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Editor’'s Note

This will be the last edition of VET 360 of
which lam editor. | started this journey in
September 2014 and have learned much
along the way. | would also like to thank
mrs Madaleen Schultheiss of Vetlink
for offering me this opportunity. If only
you could have been a fly on the wall at
some of our late night layout sessions;
worth a story on its own. However all
things come to an end and | wish to
apply the time | have available pursuing
other challenges.

Dr Marianne Lombard will be continuing as editor from the
next edition, and | wish her all the best.

This edition is focused mainly on Oncology. There are some
new treatment methodologies becoming available. Dr Celliers
from Companion Animal Clinical Studies at Onderstepoort has
written an introductory article on electrochemotherapy, also
called electroporation. An oncology unit is being built up at
the Faculty and further information will follow in the VET360
on when and where else this modality is available to the private
veterinarian. Our reliable ophthalmologist, Izak Venter has also
contributed an article on ocular neoplasia in dogs, the artice
on cats will follow in another edition as there are many species
differences.
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Budgeting within

a Veterinary Practice

Andrew Christie
BComm (Business Management)
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By saying that budgeting is the process by which provision
is made for anticipated expenses, it even sounds boring!
And sitting hunched over the computer examining
numbers just reinforces that idea. And the reward for
setting a budget? Looking at a profit that seems lower
than it should be...

Nevertheless,most businesses pay at least a token
attention to some form of a budget. Vet practices in
particular are aware of the importance of budgeting but
it often seems that they are intimidated by how to create
and monitor a budget with the result that the budgeting
process fails to move past an acknowledgement of its
importance.

This series of 3 articles aims to assist the owners and
managers of veterinary practices in setting and managing
budgets. The first article will explore the purpose and
process of budgeting while the second and third will
provide practical guidelines in preparing an operational
budget and a cash flow forecast respectively.

What is a budget?

A budgetis a plan of future activity,
expressed in financial terms

Budgeting is about people

As much as one tries to make a budget about values and
percentages, it is really about people. It makes forecasts
about future costs based on our feelings — we tend to be
more conservative with the forecast when we are being
bombarded with news about a poor economy and more
optimistic when there has been a particularly successful
month in the practice.
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Equally commonplace with entrepreneurial businesses is
allowing expenses to sneak through — "Oh well, another
R3,000 to increase our stock of collars and beds won't
break us”.

But it is looking at the purpose of budgeting that shows
just how much it is about people—a meaningful budget
should:

i. Plan the allocation of resources to achieve objectives
- for example, if turnover is going to be increased
significantly, an additional vet might have to be
employed thus increasing the amount budgeted for
monthly salaries.

ii. Communicate plans and targets to the responsible
staff — for example, if the number of consults per day
are to be increased, all vets need to be told what the
goalis.

iii. Motivate staff to achieve targets—- for example, if
profitability is going to be increased, each staff member
will need to have their Key Performance Indicators
(KPI's) adjusted and the incentive for achieving the

KPI's changed.

iv.Report actual activity against targets— for example, if
number of active clients is going to be increased by
10%, why did it only reach 8%? What can be done to
support staff to ensure that the goal is achieved? Was
the goal unrealistic?

The Budgeting Process

One of the weak points of the typical budgeting process is
that the "process” part is ignored — every practice requires
a different budget, and this should evolve over a period
of time.

i. Decide on the purpose of the budget- this may seem
obvious, but | find that many practices set a budget
because it will assist, but they’re not entirely sure how.
For example, if a practice is focusing on improving
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profitability, an operating budget would be more Planning on growing your turnover? Make sure that

suitable, where as a cash flow forecast will be better provision has been made in the budget for additional

for making sure that expenses are paid on time. stock purchases. Planning on expanding your practice?
ii. Allocate the variables that will achieve the purpose Make sure that the forecasted increase in turnover will

— this includes what will be measured (all expenses, or offset the increased expenditure.

only the main ones?) as well as how they are measured

(Rand values for cash budgeting, but percentages for Some Final Considerations

tracking gross profit).
As has been discussed, budgeting is a people process.

However, it should not be used asa stick that is waved
around at either under-performing staff - or yourselfl'The
Budget' is a term that is already intimidating and should
rather be seen as the valuable business tool that it is.

iii. Create the budget “vehicle” — some practices are able
to use their practice management system to create and
manage the budget, while other practices prefer to use
handwritten notes. | like to create Excel spreadsheets
for my clients because | can tailor the budget to their
need, as well as allowing more sophisticated analysis.
It really doesn’'t matter, as long as the budget can
be monitored easily and produces the information
required.

Where possible, as many of the practice staff should
be involved in the setting of the budget. Often the
receptionists and back-office staff are aware of factors
that may affect the practice, factors that should be

iv. Forecast the figures - The key to overall business activity included in the budget.

in the budgetis the sales target. Given a sales target, we
can forecast the other figures in the operating budget
by percentage analysis, or by estimates. Alternatively,
we can use the sales figure as the foundation for cash
inflows in the cash flow forecast.Having said this, it is
often easier to forecast expenses as they are either
related to inflation (consumables, etc) or are agreed
at the beginning of along-term contract (rent, leases,

Sometimes just asking a staff member if a budgeted figure
is attainable will help with’buy in” to the budget. Of course,
you may not want all items in the budget to be disclosed
to everyone, but those relating to each staff member's
KPI should certainly be discussed.

In the follow-up article next month, | will be discussing

etc). how to prepare and manage an operating statement. This
v. Measure variance on a regular basis (but not too will take the principles discussed here and show how they
much!)-The difference between "budgeted’ and ‘actual’ are integrated into a practical budget.

can become a counter-productive mind-draining focal
point. The balance between avoiding the budget and
obsessing over it can be tricky but generally once a
month should be sufficient. This provides enough
time that any outliers such as an extremely quiet day
should be balanced out, while still providing sufficient Andrew Christie
time for problems to be addressed. However, when
using the budget as part of your team’s performance
management, three months might be better. And
when preparing a cash flow forecast for the first time,

BComm (Business Management)

. . . Overview:

a weekly review might be advisable. Andrew consults extensively on business issues to vet
vi.Adjust the budgeted figures if necessary-The budget practices and other stakeholders within the veterinary

should be seen as a fluid structure rather than one industry, as well as conducting lectures on various

which should be abandoned when the actual figures aspects of business at Onderstepoort. His expertise

are very different. When South Africa was affected by with practice management in general and financial

the first wave of Covid, everyone's budget had to be management in particular has made him a sought-

quickly adjusted - and then again once things returned afteradvisor on veterinary business issues, including

to normal. The practices that manged their finances practice valuations.

the best did not merely discard their budget, even

though it was tempting as the pandemic turned our Email: andrewc@acahr.com

lives upside down.
Cell: 082 799 1153

In addition to the above, it is important that the budget
should be seen as part of the greater practice business
strategy. The business strategy for the planning period
sets out in words and figures exactly how practices will
achieve the objectives that are aligned to the strategy.

Transforming Lives™
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Alimentary Lymphoma
in Cats

An experienced clinician discusses the road
~ to success when the diagnostic path is
B Lnclear.
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Lymphomais the most common cancerin cats, and itis most
frequently located in the gastrointestinal tract.! Its clinical
signs can be vague and include vomiting, diarrhea, weight
loss, and inappetence. If an abdominal mass is palpable,
it may guide subsequent diagnostic tests. However, not
every case is straightforward. Distinguishing high-grade
from low-grade lymphoma—and low-grade lymphoma
from lymphocytic-plasmocytic  enteritis  (inflammatory
bowel disease [IBD])—can be a challenge. Nonetheless,
understanding the disease process can minimise both time
to diagnosis and cost.

LOW-GRADE LYMPHOMA

Likely underdiagnosed in cats, low-grade alimentary
lymphoma (LGAL), also known as small cell lymphoma,
has an indolent course and a slow progression. Owners
typically report chronic clinical signs (at a median of six
months) that may intermittently respond to supportive
medications. Results of the physical exam may be normal,
or abdominal palpation may reveal either diffuse intestinal
thickening (a "ropey” sensation) or an abdominal mass.
Initial recommendations are routine blood work, including
evaluation for hypocobalaminaemia, which in one study
was present in 78% of cats.? Cobalamin is absorbed by
the ileum and is decreased in cats affected by diffuse
disease, and the half-life of cobalamin is reduced in cats
with gastrointestinal disease. If blood work is normal
or palpable abnormalities are present, an abdominal
ultrasound is indicated.

Sonographic findings typically reveal mild to moderate
diffuse  circumferential  thickening of the small
intestinal muscularispropria layer and/or mesenteric
lymphadenopathy.®* Notably, intestinal wall layering is
nearly always preserved. However, the appearance of
the intestinal tract may be normal. Hepatomegaly or
hypoechoicechotexture of the liver may also be present.
In one study, liver involvement was found in 53% of cats
with LGAL!

If lymphadenopathy is present, fine-needle aspiration
cytology can be performed. LGAL is characterised by
a predominant population of small lymphocytes. The
challenge then is to distinguish it from [IBD. Because
ultrasound features, clinical signs, and cytology results
are often identical in both conditions, an owner who
desires a definitive diagnosis should be encouraged to
pursue histopathologic testing, although polymerase chain
reaction for antigen receptor rearrangement (PARR) on the
cytology samples can be useful to reach a diagnosis.

The gold standard for LGAL detection is a full thickness
surgical biopsy. However, an endoscopic biopsy. which
requires only partial thickness samples and is both less
invasive and expensive, can often yield a diagnosis. If results
are equivocal, PARR clonality testing can be performed.
Although mature T cells form IBD and most LGAL lesions,
a neoplastic population undergoes clonal rearrangement,
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whereas an IBD cell population remains polyclonal. PARR
detects lymphoma in 68% to 90% of cases, so a negative
PARR result does not rule out lymphoma.#® PARR can be
run on cytologic or histopathologic specimens.

When it comes to treatment, differentiating between the
diseases is of less importance. Initial recommendations for
IBD are faecal testing (or deworming), reducing allergen
exposure with a novel protein diet, and B12 supplementation
if required. Given that B12 functions intracellularly, cats
with low-to-normal levels should also receive supplements
because they are likely to be deficient in intracellular B12.
Some cats respond well to these treatments, but others may
require subsequent immunosuppression with prednisolone
and, if signs persist, with chlorambucil as well.

The treatment for LGAL is prednisolone and chlorambucil
plus B12 supplementation as needed. Clinical improvement
may be delayed if hypocobalaminemia is not corrected.
Typically, an initial dose of 250 ug SC once a week is
recommended. | favour 250 pg SC weekly for six weeks,
then every other week for three months, and once a month
thereafter. If clinical remission and normal cobalamin
levels are confirmed at this time, the regimen may be
discontinued.

Chlorambucil—at 20 mg/m? once every two weeks or
2 mg every other or every third day—has been associated
with similar outcomes. | prefer the former for improved
client compliance. Prednisolone is typically prescribed at
2 mg/kg daily to start and then tapered according to clinical
response. More than 80% of cats will respond to treatment,
although the response is expected to be slow, and median
survival times range from 18 - 36 months. Regular blood
work and monitoring for weight loss and clinical signs is
necessary, and ultrasound exams should be performed every
three to four months if financially feasible. To reduce the
risk of chronic impact on the bone marrow, chlorambucil
and prednisolone are typically discontinued at one year if
remission is clinically and sonographically achieved.

If an acute decline occurs or a new abdominal mass is
suspected, an ultrasound and ultrasound-quided fine
needle aspiration of lesions(s) are indicated. Transition to
high-grade intestinal lymphoma can occur; a recent study
found an incidence of 10% in cats with a history of LGAL.® If
relapsed LGAL is diagnosed, rescue drugs with positive
results include cyclophosphamide and lomustine.

HIGH-GRADE LYMPHOMA

High-grade alimentary lymphoma (HGAL), also called
lymphoblastic lymphoma, is characterised by acute
onset and progression of clinical signs. Cats with HGAL
often present unwell. Physical exam typically reveals an
abdominal mass, and sometimes peritoneal effusion. As is
the case with LGAL, blood work and an ultrasound scan are
indicated. In contrast to the LGAL form, gastric, colonic,
and ileal involvement is common.
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Sonographically, abdominal lymphadenopathy and/or a

gastrointestinal mass may be seen, typically with loss of

wall layering. If peritoneal effusion is confirmed, it should be
sampled. A septic abdomen will require emergency surgery.
Perforated or obstructed masses have historically been the
only indications for surgery as part of HGAL management.
Nevertheless, the diagnosis of lymphoma can sometimes be
reached by evaluating any peritoneal effusion. Fine-needle
aspiration cytology of an enlarged lymph node or mass can
confirm HGAL, which consists of a largely monomorphic

population of lymphoblasts (intermediate to large cells).

Although uncommon, large granular lymphoma

is

associated with a poorer prognosis.” In HGAL, the B-cell form
predominates, but PARR is not usually necessary, unless the
diagnosis is unclear. Immunophenotyping is less helpful in
cats than in dogs with high-grade lymphoma, as it is not
known whether type-based treatment adjustments would
affect prognosis. Lymphomatous lesions tend to exfoliate
well; repeated nondiagnostic cytology samples should raise

suspicions that another disease process is occurring.

The recommended treatment for HGAL is a multi-agent
chemotherapy protocol: CHOP or COP2 Approximately
50% to 65% of cats will respond, with 30% having a complete
response. Single-agent lomustine can be used in cats that
do not tolerate frequent injections or whose owners wish to
keep costs down. Finally, prednisolone alone is a reasonable
option when owners are not interested in chemotherapy.

Response to chemotherapy, indicated by cats that achieve
a complete response to treatment, is the most reliable
prognostic factor. Cats that achieve complete remission
have median survival times of seven to 10 months, with
some surviving more than a year. Cats that do not respond or
have only partial remission live significantly less time. Rescue
drugs include lomustine, mechlorethamine, cytarabine, and

actinomycin-D.

There are preliminary data on surgery and radiation for HGAL.
In a small study in which cats underwent surgical debulking
of a discrete mass prior to a course of chemotherapy, the
median survival time was nearly 14 months® Two small
studies evaluated abdominal radiation in cats with HGAL, one
concurrent with CHOP and another at relapse. Some cats
experienced durable remissions.’®* Further investigations
are warranted to evaluate the roles of these modalities for

this disease.

Feline patients with lymphoma can have variable clinical

presentations, but the history, physical exam,

and

ultrasound findings can be predictive of type (LGAL or
HGAL) and help guide further tests. Given that the treatment
recommendations for IBD and LGAL are similar, extended
diagnostic testing can be minimised if owners do not wish
to pursue costly or invasive procedures in lieu of treatment.
Although LGAL is a responsive cancer with a good long-
term prognosis, further studies are needed to improve HGAL

outcomes.
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Ocular neoplasia is a serious condition and may lead to
blindness, discomfort, tissue destruction, and metastasis.
Primary ocular neoplasia is more common than secondary
neoplasia. Secondary neoplasia most likely affecting
intraocular structures.

Periocular skin and eyelid margin neoplasia

In contrast to cats, horses, and cattle, the canine eyelids
exhibit many different neoplasms that are fortunately, for the
most part, locally minimally invasive and respond to well to
conservative surgical procedures. Distinct metastasis from
eyelid neoplasms in dogs has not been reported. Periocular
skin and lid margin tumors must be distinguished from
conjunctival neoplasms, which tend to be locally invasive
and often recur after attempts of surgical excision and may
metastasize.

Figure 1: Tarsal adenoma of the upper eyelid. The neoplasm is visible
Neoplasia more likely to affect the periocular skin include protruding through the palpebral conjunctiva.

canine cutaneous histiocytoma, melanocytoma, adenoma
and viral papilloma. While some neoplasms, for example
histiocytoma or viral papilloma may regress spontaneously,
others may require surgical intervention. Most eyelid
tumours occur primarily in dogs over 10 years old, and no
gender predisposition has been reported. The upper lid is
affected slightly more often than the lower lid.

The meibomian glands of the eyelid margin are the
adnexal structure most frequently affected by neoplasia,
representing 44-70% of eyelid neoplasms. Histologically,
meibomian gland neoplasms can be categorised as
adenomas, epitheliomas and carcinomas. Clinically
these tumours have the same appearance. They are first
noticed erupting though the eyelid margin or the palpebral
conjunctiva just behind the eyelid margin. They may be pink
or have varying degrees of pigmentation and may appear
as multiple lobes. They can cause local irritation resulting
in blepharospasm, epiphora, conjunctival hyperaemia, Figure 2: Large eyelid melanoma in upper eyelid arising form the
corneal vascularization, pigmentation and possible corneal pigmented eyelid margin.

ulceration. [Figure 1]
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Eyelid melanomas are the second-largest group of tumours
affecting the eyelid and appear as two distinct types. One
type arises from the eyelid skin and is usually a single or
multiple pigmented mass, figure 2. The second type arises
from the pigmented eyelid margin and tends to expand to
both directions. These melanomas behave more benignly
than melanomas in the mouth or other sites.

Most eyelid tumours are typically surgically removed,
sometimes adjunctive therapy such as cryotherapy,
radiation therapy, chemotherapy, or immunotherapy
may be required. In general, eyelid neoplasms should be
removed early, when the resultant surgical defect is small.
For smaller tumours involving less than a quarter of the
length of the eyelid margin, a full-thickness wedge resection
with closure using a figure of 8 suture pattern should be
used. Larger masses require more complicated procedures
involving some form of blepharoplasty.

Squamous cell carcinomas may involve the eyelids of all
species but is especially common in poorly pigmented areas
of the eyelids in horses, cattle, and cats. Squamous cell
carcinoma of the eyelids is not that common in dogs but are
seen in patients with unpigmented eyelids after long standing
solar blepharitis. SCC is very infiltrative and may metastasize
to regional lymph nodes, but rarely to more distant sites.

Due to the infiltrative nature these tumours need to be
surgically removed with wide margins which makes it very
difficultin eyelids. The bestapproach is prevention rather than
cure. Solar radiation may lead to blepharitis in animals that
lack pigment in the eyelids. These animals are predisposed
to the development of squamous cell carcinomas.

Clinicalsigns of solar blepharitis include erythema, ulcerations
of the eyelid margin and epiphora. To prevent SCC from
developing early treatment of solar blepharitis is justified.
This includes applying regular application of sunscreen,
topical corticosteroids or eyelid  tattooing.

Most eyelid tumours are typically surgically removed,
sometimes adjunctive therapy such as cryotherapy,
radiation therapy, chemotherapy, or immunotherapy
may be required. In general, eyelid neoplasms should be
removed early, when the resultant surgical defect is small.

For smaller tumours involving less than a quarter of the
length of the eyelid margin, a full-thickness wedge resection
with closure using a figure - of - 8 suture pattern should be
used. Larger masses require more complicated procedures
involving some form of blepharoplasty.

Conjunctival neoplasia

Melanomas, squamous cell carcinomas, mast cell
tumours, haemangiomas, hemangiosarcomas papillomas,
lymphosarcomas, histiocytomas and transmissible venereal
tumours all may affect the canine conjunctiva.

Figure 3: Conjunctival haemangioma present in the temporal bulbar
conjunctiva.

Figure 4: Large conjunctival hemangiosarcoma infiltrating the
cornea.

« Conjunctival melanomas most commonly involve
the third eyelid, but they may also originate from the
upper palpebral conjunctiva. These tumours tend to be
malignant with recurrences and metastasis common.
Wide surgical excision followed by cryotherapy is
recommended. In extensive cases exenteration may
be indicated. The prognosis for life and for the globe
in conjunctival melanoma is guarded. The confirmed
metastasis rate has been reported as 17%, even after
aggressive surgical intervention.

« Conjunctival mast cell tumours present clinically as
smooth, firm subconjunctival masses. Mast cell tumours
can arise from the bulbar or palpebral conjunctiva or
the third eyelid. There may be a history of intermittent
swelling and redness of the conjunctiva. These tumours
are easily diagnosed via fine needle aspirate. Surgical
excision is usually curative and conjunctival mast cell
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tumours have a low risk of recurrence and are unlikely to
metastasize.

e Conjunctival haemangiomas and hemangiosarcoma
tend to occur at the nonpigmented, leading edge of the
third eyelid as well as the temporal bulbar conjunctiva.
Haemangiomas stays confined to the conjunctiva but
hemangiosarcoma of the conjunctiva can infiltrate the
cornea. The conjunctival masses are bright red fluctuant
well circumscribed massed. Corneal infiltration s
characterised by corneal oedema, vascularization and a
raised dark red corneal mass. [Figure 3 & 4]. There is a
breed predisposition in collie breeds and there is also an
increased risk of tumour development with increased UV
exposure. Surgical resection is usually curative. According
to unpublished reports corneal haemangiomas and
conjunctival haemangiomas and hemangiosarcomas
cases have been treated successfully with subconjunctival
bevacizumab [Avastin] a drug routinely used to treat age-
related macular degeneration in humans.

Third eyelid neoplasia

Neoplasia of the third eyelid is uncommon in the dog.
Melanomas, adenomas, adenocarcinomas, squamous
cell carcinomas, haemangiomas, hemangiosarcomas and
lymphosarcoma have all been reported.

Adenocarcinoma of the third eyelid is the most common of
the possible third eyelid neoplasms. They are localized, firm,
smooth, pink swellings that appear to involve the gland. A
possible differential diagnosis would be a prolapse of the
gland of the third eyelid. Adenomas and adenocarcinomas
are typically seen in older dogs compared to prolapsed glands
which occur in young dogs. Removal of the entire third eyelid
is currently the recommended treatment. Post operative
treatment with hyaluronic acid eyedrops is indicated to treat
possible guantitative as well as qualitative keratoconjunctivitis

Figure 5: Limbal melanoma infiltrating both the cornea and sclera.
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sicca that may result from the removal of the tear gland of
the third eyelid.

Cornea/sclera

Limbal melanomas appear clinically as darkly pigmented
masses arising from the limbus and expanding into the
adjacent cornea and sclera. Limbal melanomas are presumed
to arise from the melanocytes that demarcate the limbus
at the junction of the corneal stroma and sclera. They are
typically benign neoplasms, but they may invade the cornea
or intraocular structures. These tumours are usually smooth
and pigmented lesions. [Figure 5]. Limbal melanomas in dogs
occur in two age groups.

In the younger group, 2-4 years of age, the tumours tend to
be invasive, with a history of rapid growth. In the older group,
8-11years of age, the tumours are more likely to be static and
found incidentally on physical examination.

Primary limbal melanomas must be differentiated from
external extension of intraocular uveal melanomas.
Complete intraocular examination and gonioscopy should
be performed to differentiate between primary intraocular
tumours and those originating from the sclera. In older dogs
with nonprogressive limbal masses, periodic surveillance
appears to be adequate. Treatment of limbal melanomas
should be considered for dogs in which the mass is
enlarging and includes lamellar or full-thickness excision and
replacement with grafting procedures.

Primary corneal squamous cell carcinoma [SCC] occurs in
the dog when the neoplastic mass arises directly from the
cornea. Primary corneal squamous cell carcinoma appears
as a raised, multilobulated, pink to white mass. [Figure 6]
SCC occur more often in corneas with chronic keratitis. The
prognosis for life with corneal squamous cell carcinoma is

Figure 6: Corneal SCC in the temporal cornea. This patient also has
concurrent superficial keratitis of especially the ventromedial aspect
of the cornea.



Figure 7: Ciliary body adenoma visible in the pupil. Based on clinical
findings alone this may also be an amelanotic melanoma.

good. The prognosis for the globe is dependent on early
detection and surgical intervention. Early surgical excision by
keratectomy is recommended.

Anterior uveal tumours

Intraocular tumours are relatively uncommon in the dog.
The tumours may be primary or secondary from metastatic
disease or local invasion. The great majority of primary
intraocular tumours have their origin in the anterior uvea.
Tumours must be differentiated from other intraocular
masses, including iris cysts and granulomatous lesions.
Diagnosis is based on findings from complete ophthalmic
and physical examinations and whether the masses are
unilateral or bilateral, singular, or multiple, raised or flat, and
stationary or changing in appearance. Tumours are typically
solid, raised and change in appearance.

Primary anterior uveal neoplasia

Intraocular melanocytic tumours are most common in
older dogs with a mean age of around 9 years. A colour
change or mass effect in the dog's eye may be the first
abnormality observed, or changes may go unnoticed
until secondary uveitis or glaucoma develops. Another
possible first presenting sign is thinning of the sclera with
a pigmented mass visible expanding into the sclera.

Neoplastic melanocytes or melanophages are often free-
floating in the anterior chamber, and their obstruction of
the filtration angle may contribute to secondary glaucoma.
Anterior uveal melanocytic neoplasms may appear as a
mass in the iris and extending into the anterior chamber
or as a mass posterior to the iris that anteriorly displaces
the iris face leading to a shallow anterior chamber.
Melanomas in dogs tend to produce nodular growth
rather than diffuse infiltration, as is seen in cats. Masses are
typically heavily pigmented but may be nonpigmented.

Anterior uveal melanomas may be locally invasive, and
they may extend to involve the choroid, sclera, filtration
angle, cornea, and orbit. Lens sub luxation may also occur
because of displacement by the mass.

Severity of intraocular destruction has been used as a sole
indicator of malignancy; however, most canine anterior
uveal melanomas, though frequently invasive, do not
conform with the strictest definition of malignancy, which
includes metastasis.

Most tumours arising from the anterior uvea grow
expansively rather than invasively and occupy the filtration
angle and deep stroma of the peripheral cornea and
sclera. Malignant melanomas tend to be less pigmented
and comprise 20% of intraocular melanocytic tumours.

Metastasis occurs hematogenously and typically involves
the thoracic and abdominal viscera. Metastasis may be
more likely when extraocular extension or glaucoma
is present. The metastatic rate for uveal melanomas in
dogs has been reported to be between 4% and 10%. The
overall low risk of metastasis of canine uveal melanomas
and unproven efficacy of enucleation at preventing
metastasis makes the decision to remove normotensive
non-inflamed visual eyes difficult. In general enucleation
is recommended as the treatment of choice once
secondary glaucoma is present.

Iridociliary epithelial tumours are the second-most
common primary intraocular tumour in the dog. These
tumours arise from either the epithelial cells of the iris or
ciliary body. They appear clinically as segmental or non-
segmental and invasive or non-invasive. The incidences
of adenoma (benign) and adenocarcinoma (potentially
malignant) are approximately equal.

The clinical presentation may appear similar to that of
melanoma. The tumours may extend through the pupil
or invade the iris, but adenomas are more often limited to
the ciliary body. Adenocarcinomas, on the other hand, are
typically more invasive, may extend through the iris base
or pupil, and may metastasize. [Figure 7]. The prognosis
for life with ciliary body adenomas and adenocarcinomas
is good, although the prognosis for the globe is poor
as enucleation is required in most cases due to the
development of secondary glaucoma.

Secondary ocular neoplasia

The hematogenous route is essential for neoplastic
metastasis to the eyes, therefore the uveal tract is
the most common location of ocular metastasis.
To metastasize to the eyes, extraocular systemic
neoplasms must reach the general circulation first. The
main secondary neoplasms affecting the eyes of the
dogs were lymphoma and mammary gland carcinoma.
Neoplasms may also invade the eye by local extension

OPHTHALMOLOGY



Figure 8: Ciliary body neoplasm visible on ultrasound in patient
presenting with hyphema.

from the ocular adnexa, cornea, orbit, paranasal
sinuses, or nasal cavity.

Secondary neoplasms often have similar clinical
presentations, regardless of the histopathologic type.
Secondary neoplasms may be more likely to occur
bilaterally than primary ocular neoplasms. Dogs
with secondary ocular neoplasms may have obvious
concurrent systemic disease or signs may be limited
to the eyes. Ocular signs include anterior uveitis,
hyphema, and glaucoma. Neoplasia should always be
considered in patients with hyphema of undetermined
etiology. Ocular ultrasound is the diagnostic modality
of choice in these patients. [Figure 8]

Mammary gland carcinoma is the most common
secondary neoplasm among bitches. In one study
17.2% of bitches had eye involvement. from a systemic
metastatic disease, with a multifocal, obliterating
distribution within blood. The clinical signs and
approach are similar to ocular lymphosarcoma.

Ocular Lymphosarcoma

Ocular signs are seen commonly with lymphosarcoma.
The reported incidence of ocular involvement with
lymphosarcoma has been reported as 37%. The high
incidence of ocular signs makes ocular disease the
second-most common clinical sign of lymphoma second
to lymphadenopathy.

With the high incidence of ocular signs and because
ocular lymphoma can mimic inflammation, lymphoma
should be considered as a differential for anterior uveitis
even in the absence of lymphadenopathy. Additional
ocular signs include conjunctival infiltrates, corneal
infiltrates, hyphema, hypopyon, intraretinal and subretinal
haemorrhages, and glaucoma. Corneal lesions typically

start with corneal oedema and vascularisation, followed
2-3 weeks later by peri-limbal corneal infiltrates of
neoplastic lymphocytes. It has been reported that the
cornea may be affected in up to 20% of cases.

Diffuse large B-cell lymphoma is considered the most
frequent histological subtype in dogs, followed by
T-lymphoblastic and peripheral T-cell lymphoma.

Histopathologic examination is necessary to confirm
the diagnosis. Histopathology should be performed
on all enucleated eyes. Fine needle aspiration of
intraocular masses has not been routinely used in
veterinary ophthalmology. The reason being the
vascularity of the canine iris possibly leading to severe
hyphema.
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Which one characteristic regarding canine peri-ocular
and eyelid tumours listed below is INCORRECT?

Most canine eyelid tumours are minimally invasive.
Canine eyelid tumours are easily distinguished from
conjunctival tumours.

Metastasis from canine eyelid tumours is unlikely.

Most eyelid tumours occur in dogs over 10 years old.
Some eyelid tumours may regress spontaneously .

Which one of the statements regarding canine eyelid
tumours is INCORRECT?

The meibomian glands of the eyelid margin are the
adnexal structure most frequently affected by neoplasia.
Histologically these neoplasms can be categorised as
adenomas, epitheliomas and carcinomas.

Carcinomas are be more likely to be ulcerated in clinical
appearance.

Meibomian gland tunours can cause local irritation.

For smaller tumours involving less than 25% of the eyelid
margin, a full-thickness wedge resection should be
used.

Which one of the statements regarding squamous cell
carcinoma (SCC) in the eyelids of dogs is INCORRECT?
Squamous cell carcinoma of the eyelids is not that
common in dogs.

SCC is seen in patients with unpigmented eyelids after
long standing solar blepharitis.

SCC is very infiltrative and may metastasize to regional
lymph nodes and distant sites.

. Clinical signs of solar blepharitis include erythema and

ulcerations of the eyelid margin.
Prevention of solar blepharitis includes topical
corticosteroids eyedrops or eyelid tattooing.

Ultraviolet radiation to the eyelids and eye structures
can cause disease. Which one of the conditions listed
below is NOT linked to UV exposure.

Haemangioma

Haemangiosarcoma

Solar blepharitis

Melanoma

Squamous cell carcinoma

Which one of the statements below regarding tumours
of the third eyelid is INCORRECT?

Neoplasia of the third eyelid is uncommon in the dog.
Conjunctival melanomas most commonly involve the
third eyelid.

Melanomas, adenomas, adenocarcinomas, squamous
cell carcinomas and haemangiomas, have all been
reported.

. Adenocarcinoma of the third eyelid is the most

common of the possible third eyelid neoplasms.
Prolapse of the gland of the third eyelid (cherry eye) is
an important differential for an adenoma of the third
eyelid.

o

oo

Melanoma is a tumour which frequent affects the eye
and related structures. Which one of the following
statements is CORRECT?

Melanomas affecting the eyelid structure are uncommon.
Conjunctival melanomas are malignant.

Limbal melanomas in older dogs are typically invasive and
metastatic.

Uveal melanomas have a high metastatic rate.
Melanomas affecting the eye are typically non-
pigmented.

Conjunctival haemangiomas and hemangiosarcoma
occur in the dog. Which one of the statements listed
below is INCORRECT?

Conjunctival haemangiomas and hemangiosarcoma tend
to occur at the nonpigmented, leading edge of the third
eyelid as well as the temporal bulbar conjunctiva.

Collie breeds are predisposed.

Haemangiomas stay confined to the conjunctiva but
hemangiosarcoma can infiltrate.

The conjunctival masses are bright red fluctuant well
circumscribed massed.

Enucleation is required for cure.

Which one of the following statements regarding limbal
melanomas in dogs is INCORRECT?

Limbal melanomas appear clinically as darkly pigmented
masses.

They may invade the cornea or intra-ocular structures.
They are typically benign neoplasms.

In younger dogs the growth is more benign than in older
dogs.

Enucleation is the method of choice for cure.

Which one of the following statements regarding ciliary
tumours in the dog is INCORRECT?

Iridociliary epithelial tumours occour commonly in dogs
The incidences of adenoma (benign) and
adenocarcinoma (potentially malignant) are
approximately equal.

Iridociliary adenocarcinoma has a high incidence of
metastasis

The clinical presentation may appear similar to that of
melanoma.

The tumours may extend through the pupil or invade the
iris.

10. Which one of the following statements regarding ocular

a.

oo

lymphoma in dogs is INCORRECT?

Systemic lymphoma should be considered as a
differential for anterior uveitis even in the absence of
lymphadenopathy.

A solid uveal mass seen through the pupil is typical with
ocular lymphoma

Ocular signs are seen commonly with lymphosarcoma.
Ocular lymphoma can mimic inflammation

B cell lymphoma is most commonly implicated in ocular
lymphoma.
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What is electrochemotherapy?

Electrochemotherapy (ECT) is themethod of using electric
pulses to increase the permeability of cancer cells to specific
chemotherapy agents. It has been shown to be a safe and
effective technique that is easy to administer and cost-
effective. ECT is mainly recommended for the treatment
of solid tumours for which surgery or radiotherapy is either
not an option or is declined by pet owners.

How does it work?

The cell membrane functions as a barrier to the influx of
hydrophilic drugs, peptides and macromolecules which
can make tumour cells resistant to the effects of certain
chemotherapy agents. Through a technique called
electroporation,this barrier can be overcome by the local
application of a short intensive electric field which creates
aqueous pores (electropores) within the cell membrane.
This allows cells to become temporarily permeable to

Vet360

Small Animal Internal Medicine Specialist

substances that would ordinarily not be able to cross
the cell membrane into the cytoplasm. Poorly or non-
permeant hydrophilic chemotherapeutic drugs such as
bleomycin and cisplatincan achieve high intracellular
concentrations leading to enhanced cytotoxic effects
with potent antitumour effects.

In combination with electric pulse delivery, only low doses
of these drugs are required while still resulting in good
local tumour control with minimal systemic cytotoxicity.

The electrical pulses also induce a transient decrease
in local blood flowafter its application by causing
vasoconstriction, thereby “trapping” the chemotherapy
drug that has already been absorbed by the tumour tissue
in the treatment area.

The resultant vasoconstriction also limits
bleeding from the treatment area which s
particularly important in tumours that are prone



Figure 1: OnkoDisruptor® pulse generator

to bleeding. Necrosis and apoptosis of tumour
cells caused by ECT further upregulates the cytotoxic
immune response against surviving tumour cells.

Bleomycin, cisplatin, doxorubicin and mitoxantrone are
chemotherapeutic agents that have shown increased
efficacy when used together with electroporation
techniques. These drugs are administered intravenously
or intratumourally before electric pulses are applied
directly to the tumour.

Several pulse generators such as the OnkoDisruptor®,
Cliniporator® and the ELECTROvet EZ® are commercially
available. The pulses that are generated can differ in
electrical shape, amperage, voltage, interpulse duration
and frequencyand is programmed into the pulse
generator.The permeabilising protocol used, depends
on the tumour histiotype, tumour size and previous
treatmentsgiven. Two typicaltypes of electrodes are used
for electroporation: non-penetrating plate electrodes
and penetrating needle row electrodes. The type of
electrode chosen depends on each individual tumour.
Plate electrodes work well for superficial tumours while
penetrating electrodes are used for deeper tumours
which allows an electric field to be distributed evenly —
throughout theentire tumour.

Applications of ECT in veterinary oncology

In veterinary oncology, ECT can be used as first-line
treatment of solid and certain visceral tumours. It can be
used in a palliative, adjuvant or neoadjuvant treatment
setting. ECT can also be performed intraoperatively with
concurrent surgery or using ultrasound guidance for
treatment of deep-seated tumours. In dogs and cats, ECT

Figure 2: Plate electrodes

Figure 3: Penetrating electrodes

is mainly used for treatment of cutaneous, subcutaneous
and oral tumours. It has also been used successfully in
horses for treatment of sarcoid and in a bearded dragon
for an oral fibrosarcoma.

In general, the response rate is better for smaller tumours
(less than 2 cm?) than larger tumours. In humans it was
found that patients previously treated with radiotherapy or
chemotherapy had a lower response rate to ECT.

Adverse effects are rarely encountered and often mild
in nature. Initial local inflammation and necrosis can be
expected after treatment. Tumour lysis syndrome is a risk
when large tumours are treated due to rapid cell death.

Canine tumours

Soft tissue sarcoma

Several studies have made use of ECT with intralesional
bleomycin or a combination of intralesional cisplatin with
intravenous bleomycin for the treatment of incompletely
excised soft tissue sarcomas. It has also been used as
neoadjuvant treatment to shrink the tumour mass to
enable surgical excision. Median time to recurrence in
these studies ranged between 703 —857 days. Treatment
appeared to be well tolerated and highly effective.

Perianal and anal sac tumours

Perianal tumours are often challenging to treat
surgicallydue to the need of preservation of healthy
anatomical structures in that area and the often-
infiltrative  nature of these tumours. Intralesional
bleomycin in combination with ECT was used in one
study for the treatment of hepatoid gland adenomas and
carcinomasand resulted 91% overall response ratewith




ONCOLOGY

83% of dogs attaining a complete response. Another
study using intralesional cisplatin and ECT in dogs with
perianal adenomas and adenocarcinomas resulted in a 92%
overall response rate with 65% of dogs achieving complete
remission. Intravenous mitoxantrone-based ECT have also
been used in a dog with apocrine gland carcinoma, resulting
in tumour control for longer than six months. The use of
ECT in an adjuvant setting and combination with surgical
excisionhas been suggested to promote tumour control
while preserving sensitive tissues in the perianal area.

Melanoma

In one study, the use of intralesional bleomycin-based ECT in
the treatment of oral melanoma resulted in an 80% response
rate with 40% of the patients that did respond showing
tumour control for more than one year.

Mast cell tumour

ECT can be used as primary therapy or adjuvant therapy
after surgical excision of mast cell tumours. A study using
cisplatin-based intralesional ECT to treat incompletely
excised grade Il and grade Ill mast cell tumours, resulted
in a /8% response rate with minimal local or systemic side-
effects. Another study using intralesional bleomycin with
ECT as an adjuvant treatment for incompletely excised mast
cell tumours, showed a response rate of 85% and a mean
survival time of 52.76 months.

Lymphoma

Bleomycin-based ECT has been used in a single study for the
treatment of local lymphoma. Treatment was well-tolerated
with clinical responses ranging from 1 week to 3 years. At
this stage ECT is mainly used as palliative treatment for
chemoresistant oral tumours.

Transmissible venereal tumour

Intralesional bleomycin-based ECT has successfully been
used in cases of transmissible venereal tumour (TVT) that
have been resistant to chemotherapy with first-line vincristine
and second-line doxorubicintreatments.

Feline tumours

Soft tissue sarcoma

Several studies using intralesional or intravenous bleomycin-
based ECT have resulted in stable disease or a median
time to recurrence of 12 — 19 months. Another study using
intralesional cisplatin resulted in local control with a mean
time to recurrence of 666 days compared to 180 days in
control cases. The most common side-effects noted were
local inflammation and wound dehiscence.

Lymphoma

ECT has mainly been used in the treatment of local nasal and
retrobulbar lymphoma. In one study, complete response
rates of up to a 100% was achieved, with treatment being
well tolerated despite it being used on sensitive tissues.
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Squamous cell carcinoma

ECT is especially helpful in treating carcinomatous lesions in
anatomically challenging areas such as the eyelid, periocular
areaor oral cavity. In one study, intravenous bleomycin with
ECT resulted in a median time to progression of 30.5 months
compared to 3.9 months in control cases that received
bleomycin alone. In another study using intralesional
bleomycin and ECT, 77.7% of cases showed a complete
response.

Additional uses of ECT

Ultrasound-guided ECT can be used for deeper-seated
tumours such as thymoma, liver tumours or nasal tumours,
using a single-needle electrode . In one study, 91% of dogs
with various intranasal tumours, responded to ECT-based
treatment. Endoscopic ECT has also successfully been
performed in two dogs with rectal neoplasia.

ECT can also be used to transport genetic material into cells.
Gene electrotransfer (GET)allows plasmid DNA encoding for
a therapeutic gene to be transferred into cells via reversible
electroporation. GET of plasmid DNA encoding interleukin-
12(1L-12) has effectively been used in the treatment of canine
cutaneous, subcutaneous and maxillofacial tumours and
superficial cell carcinoma in cats. IL-12 has antitumour
effects through activation of the acquired and innate immune
systems, thereby promoting tumour cell death.

Take-home messages

ECT allows hydrophilic drugs with a narrow therapeutic
index to obtain high intracellular cytotoxicity in tumour cells,
while sparing healthy cells in the body from toxicity. Due to
its efficacy, affordability, ease of use and low toxicity, ECT is
becoming aviable adjunct or alternative to traditional cancer
therapy.
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Sarah Round DVM, DACVS

The limping dog is one of the most common complaints
| see as a veterinary surgeon. The goal of this article is to
describe my approach to diagnosing the inciting cause for
pelvic limb lameness in dogs.

Pre-exam preparations

| like to be prepared and have a differential list prior to
putting my hands on the patient. The first thing | do is to
review the patient’s signalment and create four categories:
small breed young, small breed old, large breed young,
large breed old.

This helps narrow down differentials. For example,
a juvenile, large-breed dog would more likely have
hypertrophic osteodystrophy (HOD) over their small-breed
counterpart or mature patients. On the other hand, an
older, large-breed dog is more likely to have osteosarcoma
than a juvenile patient.

These are obviously not hard and fast rules as | did recently
diagnose proximal tibia osteosarcoma in a 2-year-old
Rottweiler. | also make note of the breed of dog when
evaluating signalment, as there are certain breeds that
follow the textbook.

For example, German shepherd dogs are predisposed
to panosteitits and gracilis contracture, and a Labrador
retriever or a boxer with a pelvic limb lameness is more
likely to have a cruciate tear than a greyhound with a pelvic
limb lameness.
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A thorough history

The next step before touching the patient is to review a
thorough history. For instance, if the patient was hit by a
car, then fractures would be high on the differential list
regardless of age or breed. Aside from a major trauma,
major questions are acute vs chronic onsetand whether the
issue is progressive, responsive to medications, or worse
after rest or activity; this is especially important for older
patients to weed out osteoarthritis vs other causes. It is
also imperative in older patients to distinguish orthopaedic
from neurologic causes for pelvic limb lameness. Asking
targeted questions regarding subtle signs—a reluctance to
go on furniture or upstairs, scuffing or dragging of legs, or
any urinary or faecal incontinence—can be very telling.

Gait analysis

At this point, the clinician should have a decent differential
list. Now for gait analysis, I think itis very important to watch
a patient walk and trot before manipulating them.(Ed - on a
non-slip surface) | love when owners have videos at home
as often dogs behave differently at the clinic than in a home
environment. | watch them several times at slow and fast
paces, and then | perform my examination and watch after,
as well. Is the lameness continually non-weight bearing, or
is it normal and then a skip is noted?

Often intermittent lameness with a skip can be indicative
of a patella luxation or in a Collie dog may be a superficial




digital flexor tendon luxation. There are also distinctive gaits
for cranio-dorsal vs caudo-ventral hip luxation. These gait
changes can be subtle and can take time and experience
to recognize. However, searching for online videos can
also be a good tool to familiarise yourself with these gaits.

Gracilis contracture has a pathognomonic gait. Bilateral
cruciate ligament rupture can sometimes be confused
with a polyarthropathy gait, as the dogs are painful in both
stifles, they are often shifting weight to thoracic limbs and
dancing/stutter-stepping on the pelvic limbs. However,
polyarthropathy dogs are often very painfulin both thoracic
and pelvic limbs and appear to be “walking on eggshells”
and have other clinical signs.

The next step is the orthopaedic examination itself. By this
point, the clinician should have a good idea of what they
will find, butit's important to be methodical and not just go
to problem area, as that is when things get missed. | start
with general examination to get a sense of dog's overall
demeanor. Then | begin with the leg not in question to test
reactivity. | watch for subtle shifting of weight/offloading.
If one is having trouble determining which leg is more
clinical, try picking up each leg. Dogs sore in one leg will
be hesitant to lift the opposite off the ground, as it forces
them to bear weight on the painful leg. | always start with
toes and go up.

If I'm worried about neurologic disease, | inspect the nails
to see if there is abnormal wear on the dorsal surface that
would indicate scuffing/knuckling. In juvenile patients
with pelvic limb lameness, | palpate for pain and swelling
at proximal tibia, as tibial tuberosity avulsion fractures are
relatively common. | palpate for long bone pain in juvenile
patients in which panosteitis may be a concern. | make sure
to palpate for cranial drawer in both flexed and extended
positions in lieu of the 2 bands and the craniomedial band
most likely torn with partial tears, and therefore, instability
only noted in flexion.

Itry to elicit pain on stifle hyperextension when I cannotelicit
cranial drawer or tibial thrust, as pain on hyperextension
can be an early indication of cruciate disease. | make note
of medial buttress, as this may indicate chronic cruciate
disease, and often a lot of instability may not be appreciated
when the tear is chronic and/or partial. In addition, I listen
closely for a click or pop sound during flexion as this will
likely indicate a meniscal injury.

When evaluating for hip disease, | make sure to palpate for
iliopsoas pain by extending the leg and internally rotating
it and palpating for pain at location of iliopsoas insertion.
In any dog with hip pain, and especially older dogs, |
always perform a rectal exam. A lordosis test is useful to
determine if there is lumbosacral pain. In dogs with shifting
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leg lameness or multiple limbs affected, | make sure to get
a rectal temperature prior to examination and pay close
attention for any joint effusion.

After a thorough orthopaedic examination, | circle back to
history, gait and signalment to put the pieces together and
determine the next diagnostic step (i.e. radiographs, joint
taps, etc). Often radiographs are the next diagnostic step,
and my advice for radiographs is to get well-positioned,
sedated radiographs; use the sedation to enable more
thorough examination.

For example, if the clinician is concerned about hip
dysplasia, look for an Ortolani sign when sedated. More
stifle instability is often noted under sedation in patients
with cruciate disease.

For dogs that clinicians suspect tarsal instability, sedation is
key to palpate instability and to enable getting appropriate
stressed views of the tarsus. | strongly recommend
radiographing the contralateral limb in puppies, as growth
plate injury can be challenging to diagnose. Remempber,
serial radiographs can be just as important. Often avascular
necrosis of the femoral head is not seen on radiographs
from a month earlier, or subtle lytic lesions of the proximal
tibial may be missed, which on later radiographs are obvious
for a lytic neoplastic lesion. After reviewing radiographs,
| then review all the aforementioned information and
determine a diagnosis.

Reviewing all the steps and diagnostics needed to
determine every potential inciting cause for pelvic limb
lameness in canines is well beyond the scope of this article.
| hope that this systematic approach will aid in narrowing
the differential list and enabling clinicians to make a
diagnosis the next time limping dogs walks through the
clinic’s doors.

Sarah Round, DVM, DACVS, currently heads the
surgery department at the BluePearl Specialty
and Emergency Pet Hospital in Philadelphia.
Round graduated from Michigan State University
of Veterinary Medicine and completed a rotating
and surgical specialty internship at Garden State
Veterinary Specialists. She then joined VSEC/
BluePearl team and completed her surgical
residency. In September 2019, she returned
to BluePearl as staff surgeon. Round enjoys all
aspects of both orthopedic and soft tissue surgery.
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Cell Carcinoma .
.. A Serious Urge Incontmeﬁ

Dr. Kim Johnson

Transitional cell carcinoma (TCC) of the urinary bladder, the
most common malignancy of the urinary tract in dogs, is
challenging to both diagnose and treat effectively. In her
talk at Fetch dvm360, Kim Johnson, DVM, DACVIM, laid out
some tips that may help you with this challenging cancer.

Dr. Johnson says we don't really know. It's possible that
environmental pollution, chemicals and obesity all have a
role to play. Dogs that are obese, female and older than
9-years of age are most likely to get TCCs, although
males can get them as well. Scottish terriers are 21 times
more likely to get TCCs than any other breed.*® Signs of
the cancer include haematuria, pollakiuria, stranguria and
tenesmus.

Presenting complaints are not just limited to the urinary
tract! Lameness can also be a clinical sign, since the
cancer can spread to bone. You may also see some
improvement clinically after treating with antibiotics and
anti-inflammatories, but signs will return once treatment

is stopped, and meanwhile the tumour may be growing
during this time.

To increase your sample size for cytology, traumatic/
diagnostic catheterisation can be performed where the
catheter is inserted and then pushed around onto the
bladder walls to try and get cells to dislodge into the
urine. (ed note: as the TCC is often on the trigone area
you can perform this treatment as you wold do a prostatic
was, catheterising and doing a rectal at the same time.
Sometimes nice samples are obtained which can be
sent for histopathology even.)Dr. Johnson says this is
OK to do and not to worry about spreading the cancer,
especially when it comes to cystocentesis or fine-needle
aspirates (FNA) of the bladder. She says, ‘It's OK! Do the
FNA! Back in the good ole days, we did cystocenteses and
other diagnostics without the benefit of ultrasound. I'm
confident several of those bladders had TCC and we didn't
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know it." (Ed — however - try to miss the mass when using
ultrasound!)

Always do a rectal exam! You may feel a mass or an enlarged
prostate in males, and a cobblestone urethra may be palpated.
Diagnostics for the condition include baseline haematology
(a complete blood count and a serum chemistry profile),
urinalysis and culture, abdominal and chest radiographs, and
abdominal ultrasound and advanced imaging when possible.

These methods may help with early detection:

Veterinary bladder tumour antigen (VBTA). This test detects
tumour analytes in the urine. It has a high diagnostic sensitivity
(about 90%), meaning TCC is unlikely in a dog with a negative
result. However, Dr. Johnson doesn't currently recommend
this test, because it's only moderately diagnostically sensitive
(approx. 78-85%), meaning there may be false positives due
to glucosuria, pyuria or haematuria. So Dr. Johnson says that
with this test, you will still need further testing to confirm a
diagnosis of TCC.

BRAF mutation assay. If you want to perform an early
diagnostic test, Dr. Johnson recommends this one. You
can use it to detect possible TCC up to four months prior
to any clinical signs becoming evident. It can also be used
for diagnosis and monitoring effectiveness of treatment.

What are the treatment options?

Treatment options for TCCs include:

> Surgery (including permanent cystotomy)
> Radiation therapy

> Metronomic chemotherapy

> Medical management

Although surgery is an option, the location that we most
commonly find TCCs, the trigone, isalocation where surgery
is often not an option. In these cases, Dr. Johnson will often
try a combination therapy of chemo and NSAIDs ¢ Here's
a look at the efficacy of various chemotherapy protocols:

Table 1: Chemotherapy protocols

Drugs ‘ # of dogs Mt?ranr;s(:;‘;;;al
Cisplatin alone 18 130
Carboplatin alone 14 132
Piroxicam (NSAID) alone 34 181
Carboplatin and piroxicam 13 93
Mitoxantrone and piroxicam 49 350
eyt B B
Cispatin, then piroxicam 8 309

ONCOLOGY

Dr. Johnson suggests these chemo protocols:

> Mitoxantrone: 5 mg/m? IV once every three weeks for
six treatments.

> Carboplatin: 250 mg/m? IV once every three weeks for
six treatments.

> Vinblastine: 2 mg/m? every two weeks for six to eight
treatments. Dr. Johnson recommends starting with this
if the patient already has kidney disease.

> Prioxicam (NSAID): 0.3 mg/kg once a day for one month,
then every other day for six months to help preserve
kidneys. Monitor the blood urea nitrogen/creatinine
ratio and urine specific gravity during treatment. Ed
note - some patients will develop Gl signs on this dose
and require cessation for a while and starting up again
using a Prostaglandin E analogue (misoprostil)).

Metronomic chemotherapy is just low doses of
chemotherapy, administered frequently and is less toxic.
Dr. Johnson typically divides her regular doses by 15 and
administers chemo at that dose every other day.

A quick note about cats:

They can get TCCs too but it's rare. In cats it seems to be
more common in males instead of females, and it's not
as frequent in the trigone of the bladder like we see in
dogs. Typical survival time is five to eight months due to
progressive disease. Remember, you can't use cisplatin in
cats due to renal toxicity.

Frequent Fetch dvm360 speaker Dr. Hilal Dogan practices
medicine in Denver, Colorado. She started the Veterinary
Confessionals Project as a senior veterinary student at
Massey University in New Zealand.
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Emerging localized therapiesand medications
are being investigated as possible treatment
options in dogs.

Dr L L van der Merwe, BVSc MMedVet(Med)

The Bacillus Calmette-Guérin  (BCG), commonly
thought of as the tuberculosis vaccine, has been
long used in humans as a treatment for bladder
and prostatic cancers. In fact the use of attenuated
microorganism such as BCG to treat human urinary
bladder cancer was found to be superior compared to
standard chemotherapy. The BCG vaccine injected in
prostatic tissue of human patients with prostatic cancer,
produces an increase of cytotoxic T lymphocytes and
natural killer cells, with antitumoral action.

BCG has been tested in dog bladders and a marked
and predictable inflammatory reaction, characterisd
by an extensive histiocytic infiltration with varying
proportions of polymorphonuclear leukocytes, plasma
cells, and lymphocytes which was seen in all dogs
tested. These findings suggest that in the future non-
specific immune-potentiators may play a role in the
treatment of cancer of the bladder.

Recent studies have reported that up to 80% of canine
urothelial carcinoma has the BRAF V595E mutation,
which is homologous to the human V60OE mutation.

Activating the BRAF mutation is target for developing
effective therapeutic agents Sorafenib, a multiple kinase
inhibitor targeting RAF/vascular endothelial growth
factor receptor (VEGFR), successfully inhibited the BRAF/
MAPK pathway and induced apoptosis. He response to
sorafenib was greater than to vemurafenib, which is
known as a specific BRAF inhibitor in human cancer.

Vemurafenib medication showed antiproliferative
effects when studied in canines with TCC but results
were not that promising with less than 50% of the dogs
achieving partial remission. The study also showed
the development of new tumours and resistance to
therapy in some participants.
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