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ABSTRACT 

Transmissible venereal tumor (TVT) is a round cell type neoplasia that is transmitted by 
mating and physical transfer of tumor cells. It is one of the most common benign tumors 
in dogs that can be seen in both gender. The external genital area is the main location of 
the tumor. However, internal organ metastasis has been reported. The most common 
clinical signs are lobular masses which are seen in the caudal part of the penis, in the 
posterior region of the vagina and at the vestibulovaginal junction. Nodular lesions with 
rapid bleeding are the most pronounced clinical finding. Initially, the small tumor forms 
into a large ulcerated mass in the next periods. Simultaneously, the volume of the tumor 
increases and the lesions are seen multilobular, cauliflower-like, brittle, hyperemic, and 
hemorrhagic. The most practical diagnostic method of the tumor is vaginal cytology. 
Cytology findings are characterized by the round or oval cells which have, pale blue or 
colorless cytoplasm with cytoplasmic vacuoles and a prominent nucleus. 
Chemotheraphy is the most effective treatment method. The weekly intravenous 
administration of vincristine suplhate given for 3 weeks on average reveals that the 
treatment success rate is beyond 90%. In this review, etiology, clinical findings, diagnosis 
and treatment of TVT are presented . 
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Transmissible venereal tumor (TVT) is one of the 
most uncontrolled tumors in dogs which spread 
through mating (Uçar, 2016). It can also be named 
as sticker tumor or sarcoma, venereal granuloma, 
infectious granuloma, canine condyloma, and 
infectious lymphosarcoma (Murhia et al., 2006; 
Regmi et al., 2020). This tumor is usually 
transmitted during mating (Tella et al., 2004) and 
mostly occur in young, sexually active animals 
(Rogers, 1997). It has been described as a benign 
reticuloendothelial tumor that mainly affects the 
external genitalia and less frequently the internal 
genitalia (Tella et al., 2004; Abedin, 2020). 

Although the metastasis of TVT is rarely seen, the 
metastasis is more frequently observed in 
immunocompromised animals (Rivera et al., 
2005).Unlike the canine breeds have 78 
chromosomes in nature, TVT cells have abnormal 
number of chromosomes ranging from 57 to 64, 
59 on average. Transmissible venereal tumor is 
the only proven example of a naturally occurring 
tumor that is transmitted as an allograft by cell 
transplantation, and the tumor becomes 
autonomous apart from the original host (Abedin, 
2020). 
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Ethiopathology 

Transmissible venereal tumor was described as a 
contagious neoplasm by Novinsky (Novinsky, 
1876). Although the exact source of TVT cells has 
been unclear, which is morphologically a round 
cell tumor, studies have revealed its histiocytic 
and mesenchymal origins. Since it has been 
thought to originate from lymphocytes, 
histiocytes and reticulum cells, its etiology is not 
fully defined yet. The presence of inclusion bodies 
in the cytoplasm of the tumor cell has lead to the 
suspicion of a viral agent (Do Amaral et al., 2007). 
Predisposing factors consist of the rapid increase 
in the number of stray dogs, aging, and the 
circumstances of the immune suppression. 
Because rapid tumor growth and metastasis can 
be seen in dogs whose immune system is 
suppressed (Chikweto et al., 2013). It is primarily 
found in dogs with a weakened immune system 
in the southern regions, especially in the 
Mediterranean (Hithem et al., 2020). 
Compromised immune system plays a major role 
in acquiring and spreading of TVT (Das et al., 
2020). The cases can be listed as localized 
necrosis in some parts of the tumor or secondary 
bacterial infection (Vermooten, 1987; Das and 
Das, 2000; Kabuusu et al., 2010; Macotpet et al., 
2019). 
 In many countries, TVT occurs between the 
ages of 2 and 8 in both genders (Smith and 
Washbourn, 1998; Boscos and Ververidis, 2004; 
Strakova and Murchison, 2014; Günay Uçmak et 
al., 2019). However, the bitches are more likely 
affected than male dogs. Incidence is high in 
urban areas where mating of young and sexually 
active stray dogs is not controlled (Hayes et al., 
1983; Rogers, 1997; Das and Das, 2000; Gurel et 
al., 2002). Stray dogs are at risk factor for 
contracting and transmitting this disease (Hithem 
et al., 2020). It occurs mostly in tropical and 
subtropical climates (Hayes et al., 1983; Rogers, 
1997; Uçar, 2016).  Besides, the researchers 
reported that TVT is formed in the presence of 
ovarian remnant syndrome and stump pyometra 
cases in bitches (Sontaş et al., 2010; Turna Yılmaz 
et al., 2013). Ayala-Diaz et al. (2017) have been 
detected that the red, hemorrhagic and 
irregularly-edged TVT mass protrudes into the 
vaginal mucosa during pregnancy. After the 
diagnosis of a TVT, chemotherapy is suitable for 

the expectant mother to eliminate the tumor. 
However, it represents risks to the developing 
fetus. Salpingo-oophorectomy and hysterectomy 
might be preferred when the bitch is in the early 
period of pregnancy. A recovery period of 21 days 
and then chemotherapeutic treatment with 
Vincristine has been advised subsequent with the 
surgery. A 50% reduction after the second 
treatment, no obvious tumor mass on vaginal 
examination and tumor cells on cytological 
smears have been reported (Ayala-Diaz et al., 
2017). 
 The disease is mainly observed on the mucosal 
surface of the external genitalia of male dogs and 
bitches (Kabuusu et al., 2010; Ostrander et al., 
2016; Hiblu et al., 2019). The tumor is transmitted 
by living tumor cells from one dog to another by 
mating, licking, or sniffing. This explains cases 
occurring in the oral mucosa and nose (Purohit, 
2009; Stockmann et al., 2011; Behera et al., 2012; 
Lopes et al., 2015). Neoplastic cells contaminated 
by physical contact are thought to be transferred 
to the genital system, nasal and oral mucosa, 
rectum or skin (Albanese et al., 2002; Do Amaral 
et al., 2007; Rezaei et al., 2016). Therefore, in 
primal TVT cases, it is possible to see lesions in 
the skin, face, nose or oral cavity, eyes and 
subcutaneous tissues along with the external 
genital area (Rogers, 1997; Das and Das, 2000; 
Brandao et al., 2002; Uçar, 2016; Kumar et al., 
2018). Although tumors are located in the genital 
tract, extragenital cases have been observed 
including the conjunctival mucosa (Ferreira et al., 
2000; Rodrigues et al., 2001) and central nervous 
system (Ferreira et al., 2000; Faccini et al., 2019). 
The presence of tumors involving the ocular area 
is less common than others, and TVT metastases 
occur by contact in these sides (Ginel et al., 1995; 
Souza et al., 2020). More aggressive and 
metastatic cases are observed in young dogs with 
poor body resistance and immunosuppression 
(Çeşme et al., 2015). It has been reported that 
TVT metastasis was also detected in the caudal 
mammary lobes of a 4 year old bitch (Günay 
Uçmak et al., 2019). In addition, TVT is seen in 5% 
of the extragenital organs other than genital 
localization. This placement is either together 
with the genital form or only extragenitally 
(Çeşme et al., 2015). 
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Clinical findings 
Transmissible venereal tumor in male dogs 
usually occurs in the caudal part of the penis, 
from the corpus to the bulbous or glans penis 
(Das and Das, 2000). Clinical findings appear less 
striking in males. In affected males, bloody 
discharge, redness, deformation and ulceration 
can be seen in the preputial opening (Das and 
Das, 2000; Ferreira et al., 2000). Phimosis and 
paraphimosis can develop (Das and Das, 2000; 
Birhan and Chanie, 2015). In bitches, the 
development of TVT is mostly seen in the 
posterior wall of the vagina, and the vaginal 
vestibule (Stockmann et al., 2011). The affected 
bitches may have difficulty in urination or 
dystocia due to mechanical obstruction. 
Macroscopically, solitary or multiple tumor 
masses with cauliflower-like ulceration, 
hemorrhagic, friable and irregular appearance 
can be seen. Lesions are fragile and mostly 
hemorrhagic as a result of low cohesion between 
neoplastic cells. Therefore, the first clinical sign is 
tend to be bleeding (Ferreira et al., 2000; Faccini 
et al., 2019). Tumor size ranges from millimeters 
(mm) to several centimeters (cm) with a dark red
to grayish pink color (Das and Das, 2000; Purohit,
2009; Lopes et al., 2015). Lesions are small (1 - 3
mm in diameter), superficial and colored pink to
red at the onset of tumor formation (Purohit,
2009). Afterwards, the shape of the tumor takes
on a cauliflower-like appearance. It has a fragile,
red, hemorrhagic and hard structure. The mass
can reach 5 - 7 cm in diameter. If the multilobular
subcutaneous lesions invade to the deeper
mucosal layers, the diameter of the mass may be
reached to 10 - 15 cm. The mass is observed as
petiolate, nodular, papillary and multilobule
structures. The tumor can cover the orificium
urethra externa and may protrude through the
vulva labia (Purohit, 2009). The tumor surface is
often inflamed and can be infected (Brown et al.,
1980). Tumors can have petechial or simple
bleeding as well as infection or ulceration (Das
and Das, 2000; Ferreira et al., 2000; Purohit,
2009). Weakness, loss of appetite, constipation,
refusal of mating and weight loss are less
common symptoms (Ganguly et al., 2016).
Laboratory result of a research (Boyd, 1983; Kerr,
2002) has been showed the increasing
concentrations of leukocytosis,

hemoconcentration, microcytic hypochromic 
regenerative anemia, hypernatremia, and 
Aspartate transaminase (AST), Alanine 
Transaminase (ALT), Alkaline phosphatase (ALP), 
and Creatine Kinase (CK). Microcytic hypochromic 
regenerative anemia is associated with 
hemorrhagic anemia due to severe bleeding on 
tumor, while hemoconcentration and 
hypernatremia are associated with dehydration. 
Leukocytosis is related to infection in and around 
the tumor tissue. Increased serum AST, ALT and 
ALP activities have been reported to be 
associated with liver damage, and increased AST 
and CK concentrations are related to muscle 
tissue damage (Boyd, 1983; Kerr, 2002). 

 Serosanguineous secretion, vulvar and 
preputial deformities may occur due to tissue 
damage, intense odor, ulceration and itching, 
aggression, and in severe cases, urinary retention 
in the affected area (Costa, 1999; Martins et al., 
2005; Kolawole et al., 2020). Due to the risk of 
bacteriuria development in TVT affected animals, 
urinary retention can occur (Batamuzi and 
Kristensen, 1996). Prolonged serosanguineous 
vaginal discharge is seen in infected dogs 
(Purohit, 2009). The general health of the dogs is 
not compromised unless the lesions become 
infected and necrotic or the mass covers the 
urethral opening (Ganguly et al., 2016; Uçar, 
2016). 

Diagnosis 
Diagnosis is mostly based on anamnesis, clinical 
findings, cytology and histopathology. As 
compared with other round cell tumors, TVT has 
a microscopic appearance to diagnose. 
Immunohistochemistry can be used to 
differentiate this neoplasm from other round cell 
tumors (Ferreira et al., 2000; Faccini et al., 2019). 
Prooestrus bleeding, cystitis, urethritis and 
prostatitis should be considered in the differential 
diagnosis (Das and Das, 2000).  
Macroscopic Findings: Clinical symptoms vary 
according to the location of the tumors. On 
physical examination, small pink to red nodules 
are observed at 1 mm to 3 mm in diameter which 
can be visible 2 or 3 weeks after the TVT cell 
contamination. Initial lesions are superficial or 
pedunculated. Later, multiple nodules combine to 
form larger, red, bleeding, cauliflower-like masses 
(Aprea et al., 1994; Martins et al., 2005).  There  is  
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hemorrhagic discharge with genital localization of 
TVT in bitches. Lesions in males are usually 
cranially on the glans penis, preputial mucosa or 
bulbus glandis (Higgins, 1966; Mc Evoy, 1987; 
Martins et al., 2005). Regional lymph node 
involvement is common with large tumors in 
males. In bitches, tumors may be localized in the 
vestibule and / or caudal vagina, protruding from 
the vulva and often causing a deformation in the 
perineal region. Persistent hemorrhagic discharge 
may cause anemia. Rarely, TVT may be localized 
in the uterus (Aprea et al., 1994; Martins et al., 
2005). Clinical diagnosis is usually more difficult in 
cases of TVT with extra genital localization 
because TVT cause various symptoms such as 
sneezing, nosebleeds, epiphora, shortness of 
breath and tooth loss, exophthalmos, skin lumps, 
regional lymph node enlargement and facial or 
oral deformation depending on the anatomical 
location of the tumor (Rogers, 1997; Martins et 
al., 2005). Definitive diagnosis is based on tumors, 
fine needle aspiration or physical examination 
and cytological findings (Moulton, 1978; 
Richardson, 1981; Daleck et al., 1987; Martins et 
al., 2005). 

Cytological diagnosis: A definite diagnosis is 
made according to physical examination and 
cytological findings (Kroger et al., 1991). Since the 
cytology is non-invasive and painless method, it is 
the best choice for diagnosis. In addition to being 
simple and cheap, it causes much less 
deterioration in cell morphology than formalin-
fixed biopsy samples (Das et al., 2020; Do Amaral 
et al., 2007). Cytological examination is a 
complementary test in a simple, fast, non-
invasive and cost-effective method, which is 
guiding the appropriate type of treatment for the 
animal (Lopes et al., 2015). Wet fixation smears 
can be stained with Harris Hematoxylin and Eosin 
(Bancroft and Stevens, 1996). However, for air-
drying preparations, Wright-Giemsa (WG), 
Wright's (W), MayGrünwald-Giemsa (MGG) and 
Leishman-Giemsa (LG) methods are used. Fixation 
of smears is performed by wet fixation with 
absolute isopropanol or 95% ethanol (Allen et al., 
1986) for 20 minutes or immediately dried in air 
(Das et al., 2020). Also, TVT has a typical 
cytological appearance. The shape of cells in 
cytology ranges from round to oval structures. 
Cells mostly have a pale blue or colorless 

cytoplasm with a single distinctive nucleus. They 
also contain small, light, clear intracytoplasmic 
vacuoles, and numerous mitotic figures (Rogers, 
1997; Hayes et al., 1983; Purohit, 2009). 

Histological diagnosis: The definitive diagnosis is 
made by histopathological examination of the 
biopsy specimen. Large cells, round or oval vague 
contours are observed on histological 
examination. Another feature of this neoplasm is 
that it has inflamed cells and mitotic figures. The 
TVT can be confused with mastocytoma, 
histiocytoma and lymphoma. Therefore the 
importance of differential diagnosis should be 
emphasized (Do Amaral et al., 2007; Lopes et al., 
2015). In histopathology, abundant round, oval or 
variable-shaped tumor cells are usually found 
around the blood or lymphatic vessels (Purohit, 
2009; Birhan and Chanie, 2015). The size of the 
cell nucleus is larger than the size of the 
cytoplasm. Cytoplasmic vacuoles are often visible. 
The nuclei are oval or round and centrally-
located, with delicate chromatin and large 
nucleoli; the cytoplasm is slightly acidophilic and 
contains finely granular, delicate vacuoles, and 
cells do not display anisokaryosis, anisocytosis, 
hyperchromasia or nuclear macrokaryosis. The 
cTVT is histopathologically classified based on the 
predominant cell type as lymphoid, plasmacytoid 
or mixed. The lymphoid type of tumor 
predominantly includes cells with a rounded 
morphology, scant and finely granular cytoplasm, 
the presence of vacuoles, and round nuclei with 
coarse chromatin and the presence of one or two 
evident nucleoli. In plasmacytoid tumors, most 
cells have an ovoid morphology, a smaller relative 
nucleus: cytoplasm ratio and eccentrically-located 
nucle. Cytoplasm is slightly basophilic and usually 
small and slightly multiple vacuoles 
accompanying the cell board (Stockmann et al., 
2011). Lymphocytes, plasma cells, and 
macrophages are frequently observed (Birhan 
and Chanie, 2015). Tumor growth leads to tightly 
integrated, irregular cell formation, with 
fibroblasts forming between them (Purohit, 
2009). Immunohistochemistry can be used in the 
diagnosis of metastatic tumors following a 
combination of clinical findings (Birhan and 
Chanie, 2015; Uçar, 2016). 
 Molecular Diagnosis: Transmissible venereal 
tumor has a molecular property based on 
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rearrangement of a c-myc gene that is not found 
in normal somatic cells, gametes and other tumor 
cells (Katzir et al., 1985). Transmissible venereal 
tumor cells allow a diagnostic polymerase chain 
reaction (PCR) based on the diagnosis of nuclear 
elements (LINE) added to the stream of a myc 
gene. Therefore, the presence of this LINE 
element near c-myc (LINE-c-myc) has been used 
for the definitive diagnosis of TVT cases using in 
situ polymerase chain reaction (PCR) and 
conventional PCR in controversial cases (Liao et 
al., 2003; Park et al., 2006). Generally, the PCR 
test has increased the accuracy of the diagnosis. 
It may also facilitate the decision to terminate 
chemotherapy by performing the diagnosis 
between tumor cells and fibrotic tissue 
(Setthawongsin et al., 2016). 

Auxiliary diagnosis: Doopler ultrasonography can 
be used to evaluate the blood flow in the tissue / 
organ, where metastasis occurs in TVT cases and 
it may also be useful to examine vascular 
perfusion in the affected tissues (Günay Uçmak et 
al., 2019). 

Treatment 
Radiotherapy, chemotherapy, immunotherapy, 
biotherapy and excisional surgery can be applied 
for the treatment of TVT (Purohit, 2009; Günay 
Uçmak et al., 2019). Self-healing may occur 
following the animal's immune system fight the 
tumor cells (Andrade et al., 2009; Lapa et al., 
2012). 
 The preferred treatment for TVT is 
chemotherapy. Recently, many agents and 
chemotherapy protocols such as 
cyclophosphamide, vincristine sulfate, 
vinblastine, doxorubicin and methotrexate are 
widely used. These drugs are used as a single 
agent or in combination with each other. The 
most effective, safe and appropriate treatment in 
clinical practice is the use of vincristine sulfate as 
a single agent. Immunotherapy should be 
performed by using substances effective on the 
immune system in immunocompromised animals 
(Das and Das, 2000). However, the widespread 
use of vincristine in TVT treatment and the 
presence of malignant neoplasm features have 
increased the number of applications of the drug. 
The resistance against vincristine has been 
associated with overexpression of a protein 

molecule called P-glycoprotein of the plasma 
membrane (Pouliot et al., 1997). This molecule 
found in various tissues such as kidney, liver, 
colon, brain, lung, peripheral blood, and normal 
bone marrow. Tumors derived from tissues 
expressing high amounts of P-glycoprotein exhibit 
intrinsic resistance to chemotherapy (Gaspar et 
al., 2010). Because this molecular membrane acts 
as both a carrier and a flow pump dependent on 
the energy produced by ATP hydrolysis (Korystov 
et al., 2004; Gaspar et al., 2010). The studies 
(Andrade et al., 2009) have shown that vincristine 
sulfate in combination with ivermectin is 
beneficial. Because this antiparasitic drug is used 
as P-glycoprotein substrate, that reduces the 
amount of molecules in the tissue.  Thus it 
strengthens the antitumor therapy and slows the 
treatment resistance (Andrade et al., 2009; Lopes 
et al., 2015). 
 Favorable results were obtained from the 
intravenous (iv) use of vincristine sulfate, a 
chemotherapeutic agent, at doses of 0.5 - 0.7 
mg / m2 body surface area or 0.025 mg / kg once 
a week for approximately three weeks (Amber et 
al., 1990; De Lorimier and Fan, 2007). Before the 
starting chemotherapy with vincristine sulfate, 
the animal's general health should be evaluated. 
It is important to analyze the total blood count 
weekly during treatment (Ganguly et al., 2016). 
The vincristine sulfate should be diluted with a 
isotonic solution and this combination should be 
administered as a very slow iv infusion. The drug 
should be avoided from direct sunlight. 
Treatment should be continued until the 
symptoms disappear and the duration of 
administration is approximately 2 - 6 weeks. The 
overall success rate varies between 90 - 95% (De 
Lorimier and Fan, 2007). Male dogs treated with 
vincristine sulfate may experience a temporary 
deterioration in semen quality, which rapidly 
returns to normal within 15 days following the 
last administration (Saratsis et al., 2000; Gobello 
and Corrada, 2002). Following chemotherapy, a 
marked regression of neoplastic formation usually 
begins two weeks after the first treatment. 
Although no significant decrease was detected in 
AST and ALP enzymes, a significant decrease in 
total serum protein, hemoglobin, total 
erythrocyte and total leukocyte count can be 
observed. Possible side effects of the 

Küçükbekir  et al., 2021 / Journal of Istanbul Veterinary Sciences. Volume 5, Issue 1, pp: 57-65 



 62 

chemotherapeutic agent include loss of appetite, 
vomiting, diarrhea, myelosuppression, and 
alopecia. When the desired result is not obtained 
from vincristine sulfate, doxorubicin  can be used 
as iv at a dose of 1 mg / kg for a maximum of 3 
weeks (Amber et al., 1990). One of the treatment 
approaches for the TVT is also the combination of 
vincristine sulfate (0.0125 mg / kg / week, iv), 
methotrexate (0.3 – 0.5 mg / kg / week, iv) and 
cyclophosphamide (1 mg / kg / day). It should 
also be used until visible symptoms disappear. 
The application takes about 4 - 6 weeks (Purohit, 
2009). Although adriamycin (30 mg / m², every 
three weeks, iv) is also effective, it should only be 
used when vincristine sulfate is not effective due 
to the side effects of adriamycin (De Lorimier and 
Fan, 2007). Good prognosis can be expected in 
most TVT cases after the treatment with 
chemotherapy (Vermooten, 1987; Rogers, 1997; 
Uçar, 2016). 
 Surgery can also be performed in the 
treatment of TVT. Although surgery can be 
effective for small and localized tumors, 
postoperative recurrence rate can be up to 30 - 
75% in metastatic cases (De Lorimier and Fan, 
2007). During surgery, the surgical site may be 
contaminated with TVT cells and this increase the 
risk of recurrence (De Lorimier and Fan, 2007; 
Purohit, 2009). Therefore, surgery is not usually 
preferred treatment method for TVT. However, 
cauterization, electrosurgery, or cryosurgery can 
be utilized to prevent recurrence of TVT after 
surgery (Idowu, 1985; Rao et al., 1993; Hoque, 

1995; Das et al., 2020). 
 As an alternative to chemotherapy treatment 
for TVT, radiotherapy can be used in treatment-
resistant lesions or lesions in the brain, testicle, or 
eyes. However, the main disadvantages of this 
method are the difficulties in implementation, the 
lack of sufficient equipment, the economical 
burden of the equipment, and the need for 
longer application time compared to 
chemotherapy (Rivera et al., 2005). 
 Biotherapy for TVT treatment has limited 
effect. Three weeks of intratumoral Bacillus 
Calmette-Guérin (BCG) application has low 
success (Johnston, 1991). High recurrence rates 
have been reported following treatment 
(Richardson, 1981; Vermooten, 1987).  

Conclusion 

In conclusion, etiology, clinical findings, diagnotic 
and treatment options of TVT were reviewed. The 
TVT is more common in sexually active and stray 
male and female dogs. Preventive approaches 
and appropriate treatment methods are very 
important in terms of restrain the spread of the 
disease. The recovery rate is high when TVT is 
accurately treated. When a long treatment period 
is considered, the protective approaches for TVT 
become important. 
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