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ABSTRACT. TVT, also known as infectious
sarcoma, venereal granuloma, transmissible
lymphosarcoma or sticker tumour is a
benign reticuloendothelial tumour that
affects particularly mucosa of external
genital organs and rarely internal genital
organs in dogs of both genders. TVT is
usually transmitted by coitus but also can
be transmitted by licking, sniffing, biting,
and scrabbling of the tumour affected
area or through damaged skin of mucosa.
Transmissible venereal tumour (TVT) is
usually observed in stray animals live in
tropical and subtropical lands. The affected
animals are usually within 9-13 months of
age and with high sexual activity. Tumour
is frequently located in posterior vagina
and vestibulovaginal junction. The average
chromosome count of TVT cells is 59 (57-
64). TVT specific antibodies were found
in blood samples of affected animals
which suggest that they may have a role
in natural regression mechanism. The
primary objective of tumour treatment is
total elimination by surgery, radiotherapy,
immunotherapy and/or chemotherapy.
Controlling of the disease is very difficult
because stray dogs are carriers.
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INTRODUCTION

Dogs are most tumour observed domestic
animals. Tumours observed in dogs vary
depending on breed, gender, age, system,
organ and tissue. Besides, although
tumoural formations may occur in any age,
the frequency of benign ones is higher in
younger ages while that of malign ones is
higher in older ages (Gulcubuk and Gurel,
2003). The great majority (63%) of vaginal
tumours in dogs is reported to be TVT
(Misirlioglu et al., 1994).

TVT, which is also known as infectious
sarcoma, venereal granuloma, transmissible
lymphosarcoma or sticker tumour (Oruc et
al., 2011; Erer and Kiran, 2000) is a benign
reticuloendothelial tumour that affects
particularly mucosa of external genital
organs and rarely internal genital organs in
dogs of both gender (Sankar ve ark, 2016;
VonHoldt and Ostrander, 2006; Katzir et al.,
1985).

INCIDENCE

TVT is usually observed in stray animals
which have high sexual activity live in
tropical and subtropical regions (Oruc
et al,, 2011; Nak et al., 2004; Das and Das,
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2000). TVT is reported to have about 2,000-
2,500 years of history and originated from
dogs or wolves of East Asia according to
the results of DNA and microsatellite tests
performed in 40 dogs from five different
continents (Murgia et al., 2001). It is reported
that 44.1% of tumours observed in dogs are
in genital system and 14.7% of them are
venereal tumours (Erer and Kiran 1993). In a
study, reported that in 1,522 dogs medical
examination was made in a five year period
and, Of these, 123 (8,08%) cases were
diagnosed of canine TVT (Araujo et al., 2016).

TVT is usually observed in adult dogs
with average age of 9 to 13 months (Salt et al,
2005; Morris and Dobson, 2001). Those dogs
usually have body weight more than 18 kg
to 20 kg (Nak, 2001). Animals under 1 year of
age are within risk group in endemic regions.
The incidence of the disease is greater in
female animals than in male animals. This
is due to spread of disease by carrier male
animals via copulation with many female
animals (Das and Das, 2000). Although it is
known that there is no breed predisposition
for that disease, it is reported this terrier
dogs are more susceptible for mammary
tumours, mastocytoma, melanoma and TVT
(Gonzalez et al., 2000).

PATHOGENESIS

TVT is located in external genital organs
of dogs and usually transmitted by
transplantation of viable tumour cells
during the coitus (Stockmann et al., 2011).
That tumour is unique because of being
first experimentally induced tumour by
veterinary surgeon Nowinsky in 1876 in
Russia (Purohit, 2009; Nak, 2001). TVT is

usually transmitted by coitus but also can
be transmitted by licking, sniffing, biting,
scrabbling of the tumour affected area or
through damaged skin or mucosa (Ozyurtlu
et al., 2008; Gulcubuk and Gurel, 2003; Liao
et al., 2003; Jonston et al., 2001; Konuk et
al., 2001). Cellular origin of TVT is unknown
and incidence of physical transmission is
higher than that of infectious transmission
(Goldschmidt and Hendrick, 2002; Erer and
Kiran, 2000).

Transmission is realized by direct
transplantation of live tumour cells (Ozyurtlu
etal, 2008; Murgia et al., 2006; Erer and Kiran,
2000). However, frozen, heat or glycerin
treated tumoural cells or filtrates without
cell do not form tumour (Purohit, 2009;
Murgia et al., 2006; Erer and Kiran, 2000).
Also, some researchers link this disease to
a viral agent due to cytoplasmic inclusions
in tumour cells (Martins et al., 2010). Besides,
some virus particles were observed during
electron microscopic examinations but viral
etiology could not proved accurately (Erer
and Kiran, 2000).

Experimental transmission of TVT can
be obtained by subcutaneous inoculation
of live tumour cells. Tumoural tissue usually
regresses spontaneously after experimental
infections. Spontaneous regression occurs
less frequently in natural disease. It is
believed that regression is achieved by
tumour antibodies (Harmelin et al., 2002;
Katzir et al., 1985). It is reported that tumour
regression can be achieved through passive
immunity provided by blood or serum
transfusion from the animals recovered from
the disease (Konuk et al., 2001).

Tumoural growth happens between
15th and 60t days following transmission.
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TVT either grows slowly through years or
invades and finally becomes malign and
metastatic (Martins et al., 2010; Purohit,
2009). Initially tumour develops in external
genital organs of females and males
(Goldschmidt and Hendrick, 2002). Besides
external genital organs, it is reported that
tumour can also be found in bucca, nasal
and anal mucosa, conjunctiva and skin as
well (Martins et al., 2010; Nak et al., 2005;
Perez et al., 1998).

CYTOGENETIC ORIGIN

There are obvious differences in
chromosomal morphologies and counts of
TVT cells (Katzir et al., 1985) and their average
chromosomal count is reported as 59 (57-64)
as reported (Ekici, 2015; Martins et al., 2010;
Mukaratirwa and Gruys, 2003; Erer and
Kiran, 2000). 17 of those chromosomes are
metacentric and 42 of them are acrocentric
(Ekici, 2015; Nak, 2001). The normal diploid
number of chromosomes in the cell of
dods is 78, and 76 of these are acrosentric
and while 2 chromosomes are metacentris
(Mukaratirwa and Gruys, 2003). Similarity
between cytogenetical appearance of
primary tumour in genital area and that of
metastatic one fortifies the evidences about
consistency of cytogenetical abnormalities
of TVT cells. The same chromosomal
sequence is also preserved in cell cultures
(Das and Das, 2000).

DIAGNOSIS
Diagnosis depends on anamnesis, clinical

and laboratory results. Histological
examination is a highly reliable method for

diagnosis. Besides, chromosomal analysis
and experimental transmission may also
be used (Das and Das, 2000). Usually
serosanguinous and haemorrhagic genital
discharge may be observed in clinical
inspection. Other signs may be licking
external genital organs and a prolapsed
mass in this region (Ekici, 2015). Tumour
is usually located in posterior vagina and
frequently in vestibulovaginal junction in
bitches. In male dogs, it is usually found in
caudal penis, glans penis or crura bulbis
glandis and preputium (Purohit, 2009; Nak
et al., 2005; Nak et al., 2004). TVT in external
genital organs are 0.5 mm to 10 cm in
diameter, cauliflower like, rubescent, fresh-
looking and easily bleeds when touched
(Purohit, 2009; Jonston et al., 2001). In most
cases, they are proliferative, verrucous,
papillar or nodular bunch of masses
prolapsed out of vulva of bitches (Konuk et
al., 2001; Erer and Kirar, 2000). Sometimes
necrosis and petechies, superficial
ulcerations and secondary infections may be
observed in tumoural tissue (Purohit, 2009).
There is a serosanguinous or haemorrhagic
fluid discharge from the tumoural tissue
which quickly ulcerates and has a necrotic
appearance subsequently (Das and Das,
2000). Haemorrhagic discharge may be
confused with estrus, uretritis and cystitis in
bitches and prostatitis in male dogs (Konuk
et al., 2001). Animals may have anemia in
case of continuous bleeding (Purohit, 2009).

Tumoural cells are observed as big,
round, polygonal or oval in histopthological
inspection. There are vesicles and big
nucleuses in those cells and each nucleus
has a big, dark purple tainted nucleolus
in its center. Mitotic activities of cells are
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increased (Ozyurtlu et al., 2008; Salt et al.,
2005; Misirlioglu et al., 1994). Cytoplasm is
slightly eosinophilic (Erer and Kirar, 2000).
Localisation of tumour has an important
role in diagnosis. Round cell tumours of
genital organs should be considered as TVT
until diagnosed by special techniques such
as electron microscopic examination or
immunohistochemistry (Ekici, 2015)

METASTATIC LESIONS

It is reported that metastasis is observed
in 5-17% of TVT cases (Purohit, 2009). The
tumour may metastasize to regional lymph
nodes, tonsils, eye, brain, adenohypophysis,
nose, maxillary bones, pancreas, liver,
spleen, lung, bone, kidney, subcutis and
other regions (Kose et al., 2013; Purohit,
2009; Stettner et al., 2005; Ozyurtlu et al.,
2008; Gulcubuk and Gurel, 2003; Jonston
et al.,, 2001; Konuk et al., 2001). Tumours
located in lips are similar to those in genital
organs while others in mouth and tonsils
are more diffuse and bright. Eye tumours
may lead to blindness (Purohit, 2009).
Tumour grows rapidly and metastasizes in
immunosuppressed adult dogs and puppies
(Perez et al., 1998). It was reported that
metastasis occurs more in bitches (16%) than
in male dogs (2%) (Salt et al., 2005).

PROGNOSIS

Immunologic studies show obviously
that TVT in dogs is antigenic and immune
response developed against tumour has
a great importance in prognosis. Tumour
regresses spontaneously after a logarithmic
growth period in adult dogs and immune

response developed against tumour may
prevent future proliferations. However,
tumour ulcerates and metastasizes in cases
in immunodeficient individuals. Biological
behavior of TVT in dogs may be predicted by
determination of Nuclear Organizer Regions
(AgNORs). Bad prognosis in TVT depends
on increased AgNORs in nucleuses of cells
(Purohit, 2009).

TREATMENT

The primary objective of tumour treatment
is total elimination by surgery, radiotherapy,
immunotherapy and/or chemotherapy (Eze
etal., 2007).

Surgical Practices

Surgical practices are very important in
diagnosis and treatment of tumours and it
is a very efficient way of treatment for most
of the solid tumours. Surgery cannot be
applicable in diffuse TVT cases (Norris and
Withrow, 1984). Tumour may be removed by
electrosurgical excision or cryosurgery if it is
in suitable size. Traditional surgical methods
are not preferred because they hasten
metastasis and increase recurrence rate.
Recurrence is reported approximately in 30%
of the cases. Recurrence rates are decreased
if castration or ovariohysterectomy applied
together with chemotherapy. An autogenous
vaccination supported by Levamisol may be
used to prevent recurrence after surgical
operation (Das and Das, 2000).
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Radiotherapy

Radiation which is a kind of energy formed
by stimulation of ionization of atoms or
molecule components present in the line
of beam and absorbed by live tissues. It
requires professional staff and special
devices for application and also chemical
immobilization of the dog throughout the
radiotherapy (Morris and Dobson, 2001). The
applied dose is 10 Gy (1000 rads) per session.
Radiotherapy is reported to be effective
against TVT (Purohit, 2009; Jonston et al.,
2001).

Immunotherapy

TVT can be treated by whole blood or serum
transfusion from a fully recovered animal
or by administration of an autocutaneous
vaccine obtained from a tumoural tissue
homogenate (Cizmeci et al., 2012a; Jonston
et al., 2001). Bacterial toxins may also be
used in TVT treatment. It is reported that
administration of dead suspension of
Chromobacterium prodigiosum alone or
combined with other organisms may provide
satisfactory results (Das and Das, 2000).

Chemotherapy

Cytotoxic drugs are classified as alkaline
agents, antimetabolites, antitumour
(cytotoxic) antibiotics, vinca alcoloids,
hormones, enzymes and other agents
depending on their mode of action, target
tissues and antitumoural activities (Chun et
al., 2001; Morris and Dobson, 2001; Norris
and Withrow, 1984). Doses of the cytotoxic
drugs are usually calculated by functional

measurement of body surface area instead
on body weight. Because, blood quantity
in detoxifying and excreting organs is more
related to body surface than it is related to
body weight. Body weight is used in body
surface area calculation shown in Eq. (1)
(Dobson and Gorman, 1993; Chun et al.,
2001).

10.1 % (body weight gr.) %3
10000 (M

Formula for surface area (m2) =

Alkaline agents, antitumour antibiotics
and some of the other agents block DNA
replication at single point. Antimetabolites
prevent DNA or RNA synthesis via synthesis
of enzyme blockers or non-functional
molecules. Vinca alcoloids are antimitotics
and their effect is through blocking
metaphase in mitotic line (Dobson and
Gorman, 1993).

Although surgery and radiotherapy is
effective only for local neoplastic diseases,
chemotherapy is very efficient against
systemic diseases (Dobson and Gorman,
1993). One of the most challenging problems
in chemotherapy against cancer is rapid
tumoural growth before it was diagnosed
(Misirlioglu et al., 1994). Optimum drug dose
in chemotherapy is the quantity to make a
significant effect on tumour cells without
any evident toxic effect on normal tissues
(Dobson and Gorman, 1993). The drugs must
be administered at maximum tolerance rates
and minimum dose range. 20% decrease in
dose causes greater than 50% decrease in
drug efficacy (Chun et al., 2001)

Some cytotoxic agents used in TVT
treatment are as follows:
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Cyclophosphamide

It is used combined with other
chemotherapeutics in treatment of
lymphoma, some carcinomas and sarcomas
(Chun et al., 2001).

Methotrexate

It is used combined with other
chemotherapeutics in treatment of
lymphomas of cats and dogs (Norris and
Withrow, 1984). Besides, it can be used in
treatment of myoproliferative disorders
and transmissible venereal tumour (Oglivie,
1998).

Doxorubicin

That drug is used against lymphoma,
osteosarcoma, hemangiosarcoma, thyroid
carcinoma and some other carcinomas
(Cizmeci et al., 2012b; Chun et al., 2001;
Oglivie, 1998). Doxorubicin has a high
antitumoural activity in treatment of malign
tumours (Oglivie, 1998).

Mitomycin

Mitomycin is used in adenocarcinoma and
carcinomas of mammary gland, cervix, colon,
rectum, bladder, neck and pancreas (Dobson
and Gorman, 1993).

Vinblastine

It is used in mast cell tumours and
lymphomas of dogs. Besides, it is very
effective in malign testis tumours (Chun et
al., 2001).

Vincristine Sulfate

Vincristine sulfate is used in treatment of
lymhoproliferative cancers, transmissible
venereal tumours, thrombocytopenia and
some sarcomas (Sankar et al., 2016; Chun et
al.,, 2001).

Involution is rapid in the beginning
of the treatment but slows down in time
and the involution of the lesions is gradual.
Full recovery is achieved after 2-8 cures
generally and the success in treatment is
90%. There are some side-effects expected.
Cytotoxic agents such as vincristine may
cause side-effects like myelosuppression
and gastrointestinal disorders which may
result in leucopenia and vomit in 5-7% of the
patients (Das and Das, 2000).

IMMUNITY

Specific antibodies against TVT antigens are
found in blood of animals having tumour
and they are believed to have role in natural
regression mechanism. Newborn puppies of
bitches having tumour need a longer latent
period for tumoural growth. Dimensions
of tumoural tissue in those puppies are
smaller and they have a faster spontaneous
regression (Das and Das, 2000).

CONTROL

Controlling of the disease is very difficult
because stray dogs are of carrier role. Dog
owners and breeders should check all
bitches and male dogs prior to coitus and
prevent the copulation between stray and
valuable dogs. Checking the dogs carefully
in kennels before coitus, prevention
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of breeding animals, dog licence laws,
control of potentially infected reserve and
preventing roaming of stray animals would
help in controlling rate of the disease (Gurel
etal., 2002).
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