacent humerus. As well as these lesions, there is evidence
of chronic osteoarthritis of the left elbow (eg, the supinator sesamoid bone [arrow; a] adjacent
to the radius is more obvious than normal), increased radiodensity of the subchrondral bone 
in the ulna (a), and mineralised structures on the medial humeral epicondyle and medial extent
of the articular surface (arrows; b), which could be enthesiophytes, further osteochondromas 
or mineralised free bodies

a b c

FIG 2 Lateral (a) and craniocaudal (b) radiographs of the 
right elbow of an elderly cat with a left forelimb lameness. 
A mineralised mass (arrow; b) was evident on the medial
aspect of the right humeral condyle

a b

The presence of a similar but less dramatic lesion at a similar position 

in the contralateral elbow emphasises the importance of taking radiographs 

of the contralateral limb in cases with unusual bone lesion(s). 
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subcutaneous tissues and retraction of the
ulnar nerve, a smooth proliferative mass was
identified (Fig 3). The mass appeared to be
completely extra-articular. It was not possible
to determine with certainty whether there was
any communication with the articular cavity
of the elbow joint. The mass was gently sepa-
rated from the underlying bone using a
periosteal elevator, and dissected free from its
soft tissue attachments. Rongeurs were used
subsequently to remove residual mineralised
material from the humerus. The wound was
closed in a routine fashion with 30 polydiox-
anone sutures in a simple continuous pattern.
Skin was opposed using monofilament non-
absorbable sutures in a simple interrupted
pattern. 

Immediately postoperatively, an improved
range of motion of the elbow was noted, 
particularly with respect to full extension. An
additional dose of methadone (0.2 mg/kg)
was given postoperatively to provide further
analgesia.

Histology
Sections were prepared from the extra-
osseous masses associated with the distal end
of the humerus and the elbow joint. Two
microscopic patterns were apparent within
the two biopsy specimens. First, broad
osseous trabeculae of lamellar bone with a rel-
atively uniform scattering of osteocytic lacu-
nae containing single osteocytes were present.
Most trabecular surfaces were covered by a
single layer of plump osteoblasts. The inter-
trabecular spaces were filled with a mixture 
of fatty and haematopoietic marrow. In sever-
al of these spaces, there was some periarterial

fibrosis. An occasional island of cartilage, with
a single chondrocyte per lacuna, was evident. 

Secondly, the larger piece of tissue had
osseous trabeculae of uneven thickness, often
covered with plump osteoblasts. There were
large tracts of fibrocartilage with a few large
foci of hyaline chondrocytes. The cartilage
was mostly just below the apparent surface
and the outer margins were coated with a
thick layer of bone. Some of the cartilaginous
areas displayed endochondral vascular inva-
sion, often preceded by a multinucleated
chondroclast. Occasional foci of hyaline carti-
lage were apparent. The bands of bone and
cartilage were separated by well-vascularised,
predominantly mature, fibrous tissue. The 
cellularity of these fibrous regions was mod -
erate but with limited anisokaryosis. The
amount of fibrillary collagen was variable. 
A few intertrabecular spaces contained a 
mixture of fatty and haematopoietic marrow.
Often cells lining the osseous trabeculae were
osteoblasts. 

The radiological and histopathological pat-
terns were consistent with a feline osteo -
chondroma or synovial chondromatosis/
osteochondromatosis. The latter usually has
considerable cartilage but in cats this may
occasionally be replaced by remodelling
osteogenesis, as in this case. 

A diagnosis that was considered, but reject-
ed, was parosteal osteosarcoma.3–5 These 
surface osseous neoplasms are distinctly less
malignant than other osteosarcomas and are
often heavily ossified and somewhat lobulat-
ed. They are distinctly attached to the corti-
calis of the underlying bone, the sessile base
being in contrast to the pedunculated appear-
ance of the osteochondroma. The general
pathology involves trabeculae of lamellar
bone separated by slightly atypical spindle
cell stroma of varying cellular numbers.
Haematopoietic and fatty marrow in the 
intertrabecular spaces is not characteristic and
then only foci or islands are enclosed by 
spindle cells. There may be a cartilaginous
cap. The bone trabeculae are classed as abnor-
mal, with irregularity and multiple cement
lines.6

Outcome and long-term follow-up
Following surgery, the cat’s lameness was
improved, with no recurrence of the mass on
palpation after 18 months. Continued close
monitoring was recommended to the owner.
The owner was also advised to completely
discontinue the practice of feeding fresh liver
to the patient and to administer meloxicam
(Metacam; Boehringer Ingelheim) at recom-
mended doses to treat the underlying DJD;7,8

this drug appeared to contribute to the cat’s
improved mobility. 

FIG 3 Intraoperative view (a) demonstrating the
gross appearance of the lesion – a smooth
proliferative mass. The resected bone specimens,
submitted subsequently for histological
assessment, are shown in (b)
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Discussion

This report describes a well-circumscribed,
proliferative, periarticular mineralised lesion
in close proximity to the elbow joint of an aged
cat with osteoarthritis. Prior to biopsy, the
diagnostic possibilities included osteoarthritis,
synovial osteochondroma, osteochondroma
(either solitary, or as part of multiple cartilagi-
nous exostosis) or an atypical bone neoplasm.
However, in the light of the clinical features
(especially the absence of substantial pain,
lameness, heat or soft tissue swelling) and, in
particular, the radiographic and histologic
findings, and the postoperative clinical course,
the most likely diagnosis was synovial osteo-
chondroma or feline osteochondroma. The
presence of a proliferative bony lesion in close
proximity to a joint affected by osteoarthritis
should always suggest the possibility of 
synovial osteochondroma,9–12 especially if, as
in the present case, there is a comparable
lesion in another joint (or joints).

The suspicion that the lesion was connected
to the elbow joint by a pedunculated structure
that may have been mineralised synovial
membrane, added support to the possibility

that this was a synovial osteochondroma. Its
origin was uncertain, however, and as it may
have arisen from bone, an osteochondroma
was also a possibility. The mineralised lesion
medial to the right elbow may be a smaller
synovial osteochondroma, an osteochondro-
ma or an osteophyte.

Our impression from the veterinary literature
is that synovial osteochondromas may occur as
a primary entity, but more commonly they 
represent a degenerative condition of synovial
epithelium near joints affected by osteoarthri-
tis. Nodules form in the synovial tissue of a
joint, tendon sheaths or bursae.1 Proliferative
lesions arise from nodules of cartilage formed
by synovial metaplasia, and these nodules
undergo endochondral ossification, eventually
giving rise to mineralised periarticular mass-
es.10 Other radiographic features of DJD, such
as enthesiophytes, increased subchondral bone
opacity and bone remodelling, are often seen
concurrently with the synovial mass. In young
cats, the presence of multiple osteochrondro-
mas associated with an adverse clinical course
has been strongly associated with FeLV infec-
tion, but these arise from bone or growth plates
rather than synovial membranes.

FIG  4 Further radiographic examples 
of synovial osteochondromas in cats with
osteoarthritis. (a) Lesions in a geriatric
cat with DJD of both shoulders. Courtesy
of Randolph Baral and Melissa Catt.
(b) Lesions in a cat with DJD of both
elbows. Courtesy of Richard Gowan. 
(c) Multiple synovial osteochondromas
adjacent to the elbow joint of an aged 
cat with severe elbow osteoarthritis. 
(d) Stifle of a cat with DJD secondary 
to mucopolysaccharidosis type VI, 
a lysosomal storage disease caused by 
a deficiency of N-acetylgalactosamine-
4-sulfatase13 
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In small animals, synovial osteochondro-
matosis usually affects a single joint, such as
the shoulder, stifle, elbow or tarsus. Nodules
may be single (as in the present case) or 
multiple,10,11 and may become pedunculated
or break off, forming loose bodies within the
joint space. The radiographic appearance of
the affected joint varies according to the stage
of the condition (Fig 4), although typically sin-
gle or multiple mineralised bodies are visible
within or adjacent to the joint, in addition to
varying degrees of DJD. In the future, com-
puted tomographic constructs will likely pro-
vide a better three-dimensional representation
of the new bone formation in relation to other
anatomical landmarks.

Hypervitaminosis A is typically associated
with cats fed a diet consisting exclusively of
liver. Enthesiophytes develop in periarticular
locations as smoothly marginated and homo-
geneously textured growths, which gradually
ankylose joints. Changes are most obvious on
the cervical and cranial thoracic vertebrae but
can also develop around the shoulder and
elbow joints.10 The pathomechanism of this
change is said to be increased bone produc-
tion at points of tension, such as the insertions
of tendons and ligaments, in regions subjected
to a wide range of motion and stress, such as
the neck and thoracic limbs. Although cats
that consume a liver-only diet are most sus-
ceptible, hypervitaminosis A can also occur 
in cats that eat liver on a regular basis for a
protracted period.14 It is conceivable that the
lesions in the present cat were due, in part, to
the effect of mild chronic vitamin A excess.
However, lesions typical of hypervitaminosis
A were not evident elsewhere (eg, cervical
vertebrae) on survey radiography. 

Elbow osteoarthritis appears over-repre-
sented when the distribution of radiographi-
cally affected joints is examined.15 This 
likely reflects the fact that when cats land after
jumping from a height, the elbows bear the
greatest amount of biomechanical stress.
Elbow dysplasia, chronic low grade trauma 
or subtle malarticulations have also been 
suggested as causes of elbow DJD.16,17

Primary bone tumours in cats are uncom-
mon,18,19 representing 5% of feline neoplasms.
Osteosarcoma is by far the most prevalent,
comprising 70–80% of feline bone tumours,
with medullary or central osteosarcomas
being most common.20 Osteosarcomas may
also arise from the outer surface of the bone
(parosteal osteosarcoma) or from extraskeletal
sites, such as subcutaneous areas used for 
vaccination.21 Other primary bone tumours
include osteoma, chondroma, chondrosarco-
ma and fibrosarcoma. In this case, these 
conditions were excluded on the basis of
histopathology. The absence of pain, heat and
soft tissue swelling made a diagnosis of
osteosarcoma unlikely. Radiographically the
absence of bone destruction made this diagno-
sis even less likely. 

In people, the term synovial osteochondro-
matosis refers to a benign condition in which
synovial membrane proliferation and meta-
plasia result in cartilaginous/ossified syn-
ovial fragments in the joint space. The degree
of calcification can vary from a few calcific
specks to frankly ossified bodies. Free 
fragments may exist within the joint cavity or
be embedded within the proliferating synovi-
um and can extend to the surrounding soft 
tissues. This disorder nearly always occurs
within joints but occasionally arises within
bursa and tendon sheaths. It is monoarticular
and typically affects large joints, such as the
knee, hip, elbow and shoulder. It is more com-
mon in men than women and generally affects
patients between 20 and 50 years old. The nat-
ural history of synovial osteochondromatosis
entails gradual progression of disease, joint
deterioration, and secondary osteoarthritis.
On radiographs, the multiple lesions (typical-
ly more than five) appear as calcified or
osseous bodies within the joint or bursa. The
differential diagnosis includes pigmented 
villonodular synovitis, synovial haeman-
giomatosis, synovial sarcoma and secondary
chondromatosis (eg, associated with joint 
surface disintegration as may be caused by
osteo- or rheumatoid arthritis, osteochondral
fracture, osteochondritis dissecans). Solitary
synovial osteochondroma is an uncommon
entity, representing a rare variant of synovial
osteochondromatosis; this solitary manifesta-
tion is not connected to bone and occurs
almost exclusively near joints in the hands
and feet.22

It is clear from these descriptions that the

In small animals, synovial osteochondromatosis

usually affects a single joint, 

such as the shoulder, stifle, elbow or tarsus.

A proliferative bony lesion in close proximity to a joint affected by osteoarthritis 

should always suggest the possibility of synovial osteochondroma,

especially if there is a comparable lesion in one or more other joints.
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entities in cats and people are not quite the
same. The semantics and precise pathogenesis
of the lesion in the cat of the present report are
therefore somewhat unclear, although we
favour the notion that it is secondary to DJD.
Readers interested in this entity can find 
further information elsewhere.23

The main purpose of this report is to alert
feline practitioners to this benign entity. 
To quote a similar case report concerning a
human patient: ‘Synovial osteochondromato-
sis should always be considered as a differen-
tial diagnosis whenever a patient presents
with pain, swelling, and loss of function at or
around a joint. Chondrosarcoma has been
misdiagnosed, leading to radical and unnec-
essary amputation, because synovial osteo-
chondromatosis has not been considered.’24

These words seem just as pertinent in the 
veterinary context – it would be tragic if this
were to occur in a feline patient.
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