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CLINICAL REVIEW

INJECTION SITE-ASSOCIATED
SARCOMA IN THE CAT
Treatment recommendations
and results to date
Jane Ladlow

FISS – what’s the history?

Feline injection site-associated sarcoma (FISS) was originally called vaccine site-associated sarcoma due to the tendency for these aggressive
soft tissue sarcomas to occur in vaccination sites. They were first reported in 19911 and linked to rabies vaccination and the use of adjuvants,
particularly those containing aluminium, in vaccines.2 However, various studies investigating the association of vaccination with injection
site sarcomas have not conclusively implicated either one particular
vaccine or the presence of aluminium in adjuvanted vaccines.
Rabies vaccination has been
Vaccine site-associated
documented to cause local postsarcomas were renamed as vaccine reactions that were twice
the size of those following feline
injection site-associated
leukaemia virus (FeLV) vaccinasarcomas as they can occur tion.3 Adjuvanted-killed vaccines
caused local inflammatory reacafter injection of a variety of tions that were greater than nonadjuvanted vaccines of similar
medications, including
antigenic
composition,
and
aluminium-containing vaccines
antibiotics, long-acting
resulted in greater local inflamcorticosteroids and insulin.
mation post-vaccination than
non-aluminium-containing vaccines.4 Reactions are more common with adjuvants containing
aluminium; less common with non-aluminium adjuvant vaccines and
not seen with non-adjuvant live vaccines.3 However, the size of reaction
is not related to the presence of aluminium.3 Two large epidemiological
studies failed to produce any evidence that the risk of sarcomas is any
greater with aluminium-containing vaccines.5,6 The reported incidence
of FISS varies from 1.3/1000 vaccinations7 to 1/10,000 vaccinations.8,9
The concern about adjuvanted vaccines (particularly aluminium adjuvants) led to the development of non-adjuvanted recombinant vaccines.
A recent study comparing the association of different vaccinations and
other injectable drugs with sarcoma formation found that cats suffering
from FISS in the hind limbs were significantly more likely to have
received inactivated rabies vaccines than recombinant rabies vaccines
compared with control cats.10 For cats with FISS in the interscapular
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region, the frequency of administration of longacting corticosteroid injections was also higher
compared with control cats.10 Vaccine site-associated sarcomas were renamed as injection siteassociated sarcomas as an acknowledgement
that they can occur after injection of a variety of
medications, including antibiotics, long-acting
corticosteroids and insulin.11 Similar reactions
are seen with intramuscular and subcutaneous
vaccination, although injection site reactions
are less common with intramuscular injections.
Cats have an increased tendency to respond
to inflammation by fibroblast proliferation
and ultimately tumour genesis compared
with dogs, although injection-associated sarcomas have been reported in other species
including dogs and rabbits. Microscopic
observation of transition zones that pass from
inflammation to sarcoma in cats supports this
theory.2 The sarcomas have also occurred at
the site of other sources of inflammation such
as suture material, microchips and retained
surgical swabs, and at previous surgical or
implant sites. Various risk factors have been
identified (see box above right).11

FISS formation: risk and non-risk factors
Risk factors

< Number of vaccinations or injections given at a site
< Three to four vaccinations in the interscapular region doubles the
risk of sarcoma formation compared with one vaccination6
< Administration of cold vaccines versus room temperature vaccines

Factors not associated with increased risk
<
<
<
<
<
<

Vaccine brand or manufacturer
Mixing of vaccines in a single syringe
Re-using disposable syringes
Needle gauge
Shaking multidose vials
Massage post-vaccination

Characteristics of injection
site-associated sarcomas

Injection site-associated sarcomas are often seen
in younger cats, with a peak presentation at 6–7
years of age and a second peak at 10–11 years.6
They usually occur in the subcutis, whereas
non-injection site-associated fibrosarcomas are
dermal in origin (Figures 1 and 2). FISSs are also
often larger at presentation than non-injection
site-associated sarcomas, which may be related
to the difficulty in palpating subcutaneous
masses in the interscapular region or the more
aggressive biological behaviour of FISS.

Histopathology
Injection site-associated sarcomas can comprise
a variety of different histological types, including
fibrosarcoma, rhabdomyosarcoma, extraskeletal
osteosarcoma, chondrosarcoma and histocytic
sarcoma, but they all tend to follow an aggressive
biological course, spreading invasively into surrounding tissues. Hence, they also have a higher
metastatic rate than other soft tissue sarcomas,
which is not easily predictable from the grade of
tumour (unlike soft tissue sarcomas not linked to
injection sites).12 While grade 3 tumours (which
are the higher grade, more aggressive tumours on
the commonly used soft tissue sarcoma grading
scale used by Kuntz et al)13 have a high tendency
to metastasise, a relatively high proportion (20%)
of grade 1 tumours will also metastasise.13,14
Injection site-associated sarcomas are characterised by an inflammatory infiltrate which predominantly consists of macrophages that are
reported to contain bluish/brown foreign material.
Giant cells are also seen. The development of
sarcomas is related to the presence of multiple
cytokines and growth factors such as platelet
derived growth factor and also of oncogenes and
mutations in tumour suppressor genes. More than
80% of injection site-associated sarcomas contain the tumour suppressor gene P53 in a mutated form,15 and in half of these cats cytoplasmic
P53 was detected. These cats had a shorter time
to tumour recurrence than cats with nuclear P53
staining.15 Approximately 30% of tumours contain
mutated P53 and mdm 2 and these tumours are
histologically more anaplastic.16,17
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Figure 1 Feline injection
site-associated sarcoma
(FISS) in an 8-year-old
female neutered (FN)
domestic shorthair (DSH) cat

Figure 2 Fibrosarcoma on
the hind limb of a 13-year-old
FN DSH cat. Courtesy of Prue
Neath
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Diagnosis

Full haematology and biochemistry profiles,
along with FeLV and feline immunodeficiency
virus (FIV) status and urinalysis, are recommended to pick up any concurrent disease
or immunocompromise which may affect
response to treatment. A biopsy is required to
definitively diagnose FISS; cytology is not
reliable. The biopsy is best performed after
imaging to prevent any biopsy-associated
inflammation confusing the imaging findings.
If an owner wishes to have a biopsy result
prior to imaging, an incisional wedge or punch
biopsy should be taken. The biopsy tract
should be close to any further planned surgical
treatment area and should not extend through
the sarcoma into clean tissue planes. Hence,
care must be taken if using a Tru-cut needle
biopsy unless the mass is large. The biopsy site
should be closed with clean instruments and
the dead space opposed carefully to avoid
wound problems or seroma formation.
Inflammatory reactions can occur after
injections but should resolve in 6–8 weeks. If a
granuloma is picked up post-injection on
biopsy, marginal excision can theoretically be
performed as at present there is no evidence
that granulomas predispose to sarcoma formation. Excision is prudent if the granuloma

There is no evidence that granulomas predispose
to sarcoma formation, but excision is prudent for
persistent or large granulomas.
persists longer than 3 months or is over
2 cm in size.

Staging

In cases of FISS, thoracic computed tomography (CT) or three-view inflated thoracic
radiography should be used to screen for
metastatic lung involvement, which occurs in
10–25% of cases.13,14,18 The most common site
for metastases is the lungs, but metastasis can
also occur to the subcutaneous tissue (Figure
3), liver and local lymph nodes. The draining
lymph nodes should be assessed by palpation
and cytology.
If an owner is considering treatment,
magnetic resonance imaging (MRI) or CT is
advised to determine the extent of the tumour
and to assess whether 3–5 cm margins are
achievable (Figures 3 and 4). Due to the
inflammatory nature of FISS, MRI or CT may
overestimate tumour volume, athough this
should improve the chance of full excision

Figure 3 Dorsal (left) and
transverse (right) magnetic
resonance (MR) images of
a FISS in a 12-year-old FN
DSH cat. The FISS is on the
lateral thoracic wall but the
MR images also reveal a
subcutaneous metastasis
in the dorsal midline, which
was not palpable on physical
examination

Figure 4 CT reconstruction
of an interscapular FISS
in a 13-year-old Maine Coon,
demonstrating the
relationship of the tumour
with the cervical dorsal
spinous processes. Courtesy
of Cambridge Radiology
Referrals
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with subsequent surgery. Typically, the volume of the tumour determined by CT is much
greater than that determined by palpation.9,19
At present, there is insufficient evidence in
the literature to determine whether preoperative advanced imaging improves survival
times for FISS but it should make surgical
planning easier. FISSs generally show strong
contrast uptake on CT. If CT is used for FISS
in the interscapular region, an additional postcontrast scan with the fore limbs positioned
caudally along the body, in addition to the
standard cranial position of the fore limbs,
allows better evaluation of the relationship
between the tumour and surrounding muscles.20
If advanced imaging is not possible for
financial or logistical reasons, careful palpation of the tumour will determine whether
surgical resection is feasible, although physical palpation tends to underestimate the
tumour volume. Even if located in the subcutis and mobile, these tumours often have
palpable stalks or tendrils which extend to the
underlying muscles.

Figure 5 Surgical approach to a FISS. The planned incision site
with 5 cm margins is drawn onto the skin with a sterile marker
prior to incision

Figure 6 En bloc excision of the skin, subcutis and muscles

The first
surgery is
the most
effective
as far as
curative
surgery is
concerned.

Surgical treatment

Radical surgery with 3–5 cm lateral margins
and two muscle layers or bone as a deep
margin is the recommended surgical treatment
advice. Even in cases of FISS that are fully
excised, about a third will experience recurrence of the tumour; thus surgery is often
palliative. Radiotherapy can be used as an
adjuvant treatment, either postoperatively, preoperatively or as a combination pre- and postsurgery. The first surgery is the most effective
as far as curative surgery is concerned; thus,
masses in predilection sites should not be treated with excisional biopsy unless the owner has
no further wish to treat any tumour that is
diagnosed.
Such radical surgery is easier with the guidance of advanced imaging in the form of CT
or MRI. Prior to starting surgery, the tumour
extent and proposed incision site is drawn out
on the skin in order that the required margins
are achieved (Figure 5). Often there is sufficient skin in the interscapular area to enable
primary closure of the wound, particularly
after resection of the epaxial muscles and cervical spinous processes (Figures 6 and 7). The
skin should be assessed preoperatively and, if
there is doubt as to whether primary closure
will be possible, the application of skin
stretchers consisting of Velcro bands will
recruit additional skin in 2–3 days (Figure 8).
Alternatively, an advancement flap can be
used from the dorsal abdominal skin.
Any structures that fall within the prescribed
margins should be resected, including epaxial
muscles (eg, splenius and semispinalis, which
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Figure 7 Appearance after resection of the dorsal spinous
processes of the cervical vertebrae

support the head in the cat), thoracic wall,
dorsal spinous processes or dorsal scapula.
Surgical excision of injection site-associated
sarcomas in the interscapular region usually
involves resection of the neck muscles and dorsal spinous processes of the underlying cervical vertebrae. Resection of the spinalis, semispinalis and rectus capitis dorsalis minor
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Figure 9 Head carriage after resection of the cervical dorsal
spinous processes and associated muscles 8 weeks previously

results in weakness of the neck and a flexed
head carriage. This improves over 6–8 weeks,
with full head movement returning (Figure 9).
Sometimes the dorsal aspects of the scapulae
are in the surgical field. Partial resection of more
than 50% of the scapulae, if bilateral, may result
in a poor gait for the first 6–8 weeks, with the
fore limbs being excessively mobile. If the
sarcoma is situated over one scapula, a total
scapulectomy or forequarter amputation is
required. With rear limb sarcomas,
amputation by coxofemoral disarticulation should be performed
unless the tumour is subcutaneous
and two muscle layers can be
achieved as a deep margin without
amputation. Hemipelvectomy is
occasionally required if the tumour
is positioned on the proximal limb.
For injection site-associated sarcomas that occur over the flank, full
thickness excision of the abdominal wall is required. These deficits
can usually be closed without the

Radical
excision with
5 cm margins
appears to give
the best results
following
surgery as sole
treament, and
results are
better if this
is the first
excision.

Figure 10 Tumour inking
after removal. Courtesy of
Prue Neath

use of surgical mesh, though mesh (usually
polypropylene) may be required for wounds
over the lateral thoracic wall.
After excision of the tumour, the surgical
margins are painted with Indian ink (Figure
10) prior to submission for histopathological
analysis. Small fragments (2–3 mm) are taken
from the wound bed in the areas where the
surgical margins are considered to be the narrowest to assess the tissue left in the body. The
pathology submission report should contain
full details about the history of the patient and
site of the lesion, and request that surgical
margins are evaluated.

Results following surgery

The outcome following surgery is dependent
on many factors including the experience of
the surgeon, the number of previous surgeries
the cat has undergone and the extent of the
surgery. Radical excision with 5 cm margins
appears to give the best results following surgery as a sole treatment,12 and results are better if this is the first excision (Table 1).21,22 The
success rate of surgery is also influenced by
the position of the FISS, with amputation for
FISS affecting the hind legs having
the highest chance of cure.23
Following surgery, cats with
complete excision of the tumour
have a longer tumour-free interval
and survival time compared with
those with incomplete margins. In
one study,21 the difference was
>16 months versus 4 months for
tumour-free interval and >16
months versus 9 months for survival time. The recurrence rate in
cases with dirty margins after surgery is 10 times higher than in cases

Postoperative treatment
Hospitalisation is usually required for 4–7 days
after radical surgery. These patients need careful
postoperative treatment comprising:
< A support dressing
< Effective analgesia with a multimodal
approach incorporating opiates, non-steroidal
anti-inflammatories and local anaesthetics.
Wound soaker catheters placed to allow local
anaesthetic to be applied to the wound are
very suitable for this surgery (Figure 11). Some
cats recover more smoothly if they are heavily
sedated for the first 24–48 h post-surgery.
< Active suction drains
< Assisted feeding (eg, oesophagostomy tube)
Complications that can occur postoperatively
include wound dehiscence and seroma
formation.

Figure 11 Postoperative appearance with closed suction drain and wound soaker in place
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Table 1

Radiotherapy

Results following surgical excision

Study and
number of cases

Surgical method

Phelps et al12
91 cats

Radical excision:
14%
3–5 cm margins laterally,
two muscle layers or
bone deep

Radical excision:
Romanelli et al14
4–5 cm margins laterally,
42 cats (out of 57, 15
had adjuvant treatment) one fascial layer deep
Hershey et al25
61 cats

Mixture

Not specified
Davidson et al21
18 cats (out of 35, 17
had adjuvant treatment)

Recurrence rate

Median
survival time
901 days

36%

804 days

>80%

576 days

11% (first surgery) 480 days
22% (second or
390 days
subsequent)

Prognostic factors for
surgical treatment
<
<
<
<
<
<

Location of FISS
Clean versus dirty surgical margins
Number of surgeries
Experience of the surgeon
Grade of the tumour
Development of distant metastasis

with clean margins.23 Even for cats that have
clean margins after surgical excision, a good
prognosis is not guaranteed as about 20% will
develop metastatic lesions, while local recurrence rates in cats with histopathological clean
margins range from 14–50%.8,12,14,23
The fact that tumour recurrence occurs with
such a high prevalence in cases with clean
surgical margins has led to debate. Does the
invasive nature of this tumour make accurate
evaluation of clean margins in veterinary
histopathology extremely difficult? Or in cats
that develop FISS does ongoing inflammation,
potentially resulting from the surgical excision, lead to further tumourigenesis? This
latter theory is supported by the fact that
recurrence is commonly seen a year or more
after excision in cases with clean margins but
usually more rapidly in cases with dirty surgical margins. The difficulty in assessing the
margins in FISS due to the infiltrative nature
of the tumour has led to a three-dimensional
histological technique being recommended,
whereby a strip 3–4 mm in thickness is taken
from the whole surgical margin.24 However,
even using this technique, there was a 19%
recurrence rate in tumours excised with clean
margins.24
If, following a first surgery that failed to
obtain clean margins, further surgery is contemplated, the survival time is improved by
referring to a specialist surgeon.
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Radiotherapy
as a sole
treatment is
generally
unrewarding,
but it has been
used both
pre- and
postoperatively
in the
treatment of
FISS.

Table 2

As the recurrence rate following surgical excision is relatively high, even in the face of clean
surgical margins, radiotherapy has been used
as a neoadjuvant and adjuvant therapy.
Radiotherapy as a sole treatment is generally
unrewarding, but it has been used both preoperatively23 and postoperatively in the treatment of FISS.22,25,26 Pre- and postoperative
radiotherapy can also be combined.
The rationale behind preoperative radiotherapy is that the tumour is likely to shrink and,
perhaps more importantly, the tendrils of
microscopic tumour that invade the subcutaneous tissues will be reduced and viable
tumour seeding will be decreased at
surgery. Postoperative radiotherapy is used to
mop up residual microscopic disease; however,
the surgery may damage the blood supply to
the cells, especially at the periphery of the
tumour,27 making the tumour cells more
radioresistant. This is supported by the fact
that in one study evaluating postoperative
radiotherapy on soft tissue sarcoma recurrence
rate in dogs, delaying the radiotherapy until
6 weeks postoperatively was associated with a
decreased recurrence rate compared with the
traditional timing of 3–4 weeks.27
However, the benefit of radiotherapy has not
been conclusively proven in the literature.
Although Eckstein et al reported median
survival times of 1300 days with surgery and
postoperative radiotherapy, a number of the
cases had adjuvant chemotherapy.26 In one
study, the use of postoperative radiotherapy in
cats was associated with a decreased median
survival time compared with treatment by surgery alone.14 Interestingly, in a study by Cohen
et al, cats that had conservative excision
followed by radiotherapy had a longer median
survival time (502 days) than cats that
had wide excision followed by radiotherapy
(476 days).22 This may be related to the fact
that the cats that underwent conservative excision had radiotherapy 2 days after the surgery,
while with wide excision there was a delay.

Results following radiotherapy

Study and
number of cases

Median survival time
with surgery alone

Median survival time with surgery
and radiotherapy

Eckstein et al26

Not assessed

1300 days (postoperative radiotherapy)

Romanelli et al14
57 cats

804 days

707 days (postoperative radiotherapy)

Cohen et al22
76 cats

Not assessed

890 days (postoperative electron beam
therapy)

Cronin et al18
33 cats

Not assessed

600 days (preoperative radiotherapy)

Davidson et al21
35 cats

410 days

270 days (postoperative radiotherapy,
most had incomplete surgical excision)

JFMS CLINICAL PRACTICE Downloaded from jfm.sagepub.com at UNIV OF CALIFORNIA SANTA CRUZ on August 12, 2015

R E V I E W / Feline injection site-associated sarcoma

Chemotherapy

The efficacy of chemotherapy on FISS is
unproven, with varying results in studies,
although the high metastatic rate encourages
the use of chemotherapy. Effects on FISS cell
culture by chemotherapeutic drugs have been
demonstrated, with doxorubicin and mitoxantrone being the most effective.28 Many of
the clinical studies are retrospective and use
different combination therapy; therefore,
clearly determining the additional benefit of
chemotherapy is difficult. In the Cohen et al
study, combining doxorubicin and cyclophosphamide with surgery and postoperative electron beam therapy did not significantly alter
the rate of metastasis or median survival
time.22 A second study of 69 cats also found no
difference in recurrence rate or metastatic rate
when doxorubicin was combined with radical
surgical excision.29 Doxorubicin, when added
to surgery and radiation in another study,
actually decreased the time to first recurrence
and survival time compared with surgery and
radiation (median survival time of 674 days
versus 842 days).30 However, this was a
non-randomised study of only 25 cats. Poirier
et al reported a 5.6% metastatic rate in cats
treated with surgery and chemotherapy in the
form of liposome-encapsulated doxorubicin,31
which is notably lower than most other
studies, and a prolonged disease-free interval
compared with cases treated by surgery alone
(388 versus 93 days).
Due to the high metastatic rate associated
with FISS, particularly grade 3 tumours,
chemotherapy is still an appealing treatment
option. It may be that some of the newer
agents that are becoming available, such as
the tyrosine kinase inhibitor, imatinib, will
have a more convincing effect on FISS,
although currently there are limited studies
available. Imatinib inhibited the growth of
FISS in a murine xenograft model,32 and
would seem tailored to FISS due to the presence of PDGFR (platelet derived growth factor
receptor), which is a receptor tyrosine kinase.
In one phase 1 clinical trial of imatinib,
4/9 cases trialled had FISS. In these four cases
a response to treatment was noted and consisted predominantly of short-term tumour
stabilisation.33

While efficacy of chemotherapy is unproven,
the high metastatic rate associated with FISS,
particularly for grade 3 tumours, means that
chemotherapy is an appealing treatment option.

General treatment advice
< For small tumours, wide excision after
incisional biopsy ± radiotherapy
< For larger tumours, combination therapy of
surgery and radiotherapy, ± chemotherapy

Immunotherapy

The most successful immunomodulation therapy reported so far has involved xenogeneic
cells secreting human interleukin-2 (IL-2),
which was trialled in 16 cats with FISS, two of
which had local recurrence and three had
metastatic disease. The median survival time
was 16 months versus 8 months in cats that
did not receive IL-2.34 A second study used
human and feline IL-2 and demonstrated a
lower tumour recurrence rate compared with
control cats not receiving immunotherapy following surgery and iridium-based radiotherapy (39% and 28% versus 61% for the controls).35 Recombinant feline interferon-omega
has been assessed for safety but, to date,
reports on its efficacy are lacking.36 These are,
as yet, not widely available treatments.

Prevention

In response to the appearance of FISS, the
Vaccine-Associated Feline Sarcoma Task Force
(VAFSTF) was formed in 1996 in North
America. This group devised recommendations about the sites at which vaccines should
be given and the frequency of vaccinations.
Other bodies, including the European
Advisory Board on Cat Diseases (ABCD), the
American Association of Feline Practitioners
(AAFP) and the World Small Animal
Veterinary Association (WSAVA), have also
issued guidelines on cat vaccination.37–39
A recent study on feline vaccination practices in the UK,40 revealed that the most common site of vaccine administration was still
the interscapular region, despite both the
AAFP and WSAVA specifying that this region
should not be used. Likewise, in a large
American epidemiological study published in
2003,11 84% of 662 cats with FISS had tumours
located in the interscapular region despite the
AAFP guidelines having been published in
2000. In a group of 392 cats that were recruited from 1990–2006, the incidence of interscapular FISS reduced from 53% to 40% as the
incidence of FISS in the limbs increased,
although the interscapular region was once
again the most common location by far.41
The AAFP recommends using the distal limbs
(see box, Figure 12), while the WSAVA
JFMS CLINICAL PRACTICE
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Va c c i n a t i o n re c o m m e n d a t i o n s
World Small Animal
Veterinary
Association37
Vaccine

L

Time
Location
interval

Time
interval

Location Time
interval

Location

Feline
3 years Not
herpesvirus (FHV)
specified

3 years

Right
1 year
fore limb

Not
specified

Feline calicivirus 3 years Not
(FCV)
specified

3 years

Right
3 years
fore limb

Not
specified

Feline
panleukopenia
virus (FPV)

3 years

Right
3+ years
fore limb

Not
specified

R
Rabies

FeLV or FIV
FHV, FCV, FPV
± Chlamydia
antigens

American
European Advisory
Association of Feline
Board on Cat
Practitioners39
Diseases38

3 years Not
specified

Feline leukaemia Yearly if Not
virus (FeLV)
at risk specified

General WSAVA
recommendation:
interscapular area to
be avoided

Yearly,
Left
In cats
Not
dependent hind limb >3–4
specified
on risk
years,
2–3 years
General AAFP
recommendation:
vaccinate distal to
elbow or stifle

NB This table is intended as a brief summary of the main recommendations for pet
cats. Readers should refer to the source guidance for full information
Figure 12 Vaccination sites recommended by the
American Association of Feline Practitioners39

Once the scruff of the neck is avoided
as an injection site, the prognosis associated
with these tumours will hopefully improve.
advises using the lateral abdomen or thorax
and changing the site of administration each
time a vaccine is given. The majority of practitioners in the UK study were also giving
the FHV, FCV and FPV vaccine annually,
although both the WSAVA and AAFP guidelines are for 3-yearly vaccinations. FeLV vaccination is still recommended on a yearly basis,
dependent on risk, although in older cats
the ABCD advises administration every 2–3
years.

Prevention of FISS
< Use rotating sites for vaccination
< Warn owners of the risk of FISS, so that
detection is earlier
< Excise any inflammatory reactions at injection
sites that persist beyond 3 months
< Excise any inflammatory reactions that increase
in size after 1 month or any masses over 2 cm
in size
< Do not overvaccinate
< Avoid use of polyvalent vaccines?
< Avoid the interscapular region
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The lack of adherence to published guidelines may result from poor awareness of the
guidelines or may reflect the opinion that the
guidelines are unfeasible in practice. Even if
the guidelines are deemed difficult to follow,
one would hope the current practice of interscapular injections will change, perhaps using
the hind limbs rather than distal hind limbs as
vaccination at the level of the stifle is tolerated
by many cats and still allows good surgical
margins with amputation if an injection siteassociated sarcoma develops. As a number of
FISSs have also occurred following the administration of long-acting corticosteroids10 and
long-acting penicillins, it would be good practice to avoid injecting these drugs into the
scruff of the feline neck. Once this message
pervades into general practice, we will hopefully improve the prognosis associated with
these tumours.
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KEY POINTS

< Feline injection site-associated sarcomas (FISSs) have occurred following vaccinations
and injection of a variety of other drugs including long-acting antibiotics and steroids.

< There is currently no gold standard recommended treatment for FISS. Radical surgical
excision, however, seems the most important component of treatment as far as prolonged
disease-free intervals are concerned.

< Adjunctive radiotherapy and chemotherapy should be considered, especially for
large grade 3 tumours, where surgery alone is unlikely to be curative.

< Care is required in choosing vaccination sites that are amenable to wide
surgical resection.
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