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ABSTRACT

The Canine Transmissible Venereal Tumour (CTVT) is a contagious venereal tumor
in dogs. Mostly transmitted through sexual contact, it can also spread through
sniffing, licking, biting, and scratching the affected area. It is a contagious tumour,
mostly prevalent in mongrels and in dogs exhibiting high levels of sexual activity
coupled with roaming behaviour in tropical and subtropical climates. Recently, the
incidence of TVT has been found to be increasing, especially in urban areas, where
pet parents often come across their animals showing oozing of serosanguinous
fluid from anomalous tumorous growth in the external genitalia. This frequently
turns out to be TVT. Cytological and histo-pathological findings are used to make
a definitive diagnosis. Treatment options may include chemotherapy, surgery,
radiotherapy, and immunotherapy, with chemotherapy often being the preferred
choice. Inrecent times, pet owners have reported a recurrence of the case confirmed
earlier as TVT. This has further implications for the development of toxicity due
to the repeated use of chemotherapy. This necessitates an urgency to review the
current therapeutic approaches and reformulate them with effective alternative
regimens. Indeed, several new therapeutic protocols have been developed for
TVT, which are very promising, especially for the cases that have shown resistance
and recurrence to certain treatments. It is imperative that practicing veterinarians,
besides being thorough about therapeutic knowledge, especially dosage calculation
(body weight vs. body surface area), also get acquainted with preventive and control
measures. This particular paper captures the manifold developments in different
areas dealing with therapeutic alternatives, prevention, and control of TVT.

Introduction

Sticker’s sarcoma, is a unique and intriguing form of cancer
primarily affecting canines and has become a common

Canine transmissible venereal tumour, also called trans- challenge for many pet owners. It affects the external gen-
missible venereal tumour (TVT), transmissible venereal italia more frequently (Das and Das, 2000). Sometimes, it
sarcoma, venereal granuloma, infectious sarcoma, and can also affect the skin and mucous membranes adjacent
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to the mouth, nose, and eyes. The clinical presentation of
TVT, such as cauliflower-like ulceration, hemorrhagic, fri-
able, irregular appearance, and bloody discharge, results
in an awtful situation for the owners (Setthawongsin et
al., 2022). The owners then immediately seek veterinary
attention and, eventually, treatment for the disease. The
treatment includes radiotherapy, chemotherapy, immu-
notherapy, biotherapy, and excisional surgery (Ganguly et
al., 2016). Nonetheless, the preferred treatment for TVT is
chemotherapy. Vincristine sulphate is generally the most
effective chemotherapeutic agent for TVT and the treat-
ment of choice (Filho et al., 2020). But, due to incidences
of recurrence and resistance to vincristine, recently, many
agents and chemotherapy protocols such as cyclophospha-
mide, vinblastine, doxorubicin, and methotrexate have
been gaining interest as alternatives to vincristine (Sewoyo
and Kardena, 2022). It is also important to properly
manage and control the spread of TVT. The contagious
nature of this type of tumour may lead to the uncontrolled
spread of the disease in a particular geographical region. A
proper understanding of effective treatment regimens and
a robust ‘control and management’ programme can only
shake off the nuisance of TVT.

What is canine transmissible venereal
tumour?

It is a contagious, transmissible, and benign type of cancer
developed from skin histocytes and encountered in both
sexes of any age and breed of dog. It predominantly affects
adult sexually active dogs that roam. But the young ones
and spayed bitches can also contract the disease (Alkan et
al., 2017). One should note that TVT is not exclusively a
venereal disease, as the cancerous growth may also spread
through common social behaviours such as sniffing, lick-
ing, scratching, or biting (Purohit, 2009). Also, there are
reports of dam-to-pup transmission through grooming
and licking. It is important to understand CTVT from its
origin and etiopathological point of view. It will help us
gain more insights about its control, treatment, and man-
agement programs. Reports suggesting the viral origin of
the diseases could not gain much ground as oncogenic
viral particles remain undetected in affected cells (Cizmeci
and Guler, 2018; Ayala-Diaz et al., 2019). Cytological and
immunological studies have suggested the theory of direct
cell transplantation, where the living cancer cell itself acts
as infectious material. The viable cancer cells can easily
pass the barrier of the major histocompatibility complex
(MHC) and transplant themselves as allografts to the site
of affection (Liao et al., 2003). TVT cells have an abnormal
number of chromosomes, ranging from 57 to 64 (aver-
age 59) (Rebbeck et al., 2009). It is usually benign. It takes
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weeks to months to manifest its clinical form. It may also
become malignant in certain cases (Bendas et al., 2022).
The TVT cells can down regulate monocyte-derived den-
drite cell differentiation (Liu et al., 2007). Dendrite cells
are critical regulators of adaptive immune responses and
are key cells in tumour antigen presentation (Gonzalez et
al., 2000). By virtue of their secretion of tumour-derived
immune-suppressive cytokines, TVT cells can limit the
infiltration of inflammatory cells, namely T lymphocytes,
plasma cells, and macrophages, into tumour tissue (Abeka,
2019). This leads to the abnormal proliferation of cancer
cells without any biological regulation. Thus, in brief, some
of the important attributes of TVT are that it is contagious,
shows abnormal cytoarchitecture, is immunosuppressive,
and is proliferative in nature; and control, treatment, and
management regimens must be formulated by keeping
these attributes of TVT in mind.

Clinical findings and diagnosis

TVT are typically found in the caudal part of the
penis. In females, it forms on the posterior wall of the
vagina. The lesions are small, superficial, and varying in
colour. The tumour is red, hemorrhagic, and hard, with a
nodular mass up to 5-7 cm in diameter. It can cover the
urethra or protrude from the vulvar labia (Sankar et al,,
2016). Male dogs show significant clinical findings, includ-
ing bloody discharge, redness, and ulceration (Fig. 1).
Females may experience difficulties with urination or dys-
tocia due to complications arising from infected tumorous
growth. Less common symptoms include weakness, ulcers,
anorexia, constipation, mating refusal, and weight loss.
Contaminated animals are at high risk for bacteriuria due
to urine retention and long-lasting serosanguinous vaginal
discharge.

CLINICAL FINDINGS

1. Hemorrhagic discharge from affected area (Male & Female)

2. Cauliflower-like in appearance (3 to 12 cm in diameter)

3. Excessive licking of the genital area (Granulation tissue)

4. Unpleasant odour (Due to secondary bacterial infection)

Fig 1: Most prominent clinical symptoms of Canine
Transmissible Venereal Tumour (CTVT)

Diagnosis depends on anamnesis, bloody discharge,
tumour appearance, cytology, and histology. Differential
diagnosis should consider estrus bleeding, cystitis, urethri-
tis, and prostatitis (Birhan and Chanie, 2015). Differential
diagnoses of the TVT must include other round-cell
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tumours such as histiocytomas, lymphoma, poorly dif-
ferentiated mast cell tumours and carcinomas, and amel-
anotic melanomas. A cost-effective, simple, and minimally
invasive exfoliative cytology technique using ‘Giemsa
staining’ is recommended for quick diagnosis (Fig. 2). It
involves examining cells in smear preparations with vary-
ing cell shapes and cytoplasm (Priyadarshini et al., 2021).

Histopathologic examination of biopsy samples is cru-
cial for a definitive tumour diagnosis. Dense tumour cells
are found around blood or lymphatic vessels, with a larger
nucleus than cytoplasm (Jain et al., (2002). Lymphocytes,
plasma cells, and macrophages are often observed.
Immunohistochemistry can be used for metastatic tumour
diagnosis (Fig. 3; Kiigtikbekir et al., 2021).

Differential diagnoses

Differential diagnoses comprise amelanotic melanomas,
poorly differentiated mast cell tumours, lymphomas,
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histiocytomas, and carcinomas, among other round-cell
tumours. Differentiating transmissible venereal tumours
from other neoplasms such as hemangiosarcoma is crucial
for all canine preputial tumours, as there are significant
variations in treatment and prognosis (Ferreira et al., 2000;
Milo and Snead, 2014).

Current therapeutic approach and
treatment options

There are multiple treatment regimens available for TVT.
Various approaches, from traditional surgical methods
to modern forms of surgery such as electrosurgery and
cryosurgery, have shown promising results (Fig. 4 and
Table 1). Other therapeutic approaches like radiother-
apy, chemotherapy, immunotherapy, and biotherapy have
been extensively used (Parikh et al., 2023). Recent chemo-
therapy protocols include cyclophosphamide, vincristine

Fig 2: Impression smear prepared from tumour mass (Giemsa staining); (A) Mitotic figure in nucleus, irregular cytoplasmic border of
tumour cells (Black arrows) and RBCs (Red arrow); (B) Cytoplasmic vacuoles in tumour cells and increased nucleus to cytoplasm ratio

(Typical findings of Transmissible Venereal Tumour (TVT)

DIAGNOSTIC APPROACHES

1. History of animal

- Recent travel to specific regions
- Foreign adoption

- Breeding activity

2. Clinical characteristics

- High mitotic

4. Histopathology Characteristics

activity, polychromasia and

abundant cytoplasm in pleomorphic neoplastic
cells

- High nucleus: cytoplasm ratio with a round
nucleus and chromatin ranging from delicate to
coarse and prominent nucleoli

3. Cytopathological Characteristics
- Round cells with distinct
cytoplasmic borders

- Nuclei are oval or round and
centrally-located

5. Molecular Diagnosis

Detection of rearranged c-myc oncogene by a
technique called insertion of long interspersed
element (LINE) and PCR detection. It is a
diagnostic marker to confirm CTVT.

Fig 3: Different diagnostic approaches for Canine Transmissible Venereal Tumour
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sulphate, vinblastine, doxorubicin, and methotrexate, used
as single agents or in combination. Vincristine sulphate is
the most effective and safe treatment in clinical practice,
while immunotherapy should use immune-enhancing
substances like interleukin-2 (IL2) (Den Otter et al., 2015)
and exosomes derived from tumour cells (Ramos-Zayas
et al., 2018) in immune-compromised animals (Abedin,
2020).

Vincristine: Advantages, Challenges and
Solutions

Vincristine sulphate is a highly effective chemotherapy for
treating TVT in dogs, with a 90% success rate and a rela-
tively affordable price (Pooja et al., 2024). Its mechanism
of action is to stop cell division or mitosis at the metaphase
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stage, and it is administered intravenously with saline or
isotonic solutions. The tumorous mass stops bleeding
3-4 days after the first shot. The size of the tumour gets
drastically reduced after the second shot (Arunpandian
et al,, 2021). The third shot is given to further diminish
the growth, and the animal experiences complete recovery
(Filho et al., 2020).

However, administration of vincrystine sulphate is
associated with several side effects. Common side effects
include neurotoxicity, paresthesia, and constipation, with
male dogs experiencing decreased semen quality, which
returns within 15 days after the last dose (Cunha et al,
2017). It is also associated with highly elevated aspartate
aminotransferase (AST), alkaline phosphatase (ALP), and
bilirubin post-treatment (Nazer et al.,, 2023). If acciden-
tally exposed, vincristine sulphate can cause skin irrita-

|. . Vincristine only

I Vincristine+other

- Euthanasia only

. Other

. Surgery only

Fig 4: Use of different treatment protocol typically employed for Canine Transmissible Venereal Tumour globally (Strakova and

Murchison, 2014).

Table 1: Comparison of various treatment regimens for CTVT

Therapeutic choices

Description

It is crucial for diagnosing and treating solid tumours, but not for diffuse TVT cases. Electrosurgical excision,

Surgical Interventions

or cryosurgery, is effective. Conventional surgical methods increase recurrence rates (approximately 30%), but

decreased rates can be achieved with a combination of other means of therapy.

Radiotherapy, a form of energy ionised by atoms or molecules, is used to treat TVT using orthovoltage and

cobalt, with dose recommendations ranging from 1500 to 2500 rads (efficiency is close to 100%). It is recom-

TVT can be treated using whole blood or serum transfusions from recovered animals or autochthonous

vaccines from tumour tissue homogenates. Bacterial toxins, like Chromobacterium prodigiosum, may also be
used. Immunotherapy, including passive immunity and active immunisation, is also used, along with modern

Chemotherapy is a recommended treatment for TVT cases, including common agents like vincristine sul-
phate, doxorubicin, cyclophosphamide, vinblastine, methotrexate, and lomustine. Among them, vincristine

Radiotherapy

mended for cases where other treatments fail due to practicality issues.
Immunotherapy

approaches using interleukins and viral agents.
Chemotherapy

sulphate is the most effective, safe, and appropriate single-agent therapy with 100% efficacy. However, recent
developments in resistance to vincristine and recurrence after vincristine have led to the design and develop-
ment of newer chemotherapeutic regimens.
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tion and necrosis. Extreme cautions like strict intravenous
administration and precise dose calculation are needed
while administering the drug (Said et al., 2009). There can
be life-threatening conditions if the drug is administered
without dilution.

Despite having promising results, there are some cases
of recurrence and resistance against vincristine. Vincristine
resistance is linked to the overexpression of the plasma
membrane protein P-glycoprotein, found in various tissues
like the kidney, liver, colon, brain, lung, peripheral blood,
and bone marrow (Gaspar et al., 2010). Tumours from
these tissues exhibit intrinsic resistance to chemotherapy.
This particular challenge may be encountered by combin-
ing vincristine with ivermectin. Because ivermectin is an
antiparasitic drug that uses a P-glycoprotein substrate, it
reduces the number of molecules in the tissue (Sewoyo and
Kardena, 2022). Though vincrystine sulphate is recom-
mended based on body surface area, whereas in practice it
is administered by calculating body weight, the discrepan-
cies thus occurring are shown in Fig. 5.

This graphic (Fig. 5) contrasts the vincristine dosage
for a certain body weight (BW) with the BW’s correspond-
ing body surface area (BSA). Interestingly, the amount
of vincristine is higher when calculated as per BSA than
BW until about 24 kg, and after that, the BW curve takes
a steep slope to go way beyond the BSA curve. Although
the therapeutic response can be achieved by both regi-
mens effectively, it may be concluded that until about 24
kg, vincristine can be given according to BW as it remains
lower than the dose according to BSA. This may reduce
the risk of overdosing. Similarly, when the BW exceeds 24
kg, the therapeutic dose of vincristine calculated according
to BW remains lower as compared to the dose calculated
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according to BSA. Again, in this scenario, we can consider
the lower therapeutic dose (i.e., according to BSA) to avoid
the risk of overdosing (Frazier & Price, 1998).

Alternative Chemotherapeutic agents

Alternative chemotherapeutic agents that have been used
and validated for treatment include cyclophosphamide,
vinblastine, methotrexate, or a combination of these three
drugs (Awan et al., 2014). However, case reports have indi-
cated that there is no significant advantage in using a com-
bination of chemotherapy over vincristine injection alone
(Amber et al., 1990; Sewoyo and Kardena, 2022). For cases
that are resistant to treatment, the treatment regimen may
include doxorubicin and lomustine (Ugar, 2016).

Why alternative approach is required?

Resistance: Some tumours may develop resistance to
vincristine over time, rendering it ineffective. Alternative
treatments may be needed to combat this resistance and
continue to effectively treat the cancer.

Side effects: While vincristine can be effective, it also
carries the risk of side effects such as gastrointestinal upset,
bone marrow suppression, and neurotoxicity. Alternative
treatments with different side effect profiles may be con-
sidered to minimise these adverse effects while still effec-
tively treating the tumour (Table 2).

Extra Caution: It requires multiple doses, and acci-
dental administration of undiluted vincristine can lead to
death or severe health issues. It should always be accompa-
nied by supportive therapy.

16
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1.1 Dogs (Formula: BSA (m?) = 0.101 > (body weight in kg)*)
1 Doserate: 0.025mg/Kg; 0.7 mg/m?
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Fig 5: Comparison of therapeutic doses of Vincristine in two different approaches.
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Table 2: Comparison of various chemotherapeutic agents used for the treatment CTVT (Sewoyo and Kardena, 2022).

Chemotherapeutic
agents

Brief description

Dose rate and route of administration

Side effects

Vincristine Sulfate
Img/mL

1, 2 mL vial

Rs 150/vial (2mL)

Doxorubicin
50 mg/ vial
Rs 350/ vial

Cyclophosphamide
1000 mg/ vial (IV)
Rs 160/ vial

50 mg Tablets (PO)
Rs 50/ strip

Vinblastine
10mg/ vial
Rs 300/ vial

Lomustine
40 mg/ capsule
Rs 90/ capsule

Most effective (Drug of choice)
90% success rate
Affordable and mild toxicity

Belongs to the class of tumour antibiotics
Used as alternative therapy to
Vincristine resistant cases

Effective in most cases

Alkylating agent

Also known as cytophosphane

Less effective

Analogous to Vincristine
Effectiveness is similar to Vincristine but
costlier

An alkylating nitrosourea compound
Drug of choice in patients of TVT
with resistance to Vincristine and heart
diseases

Cost effective and simple to manage

0.5-0.7 mg/m* BSA

0.025-0.035 mg/kg BW

Strictly I/V, diluted with NS (1:10)
Once a week, given two to six weeks
until symptoms disappear

30 mg/m* BSA

1-1.5 mg/kg BW

I/V route

Continue maximum for 3 weeks

50 mg/m* BSA

2.5 mg/kg BW

Per oral or I/V route

4 days weekly for 6 weeks(Per Oral) or 2
days weekly for 6 weeks(I/V)

2.5 mg/m* BSA

0.125 mg/kg BW

Strictly I/V

Once a week, given two to six weeks
until symptoms disappear

60 mg/m* BSA

3 mg/kg BW

Per oral

Weekly once for 3 weeks.

Neurotoxicity, paresthe-
sia, constipation

Skin irritation, Alopecia
(Due to accidental topi-
cal application)

Cardiotoxic effect
Arrhythmias
Decrease in systolic
function

Diarrhoea, liver and
kidney damage and a loss
of appetite

Loss of appetite
Mild diarrhea

Mild haematological
changes

Not much side effects

Lomustine: a potential alternative

It is commonly used to treat mast cell tumours in dogs and may be able to treat brain tumours in dogs because, as previ-
ously described, this drug can cross the blood-brain barrier. It has been used in cases of TVT with vincristine resistance.
It was first used by Hosoya et al. (2009), along with prednisolone, to treat a case of CTVT. Barboza et al. (2021) used
it to treat CTVT, and it resulted in a 100% cure when used alone. There are several other reports also establishing the
promising response of this particular drug against TVT (Sewoyo and Kardena, 2022; Costa et al., 2023). A preventive and
control measure for CTCT is given in Fig. 6.

Preventive and Control Measures

1. Spaying and Neutering

2. Isolation of Infected Dogs

3. Avoiding Uncontrolled Breeding

l\/\J\/\f;LRegular Veterinary Check-ups

< 5. Hygiene Practices

6. Education and Awareness

Fig. 6: Some of the important preventive and control measures for Canine Transmissible Venereal Tumour
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Risk to humans

Humans are not susceptible to the disease; in fact, even
immune-compromised individuals are also not suscepti-
ble (Siddle and Kaufman, 2015). But it is always wise to
take proper caution and use hand gloves while handling
TVT cases. Very interestingly, reports have shown that pet
ownership may actually decrease the incidence of cancer in
humans (Tranah et al., 2008).

Conclusion

In conclusion, Canine Transmissible Venereal Tumour
(CTVT) is a contagious venereal tumour primarily affect-
ing sexually active dogs, with treatment options including
chemotherapy, surgery, radiotherapy, and immunother-
apy. Recent developments in therapeutic protocols have
shown promise in cases resistant to traditional treatments,
emphasising the importance of reviewing and reformulat-
ing current therapeutic approaches.
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