
CASE REPORT
Development of an injection site sarcoma shortly
after meloxicam injection in an unvaccinated cat
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A single dose of a rapidly-absorbed non-steroidal anti-inflammatory drug (NSAID)
was injected into the subcutaneous tissue of the interscapular region of
a 12.5-year-old cat. A mild swelling was noticed at the injection site 6 weeks later.
This progressed into a 5 cm diameter mass which was removed 6 months after the
injection had been given. An injection site sarcoma (ISS) was diagnosed
histologically. As the cat had not been vaccinated for at least 12 years, the previous
NSAID injection was considered to be a possible cause of the ISS. Inflammation is
thought to be important in the development of ISS. If injection of a rapidly-absorbed
NSAID can stimulate sufficient inflammation topromote thedevelopment of an ISS,
other non-vaccine injections may also have the potential to influence ISS
development. This suggests that injection of both vaccines and non-vaccine
medications should be minimised to reduce the risk of ISS development.
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A
12.5-year-old male domestic shorthair cat
presented with a 3-month-history of
gradually-worsening stiff gait and occasional

limping. A presumptive diagnosis of osteoarthritis
was made on clinical examination and a subcutaneous
injection of 0.3 mg/kg meloxicam (Metacam; Boeh-
ringer Ingelheim Vetmedica GmbH, Ingelheim, Ger-
many) was given in the interscapular area. Six
weeks later, a small soft mass was observed at the in-
jection site. This mass continued to enlarge and a 5 cm
diameter firm mass was palpable when the cat repre-
sented to the veterinarian 6 months after the injection
had been given. Due to concerns of possible neoplasia,
it was decided to surgically excise the mass. A pre-
anesthetic blood chemistry panel did not reveal signif-
icant findings. Anaesthesia was induced using
a combination of 1 mg butorphanol (Torbugesic;
Pfizer Australia, West Ryde, Australia), 0.2 mg mede-
tomidine (Domitor; Pfizer Australia, West Ryde, Aus-
tralia) and 13 mg diazepam (Pamalin; Parnell
Laboratories New Zealand, Auckland, New Zealand)
given intravenously followed by maintenance using
inhaled isoflurane. During surgery, the mass was ob-
served to be penetrating deeply within the interscap-
ular region. The mass was dissected from the

surrounding tissue and fixed in 10% neutral buffered
formalin.

Formalin-fixed samples were embedded in paraf-
fin. Sections were cut at 5 mm and stained with haema-
toxylin and eosin. Histological examination revealed
a nodular proliferation of neoplastic spindle shaped
cells within the hypodermis. The cells were arranged
in poorly-defined bundles that were supported by
a marked fibrous stroma (Fig 1). Neoplastic cells had
multifocally infiltrated the panniculus muscle. A cen-
tral area of necrosis was visible within the neoplasm.
The cells were a pleomorphic population that ranged
from elongate with an ovoid central nucleus, indis-
tinct nucleoli, and moderate quantities of eosinophilic
finely granular cytoplasm to large plump cells with
round peripheral nuclei that contained prominent, of-
ten multiple nucleoli, and large quantities of deeply
eosinophilic cytoplasm. Numerous giant cells and
29 mitoses/10 hpfs were visible within the neoplasm.
Lymphocyte aggregates were visible surrounding the
neoplasm.

For immunohistochemistry, sections were cut at
a thickness of 4 mm, deparaffinised in xylene, rehy-
drated in graded ethanol, and rinsed in distilled water.
Antigen retrieval for the anti-desmin antibody was
achieved by incubating slides in epitope retrieval solu-
tion 2 (Leica Microsystems GmBH, Wetzlar, Germany)*Corresponding author. E-mail: j.munday@massey.ac.nz
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for 20 min. No antigen retrieval was necessary for the
anti-smooth muscle actin immunohistochemistry. The
slides were then incubated with antibodies against des-
min (1:200 dilution, Dako, Carpinteria, CA) and smooth
muscle actin (1:1000 dilation, Dako, Carpinteria, CA). A
Bond Refine Detection staining kit (Leica Microsystems
GmBH,Wetzlar,Germany)using 3,30-diaminobenzidine
substrate was used to visualise the immunoreaction and
sections were counterstained with haematoxylin. Im-
munohistochemistry revealed the presence of desmin
and smooth muscle actin in neoplastic cells predomi-
nantly within the periphery of the neoplasm (Fig 2).

The histological and immunohistological appearance
was considered consistentwith an injection site sarcoma
(ISS). The cat had been adopted from an animal rescue
organisation when 4 months old and had not been vac-
cinated after adoption. Prior to developing osteoarthri-
tis, the only veterinary attention that the cat had
received was at 6 months of age when he was neutered.

ISSs (also referred to as vaccine associated sarcomas)
are awell-recognised feline neoplasm that have been as-
sociatedwith the administration of adjuvanted vaccines
and, to a lesser extent, non-adjuvanted vaccines.1e3 Ep-
idemiological evidence suggests that injection of long-
acting penicillin and corticosteroid formulations may
also cause ISS development.4 In the present case, the
ISS developed soon after injection of meloxicam,
a non-steroidal anti-inflammatory drug (NSAID) that
is rapidly absorbed from the subcutaneous tissue.5 To
the authors’ knowledge, this is the first time that an
ISS has been associated with the injection of a NSAID.
Additionally, this is the first evidence to suggest that
the injection of rapidly-absorbed medications could be
a possible cause of ISS development. However, as this
is only a single case, the nature of the association be-
tween the NSAID injection and ISS development

remains uncertain and it cannot be proven that the injec-
tion of the NSAID caused the ISS in this cat.

Currently, the influence of non-vaccine injections on
ISS development is uncertain. Part of the uncertainly is
because most cats that receive non-vaccine injections
have also previously been vaccinated.6 In contrast, if
the presently described cat had ever been vaccinated,
this occurred over 12 years before ISS development.
ISSs are reported to develop between 2 months and
3.5 years after vaccination.1,2 Therefore, a previous vac-
cination is extremely unlikely to be the cause of the ISS
in the presently described cat. If the cat in the present
case had been regularly vaccinated, the ISS would
have been assumed to be due to previous vaccination.
This case was only further investigated because the ISS
was diagnosed in a cat that was known to have not
been recently vaccinated. This suggests that it is possi-
ble that some feline ISSs that are attributed to previous
vaccination could have actually been caused by injec-
tion of other non-vaccine medications.

Vaccines are thought to cause ISS by inducing inflam-
mation within the subcutaneous tissue.7,8 In the present
case, it appears unlikely that a small volume of rapidly-
absorbed NSAID would induce significant inflamma-
tion. Therefore, if the present ISS was caused by
inflammation, this inflammation appears unlikely to
have been due to the injected meloxicam. Therefore, it
may have been the process of injection that resulted in
inflammation rather than the injected medication. Injec-
tion causes inflammation due to the needle penetrating
the tissue. This inflammation can be increased if hair or
other material is inadvertently introduced into the sub-
cutaneous tissue. If the process of injection does some-
times induce enough inflammation to increase the
chance of ISS development, every injection that is given

Fig 1. Photomicrograph of a vaccine associated sarcoma re-
moved 6 months after meloxicam injection. Neoplastic cells
are arranged within poorly-defined bundles within the hy-
podermis. Note the presence of scattered giant cells (arrows)
and the nodular accumulations of lymphocytes at the pe-
riphery of the neoplasm (arrowheads). Haematoxylin and
eosin. Bar¼ 240 mm.

Fig 2. Photomicrograph of a vaccine associated sarcoma re-
moved 6 months after meloxicam injection. Neoplastic cells
within the neoplasm express smooth muscle actin. Expres-
sion is most prominent by cells within the periphery of the
neoplasm. Lymphoid nodules are visible. Vascular smooth
muscle cells provide an internal positive control (arrows).
Immunoperoxidase using antibodies against smooth muscle
actin with haematoxylin counterstain. Bar¼ 100 mm.
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would, therefore, carry a small risk of neoplasia. This
suggests that injection of a vaccine could cause neopla-
sia even if the injected vaccine does not directly cause
ISS development.

The purpose of this report is not to discourage the use
of injectable medications or NSAIDs in feline practice.
As this is the first report of a possible association be-
tween an injected NSAID and ISS development, ISSs
appear to infrequently develop after non-vaccine injec-
tions. Therefore, as with vaccination, the benefits of the
prudent use of injectable non-vaccine medications out-
weigh the possible risk of ISS development. Many injec-
tions are administered to cats while ISSs are
comparatively rare neoplasms and it remains possible
that the presently reported cat was uniquely susceptible
to ISS development. However, these results suggest that
non-vaccine injections, as well as the currently recom-
mended vaccines,9 should be minimised when possible
in cats.

While inflammationdue to the injection of a vaccine is
considered to be themost common cause of an ISS, these
neoplasms have also developed close to non-absorbable
sutures10 and an implanted microchip,6 suggesting
other causes of inflammation can influence ISS develop-
ment. In the present case, it cannot be excluded that an-
other cause of inflammation, unrelated to the NSAID
injection, resulted in ISS development. The cat was
a farm cat and so inflammation from injuries sustained
fromhunting or fightingwas possible, although such in-
juries would be unusual in the interscapular area.11 If
a previous traumatic injury induced ISS development,
evidence of such an injury would have been unlikely
to be histologically detectable within the subsequent
neoplasm. Therefore, cause and effect cannot be proven
in this case and it remains possible that the ISS devel-
oped coincidentally to NSAID injection.

Although the feline immunodeficiency virus (FIV)
and feline leukaemia virus (FeLV) status of this cat
was unknown, previous studies suggest neither virus
influences ISS development.12,13 Therefore, if the pres-
ently described catwas infected by FIVor FeLV, these vi-
ruses would not be expected to have influenced ISS
development.

The sarcoma in the present case was diagnosed
histologically as an ISS. Histological features used
to make this diagnosis included the subcutaneous lo-
cation of the neoplasm, the central necrosis, peritu-
moral lymphocytes, scattered giant cells, marked
cellular pleomorphism, and myoblastic differ-
entiation.3,14e16 The histological diagnosis was sup-
ported by the clinical observation that the neoplasm
developed at a site that had been recently used for
an injection. However, it cannot be excluded that an
unusual fibrosarcoma variant was misdiagnosed as
an ISS in this case.

In conclusion, a sarcoma that was histologically con-
sistent with an ISSwas removed from the interscapular
region of a cat. The cat had not been vaccinated for at
least 12 years; however, aNSAID injection had recently
been given at the site of ISS development. This suggests

that the NSAID injection could have influenced the de-
velopment of the ISS in this cat. Although ISS develop-
ment has been epidemiologically associated with
injection of long-acting penicillin and corticosteroids,
to the authors’ knowledge this is the first time an ISS
has been associated with the injection of a rapidly-
absorbedNSAID. Inflammation is thought to be impor-
tant in ISS development. As the NSAID itself appears
unlikely to cause significant inflammation, if the
NSAID injection did promote ISS development, this
may have been due to inflammation caused by the
physical process of injection. While the results of this
case suggest it is possible that any injection could cause
ISS development, additional cases are required to con-
firm a causative relationship between injection and sar-
coma development. Most cats that receive veterinary
attention have been previously vaccinated. This often
makes it impossible to determine whether an ISS has
developed due to previous vaccination or due to
a non-vaccine injection.
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