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Abstract

Case summary A 15-year-old male castrated domestic shorthair cat originally presented to its primary care
veterinarian with a chief complaint of a multi-month history of decreased appetite, weight loss and mild weight-
bearing lameness. On physical examination, over the right scapula there was mild-to-moderate muscle wasting
and a palpable firm, bony mass measuring approximately 3.5cm X 3cm. A complete blood count, chemistry panel,
urinalysis, urine culture and baseline thyroxine were clinically unremarkable. Further diagnostics included CT, which
revealed a large, expansile, irregularly mineralized mass centered over the caudoventral scapula at the site of
attachment of the infraspinatus muscle. Following wide surgical excision by means of complete scapulectomy the
patient regained function of the limb and has been free of disease since. The clinical institution’s pathology service
examined the resected scapula with associated mass and diagnosed an intraosseous lipoma.

Relevance and novel information Intraosseous lipoma is a rare form of bone neoplasia that has only been reported
onceinthe smallanimal veterinary literature. Histopathology, clinical signs and radiographic changes were consistent
with what is described in human literature. It is hypothesized that these tumors occur because of invasively growing
adipose tissue within the medullary canal following trauma. Considering the rarity of primary bone tumors in cats,
intraosseous lipomas should be considered as a differential diagnosis in future cases with similar signs and history.
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Introduction A rare manifestation of lipoma is intraosseous lipoma,
Primary bone tumors are uncommon in cats, with an which, to date, has only been described once in the vet-
estimated incidence of 4.9 per 100,000.! Up to 90% of erinary literature in a 2-year-old Leonberger.” In humans,
feline bone tumors are histologically malignant with the reported prevalence of intraosseous lipoma in bone
osteosarcoma comprising 70-80% of these cases.'? While —tumors is 1/1000.% It is hypothesized that these tumors
radiographic and histopathologic changes of osteosar- ~occur as a result of invasively growing adipose within
coma are identical in dogs and cats, feline osteosarcoma
has a lower metastatic rate of approximately 5% to 10% . . )
vs >90% in canine cases.! Other primary bone tumors, Department of Small Animal Clinical Sciences, College of -

. Veterinary Medicine, University of Pennsylvania, Philadelphia,
such as chondrosarcoma and fibrosarcoma, are exceed- PA, USA
ingly rare in cats.® For malignant bone tumors, aggres-
sive surgical resection remains the treatment of choice.>”7 ~ Corresponding author:
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occurs with a lower frequency in cats than in dogs. Pennsylvania, 3900 Delancey Street, Philadelphia,
The most common locations include the subcutaneous paA 19104-6243, USA

tissues of the trunk, gluteal region and proximal limbs.®  Email: sjourk@vet.upenn.edu
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Figure 1 (a) Left lateral, (b) right lateral and (c) dorsoventral thoracic radiographs demonstrating a large expansile
mass centered on the caudle angle of the right scapula that is characterized by proliferation/sclerosis and permeative

to moth-eaten lysis

the medullary canal following trauma.!%!! This can lead
to secondary periosteal proliferation of the bone and
subsequent bone expansion.!® Mild clinical signs gener-
ally preclude a good outcome following surgical resec-
tion if applicable.3”

This case report describes an intraosseous lipoma
affecting the scapula in a 15-year-old male castrated
domestic shorthair cat. To our knowledge, there are no
reported cases of feline intraosseous lipoma in the veteri-
nary literature.

Case description

A 15-year-old male castrated domestic shorthair cat was
presented to the primary care veterinarian with a chief
complaint of decreased appetite, mild weight-bearing
lameness of the right forelimb and a multi-month history
of unintentional weight loss. The cat did not have any
other systemic signs of illness and had no past pertinent
medical history. It was reportedly indoor only, was over-
due for rabies and feline viral rhinotracheitis, calcivirus
and panleukopenia (FVRCP) vaccinations, and had pre-
viously tested negative for feline leukemia virus/feline

immunodeficiency virus. On physical examination, no
overt abnormalities were detected. A complete blood
count (CBC), chemistry panel, urinalysis, urine culture
and baseline thyroxine results were clinically unremark-
able. Sedated thoracic radiographs revealed a lytic lesion
on the caudal border of the right scapula, as well as a
suspected pulmonary nodule.

The patient was referred for oncologic consultation at
a veterinary specialty center 10 days after initial presen-
tation to the primary care veterinarian. Thoracic radio-
graphs were repeated, and no pulmonary parenchymal
lesions were described (Figure 1); ultrasound was used
to differentiate the previously reported pulmonary nod-
ule as a focus of nodular fat necrosis. Abdominal ultra-
sound revealed diffuse small intestinal thickening,
consistent with inflammatory bowel diseases vs small
cell lymphoma, as well as a 1.7 X 1.7 X 1.4 cm in diameter
rounded mass noted in the left adrenal gland. CT of
the thorax, forelimbs and abdomen revealed a large,
expansile, irregularly mineralized mass centered over
the caudoventral scapula at the site of attachment of the
infraspinatus muscle (Figure 2). The mass did not extend
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Figure 2 Dorsal thoracic CT showing a large expansive
irregularly mineralized mass involving the right scapula

to the scapulohumeral joint or beyond the dorsal and
mid-portions of the scapula. A thin wall of bone sur-
rounded the stippled, irregular internal mineralization.
The remainder of the study had findings supporting pre-
vious imaging studies but was otherwise unremarkable.

While the patient was under anesthesia, cytologic
samples of the mass were obtained via fine-needle aspi-
ration and submitted for review to a clinical pathologist
at a reference laboratory. The diagnostic interpretation
was morphologically unremarkable marrow tissue with
no evidence of neoplastic cells.

The patient was presented to the University of
Pennsylvania, Ryan Veterinary Hospital, 1.5 months
after the initial diagnosis. On physical examination, a
grade 3/6 left parasternal heart murmur was auscultated.
Over the right scapula there was mild-to-moderate
muscle wasting and a palpable firm, bony mass measur-
ing approximately 3.5X3cm. When the patient ambu-
lated, there was a notable 3/5 right forelimb lameness.
A CBC and chemistry panel were clinically unremarka-
ble. Recheck ultrasound of the left adrenal gland showed
that the mass was static in size. No evidence of heart
disease was seen on echocardiogram. Diagnostic and
treatment options were discussed, including surgical
biopsy to obtain a definitive diagnosis of the scapular
mass, forequarter amputation, scapulectomy and

palliative radiation therapy. The owners elected to move
forward with a right total scapulectomy.

On the day of surgery, the patient was anesthetized
and the surgical site was clipped, prepped and draped
using a standard aseptic technique. The scapulectomy
was performed routinely as described by Clarke and
Findji.* Following removal of the scapula, the gleno-
humeral joint capsule and ligamentous attachments were
tacked to the periosteum of the first rib with a single
interrupted horizontal mattress suture using 2-0 Prolene.
The muscles were apposed with 2-0 PDS in horizontal
mattress and simple interrupted patterns. The subcuta-
neous tissue was apposed using 3-0 Monocryl in a simple
continuous pattern. Skin sutures were placed using 3-0
Ethilon in a cruciate pattern. The entire scapula and asso-
ciated tissues were submitted in 10% formalin for histo-
pathologic evaluation.

Immediately postoperatively, analgesia was man-
aged with methadone (0.1mg/kg IV g6h) and a single
subcutaneous injection of robenacoxib (2.05mg/kg) fol-
lowed by oral administration (1.35mg/kg PO q24h).
Two days postoperatively, the cat was discharged from
the hospital with buprenorphine (0.013mg/kg PO 8-
12h) and gabapentin (10.5mg/kg q12h PO). A soft pad-
ded bandage was applied to the right thoracic limb
and thorax to provide additional limb support during
recovery. Five days after surgery, the patient returned
for a recheck after the owner reported that the right
front paw appeared swollen. The bandage was
removed revealing mild irritation of the axillary skin.
The incision was healthy and intact. At the time of
suture removal, 17 days postoperatively, the incision
was healed and all swelling of the right front paw was
resolved. The patient was comfortably ambulating on
all four limbs with only a mild gait abnormality.

The scapula was formalin-fixed (10% buffered forma-
lin) and decalcified in 5% formic acid. Sections from the
scapula were processed and stained, and then evaluated
by pathologists at the authors’ facility. Sections of tissue
evaluated were comprised of histologically normal skele-
tal muscle surrounding lamellar cortical bone. Medullary
bony trabeculae were compressed and thinned by lobules
of well-differentiated adipocytes with large, clear vacu-
oles replacing the cytoplasm with peripheralization and
compression of the nuclei (Figure 3). Cellular and nuclear
pleomorphism were minimal and mitoses were not noted.
Medullary bone marrow precursor cells were largely
replaced by the neoplastic adipocytes. No evidence of
vascular invasion or of periosteal invasion were noted. An
intraosseous lipoma was diagnosed based upon the clini-
cal, radiographic and histopathologic findings.

Discussion

Intraosseous lipoma is a rare form of bone neoplasia and
has only been reported once in the small animal veteri-
nary literature.” In the case reported here, histopathology,
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Figure 3 (a,b) Histology of the scapular mass. Hematoxylin and eosin stain

clinical signs and radiographic changes were consistent
with what has been described in the human literature.

Intra-, para- and periosseous lipomas can be differen-
tiated based upon their origin.!%!! While intraosseous
lipomas develop within the medullary canal and break
through bone via new bone formation, para- and perios-
seous lipomas can stimulate a periosteal reaction but do
not affect the medullary canal.!'®" The most common
lipoma — that arising from subcutaneous tissue — can
rarely cause secondary bone defects through pressure or
invasive growth.!%1! In the case reported here, the lipoma
expanded the medullary canal, causing distension and
thinning of the cortical bone, supporting the hypothesis
that this represented an intraosseous lipoma.

In the veterinary literature there is a single report
describing intraosseous lipoma in a 2-year-old intact
female Leonberger.” Similar to the case reported here,
that patient presented for a history of chronic lameness
in the right forelimb that was refractory to medical man-
agement.” Radiographs showed extensive cyst-like oste-
olysis of the diaphyseal of the ulna and distal metaphysis
of the radius.” The mass and associated periosteum were
surgically resected and submitted for histopathologic
interpretation. The histologic arrangement of neoplastic
cells of that lipoma previously reported in the literature
were similar to those seen here, as both were composed
of mature adipocytes that compressed and attenuated
medullary bone. Interestingly, both lipomas had regions
of infiltration of neoplastic adipocytes into the adjacent
skeletal muscle.

In people, intraosseous lipomas are radiographically
characterized by a sclerotic rim surrounding an osteolytic
lesion in the medullary canal of bone.!%12* The radio-
graphic interpretation of the scapular lesion in this case, as
well as that from the only other reported case in the vet-
erinary literature, were similar or identical to the human

radiographic definition of intraosseous lipoma.”10.12-14
On histopathology, these masses are commonly
described as densely packed, mature, non-mitotic adi-
pocytes with fine fibrovascular stroma that are locally
infiltrative, often without invading vasculature or peri-
osteum.”191! In both veterinary cases, imaging findings
were correlated with those of similarly described histo-
pathologic interpretations, leading to a diagnosis of
intraosseous lipoma.

Primary bone tumors in cats are exceedingly rare, with
the most common tumor type being osteosarcoma.! The
radiographic changes seen with osteosarcoma, including
osteolysis, cortical lysis and new bone formation, parallel
the radiographic changes observed in this case."%15
In addition, the location is commonly appendicular and
is often locally invasive without signs of metastasis.!
Histologically, feline osteosarcoma is described similar to
canine osteosarcoma.! While both osteosarcoma and
intraosseous lipoma originate from bone, the histologic
characteristics seen in this patient did not demonstrate
any malignant features associated with osteosarcoma,
including a lack of osteoblasts, multinucleated giant cells
and local invasion into blood vessels.!

Considering the rarity of feline primary bone tumors,
other less common pathologies are poorly character-
ized. Chondrosarcoma was a strongly considered differ-
ential in this case as this tumor type can frequently
affect the scapula and is considered the second most
common primary bone tumors in cats.>51¢ Much like
intraosseous lipomas, chondrosarcomas exhibit slow
growth, aggressive local invasion and rarely, if ever,
metastasis.® Histologically, they are uniquely character-
ized by interwoven bundles, sheets and nests of cells
within basophilic, chondroid matrix.!® There was an
absence of matrix associated with neoplastic cells in this
case, and cells were not spindle shaped or arranged in
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bundles. Fibrosarcoma has been described in the litera-
ture but arises from fibrous and connective tissue and
does not commonly infiltrate into bone.!

Conclusions

This report highlights the rare diagnosis of intraosseous
lipoma in the scapula of a domestic shorthair cat.
Following wide surgical excision by means of complete
scapulectomy, the patient regained function of the limb
and, at the time of writing, has been free of disease for 4
months. Considering the rarity of primary bone tumors
in cats, intraosseous lipomas should be considered as a
differential diagnosis in future cases with similar signs,
history and diagnostic imaging findings.
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