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ABSTRACT

Background: Canine transmissible venereal tumor (CTVT) is a peculiar neoplasm resulting from the transmission of host
cancerous cells to another canid by implantation. Transmission occurs among reproductive age dogs, especially those
with unrestricted sexual activity. It usually occurs on the external genitalia of dogs and other areas are unusual. However,
implants have been described in injured mucosa, as well as metastases in lymph nodes, spleen, skin, anus and perianal
space, oral mucosa, nasal mucosa, eyeball and brain. The purpose of this report is to describe the first case of exclusively
extragenital ocular CTVT in a prepubescent female dog.

Case: A 6-month-old mixed-breed, non-spayed and prepubescent female dog, showing a fast-growing reddish-colored
mass in the right eye (RE), was examined. Blepharospasm, mild serosanguineous secretion, chemosis and a smooth surface
reddish mass with 2.5 cm in length occupying the orbital area were observed during physical examination, impairing the
visualization of the right eyeball. For ocular ultrasonography examination of the affected eye, acepromazine was used (0.03
mg/kg) associated with methadone (0.3 mg/kg) intramuscularly, and propofol (4 mg/kg) for induction and 0.2 mg/kg for
maintenance, intravenously. Ultrasonography examination evidenced an amorphous hyperechogenic structure, medial to
the RE, with homogeneous echotexture, punctiform vascularization to amplitude Doppler (Power Doppler), measuring 2.8
cm in length and 1.4 cm in diameter, causing eyeball distortion and rejection. Based on ultrasonography results and with
the patient still anesthetized, an incisional biopsy of the peribulbar mass was performed with a 5 mm disposable punch.
The final CTVT diagnosis was possible after histopathological analysis. No more CTVT nodules were found, especially
in the vulva, which had a prepubescent appearance, consistent with age. Treatment with 4 sessions of chemotherapy with
vincristine sulfate resulted in complete remission of the tumor mass. In the second session, it was already possible to
visualize the eyeball with a significant remission of the tumor mass, ruling out neoplastic exceresis. At this time, threat
response, normal direct and consensual photopupillary reflexes, normal eyelid reflex, corneal surface without slit lamp
biomicroscopy and fluorescein staining were present in the RE. Nevertheless, there were mild diffuse corneal edema and
slight ciliary injection. One percent prednisolone eye drops (8/8 h) and tobramycin eye drops (6/6 h) were prescribed for
1 week. In the fourth session of chemotherapy, no changes were observed in the RE.

Discussion: In the present case, the diagnosis of CPVD in a prepubertal patient, primary orbital TVTV, and the fact that
the structure of the eye bulb and visual function remain intact, even with the significant volume of orbital neoplasia, are
highlighted. A single report of skin CTVT in an 11-month-old prepubescent female dog was found. It is important to
emphasize that CTVT is typically of dogs of reproductive age that have genital masses. Usually, extragenital masses are
related to the act of licking, scratching, biting or sniffing the primary tumor (self-implantation), or rarely, by metastasis, a
fact not observed in the present report, since the ocular mass was the only manifestation. Treatment was conducted accord-
ing to indications of the literature. Four injections of vincristine sulfate were necessary, observing complete remission of
the tumor mass with no relapse after 30 days. In this case report, it was possible to observe that CTVT may reveal unusual
behaviors regarding epidemiology, which, added to the rare form of exclusively extragenital ocular clinical manifestation,
impose a diagnostic challenge, making the histopathological examination an important tool for diagnosis.
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INTRODUCTION

The canine transmissible venereal tumor
(CTVT) is a peculiar neoplasm resulting from the
transmission of cancerous cells of the host to another
canid by implantation process [34]. Transmission occurs
among reproductive age dogs, especially those with
unrestricted sexual activity and access to the streets, by
cell implantation during coitus, licking or interaction
between the infected animal and the susceptible host
[7,29,31]. It usually occurs on the external genitalia of
male and female dogs and cases not affecting the genital
area are unusual. However, implantation in extragenital
areas, especially on injured mucosa, and metastases were
described in spleen [5], skin [1], nasal mucosa [14,22],
eyeball [3,5,21], brain [11], lymph nodes, anus and
perianal space, oral mucosa, among other sites [16,28].

CTVT can be classified as evidencing a plas-
macytoid aspect when at least 70% of neoplastic cells are
ovoid with lower nucleus : cytoplasm ratio and eccentric
nucleus, as lymphocytic aspect when at least 70% of
tumor cells resemble lymphocytes (round) with higher
nucleus : cytoplasm ratio and round and central nucleus
or even as lymphoplasmacytic or mixed aspect [2,20].

The most cited treatment is chemotherapy
with vincristine sulfate [6,17,24,27,32]. However,
depending on the extent and size of tumor, affected
area, relapses or therapeutic failure, a combination
of chemotherapeutic agents [4,15], surgical excision
[24], electrochemotherapy [23] or immunomodulators
[9,26,30] can be used.

The purpose of this report is to describe the
first case of exclusively extragenital ocular CTVT in
a prepubescent female dog.

CASE

A 6-month-old mixed-breed, non-spayed and
prepubescent female dog was examined at the Jatai
Regional Campus of the Federal University of Goids
with a history of a fast-growing reddish-colored mass in
the right eye (RE). According to the guardian, the mass
had initially emerged as a small structure in the nasal
corner of the RE palpebral fissure and, over the course
of two weeks, it quickly occupied the entire orbital area.

A complete ophthalmic examination was per-
formed in the left eye (LE), including threat response,
eyelid reflex, direct photopupillary reflex, tear produc-
tion rate, tonometry, direct ophthalmoscopy and slit
lamp biomicroscopy, with no abnormality observed.

Blepharospasm, mild serosanguineous secre-
tion, chemosis and a smooth surface reddish mass
measuring approximately 2.5 cm in length occupy-
ing a large portion of the orbital area were observed
during physical examination of the RE, impairing the
visualization of the right eyeball. At the center of the
mass, there was a grayish coloration area measuring
approximately 8 mm in length.

As patient showed discomfort when the RE was
manipulated for ocular ultrasonography examination,
acepromazine (Acepran® 0.2%)"' was applied at a dose
of 0.03 mg/kg associated with methadone (Mytedom®)?
at a dose of 0.3 mg/kg intramuscularly as well as propo-
fol (Provive®)® at a dose of 4 mg/kg for induction and
0.2 mg/kg intravenously for maintenance.

Ultrasonography examination evidenced an
amorphous hyperechogenic structure, medial to the
RE, with homogeneous echotexture, punctiform vas-
cularization to amplitude Doppler (Power Doppler,
SonoAce R3®)%, measuring about 2.8 cm in length
and 1.4 cm in diameter, causing eyeball distortion and
rejection (Figure 1).

In view of the ultrasonography examination
results and with the patient still anesthetized, an inci-
sional biopsy of the peribulbar mass was performed
with a 5 mm disposable punch. The sample was stored
in a vial containing 10% buffered formaldehyde solu-
tion and submitted for routine histopathological evalua-
tion. A complete blood count and a biochemical profile
were also evaluated, indicating only mild eosinophilia.

Tramadol (Dorless®)’ was prescribed at a
dose of 4 mg/kg every 12 h, orally, for 1 week, and
the Elizabethan collar and local cleansing with saline
solution and gauze were indicated until the results of
the histopathological examination.

Histopathological examination of the mass bi-
opsy revealed hypercellularity, with round to ovoid cells,
moderate eosinophilic cytoplasm, predominantly ec-
centric nuclei and high mitotic level with predominantly
plasmacytoid aspect (Figure 2), establishing the CTVT
diagnosis according to the literature described [2,20].

In view of the histopathological examination
results, which occurred ten days after the initial ap-
pointment, the patient was referred for chemotherapy
treatment with vincristine sulfate (Tecnocris®)® at a
dose of 0.03 mg/kg. It was observed that the mass had
grown expressively in the ocular orbit, showing reddish
coloration, friable aspect, necrosis areas, sanguineous
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secretion and foul odor characteristic of CTVT. The
evolution of the tumor mass in 10 days can be observed
in Figure 3.

At the time, a new physical examination was
performed in the patient to inspect and search for pos-
sible CTVT nodules, especially on the vulva, however
only evidencing the organ with prepubescent aspect,
consistent with the age. Submandibular, pre-scapular
and popliteal lymph nodes showed no volume altera-
tions on palpation. Vaginal cytology was performed
searching for neoplastic cells on slides stained with
fast panoptic. The results of the samples analyzed
were negative.

The chemotherapeutic protocol consisted of
four vincristine sulfate applications at the dose de-
scribed, with seven-day interval between applications,
by slow venous infusion with 0.9% NaCl solution’.
Before each application, a blood sample for complete
blood count and biochemical profile was collected in
order to monitor possible complications to the che-
motherapy protocol, observing only lymphocytosis.

In the second session of chemotherapy, it was
already possible to visualize the eyeball with a fairly
significant remission of the tumor mass, discarding a
possible surgical procedure for neoplasm excision as
part of the treatment. However, a complete RE exami-
nation was not yet possible due to the presence of the
mass, though the presence of threat response, normal
direct and consensual photopupillary reflexes, normal
eyelid reflex, corneal surface with no ulceration at slit
lamp biomicroscopy and fluorescein staining were

observed in the RE, nevertheless with mild diffuse
corneal edema and slight ciliary injection. Prednisolone
eye drops (Predfort®)® every 8 h and tobramycin eye
drops (Tobrex®)® every 6 h were prescribed for 1 week.

In the fourth session of chemotherapy, a com-
plete ophthalmic examination of the RE and LE was
performed, and no changes were observed. At the
time, a sample was collected for conjunctival cytology
to search for neoplastic cells on slides stained with
fast panoptic. No neoplastic cells were found in the
samples. The clinical aspect of tumor mass involution
can be observed in Figure 4.

The patient was examined again 30 days after
the fourth session of chemotherapy and no signs of
tumor growth were observed.

DISCUSSION

Some noteworthy specificities of this case report
are the diagnosis of CTVT in a prepubescent patient,
the primary orbital CTVT and the fact that the ocular
bulb structure and the visual function remained intact,
even with the expressive volume of orbital neoplasm.

A single report of CTVT in an 11-month-
-old prepubescent female dog manifested on the skin
was found [19]. Similarly to the findings of this case
report, that study by Marcos et al. [19] was an exclu-
sive extragenital (cutaneous) occurrence, justifying
social interaction and not sexual behavior for tumor
transmission. However, this case report is the first to
describe an exclusively extragenital ocular CTVT in
a prepubescent female dog.
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Figure 1. Presence of an amorphous hyperechogenic structure (arrow), medial to the right eye, with homogeneous echotexture, measuring about 2.8 cm

in length and 1.4 cm in diameter, causing eyeball distortion.
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Figure 2. Six-month-old mixed-breed female dog. Macro and microscopic
images of orbital mass biopsy. A- Microscopic image showing hyper-
cellularity with well-delimited contour cells infiltrating between delicate
dermal collagen fibers (arrowhead) and abundant blood vessels (v) [HE
100x; Bar= 100 um]. B- Same sample in greater detail, showing relatively
uniform round to ovoid cells, arranged in the form of lines and “ropes”.
Vascularization (v) is preserved [HE 200x; Bar= 50 um]. C- Greater mi-
croscopic detailing of sample showing cells with moderate eosinophilic
cytoplasm, predominantly eccentric nuclei and high mitotic level (arrows)
[HE 400x; Bar= 20 pm]. (*) epidermis.

It is believed that social interaction occurred
with infected street dogs, although the guardian stated
that the patient did not have access to the streets and

Figure 3. Six-month-old mixed-breed female dog with ocular CTVT
diagnosis prior to the start of chemotherapy. A- Reddish coloration mass
filling the right orbit, with apparent necrosis area (white arrow), at the time
of the first physical examination. B- Mass evolution in 10 days, revealing
expressive growth in the ocular orbit, reddish coloration, friable aspect,
necrosis areas and sanguineous secretion.

considering that other contacting dogs in the same
house did not have the disease. It is suspected that
contact with an infected street dog occurred through
the residential gate, since the guardian reported the
presence of wandering dogs nearby.

It is important to emphasize that CTVT typi-
cally affects reproductive age dogs and its main clinical
manifestation is the presence of genital masses. Com-
monly, the presence of extragenital masses is related to
the act of licking, scratching, biting or sniffing the pri-
mary areas affected by the tumor (self-implantation),
or rarely by metastasis [8,16,18,25]. However, these
were not the hypotheses for the case, since the ocular
mass was the only manifestation.

There was exuberant growth of the tumor mass
ten days after the first appointment. The diagnosis
delay may be justified by the unusual manifestation
of CTVT [10,30]. Otherwise, the chemotherapeutic
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Figure 4. Six-month-old mixed-breed female dog with ocular CTVT
diagnosis after the start of chemotherapy. A- Seven days after the first
session of chemotherapy with vincristine sulfate. A pinkish coloration
tumor mass in scleral and third eyelid conjunctives and mild to moderate
diffuse corneal edema (white arrow). B- Seven days after the third session
of chemotherapy, a small pinkish coloration mass in the conjunctiva (white
arrow). C- Seven days after the fourth session of chemotherapy, with no
signs of ocular mass.

protocol could have been started on the same day of
the first appointment, avoiding the patient suffering
and guardian’s anguish.

Treatment was conducted according to indica-
tions of the literature [33]. Four injections of vincristine
sulfate were necessary, observing complete remission
of the tumor mass with no relapse after 30 days. In the
study conducted by Paranzini ez al. [24], the 6.27 + 1.82
mean of vincristine sulfate applications was found,
with a minimum of one and a maximum of eleven
sessions of chemotherapy. The authors reported that
the need for more than four doses of chemotherapy or
combination of protocols was common for the remis-
sion of tumor masses of CTVT. However, this was not
observed in our case report, which showed excellent
response to vincristine, revealing significant remission
shortly after the first application.

Resistance to chemotherapy with vincristi-
ne sulfate on CTVT could be found, especially in
plasmacytoid tumors, where a higher expression of
P-glycoprotein was observed [13]. However, in this
case, the response to chemotherapy was effective.

Ocular lesions as the only manifestation of
CTVT in 22 dogs were reported by Komnenou et al.
[17], where most of the subjects were male dogs be-
tween 2 and 7 years old. According to the authors, the
tumor masses were mainly on the bulbar conjunctiva of
the nictitating membrane, similarly to the one observed
in this case report, in which it was possible to notice
the location of the mass more accurately during the
second session of chemotherapy, in which it already
showed remission, enabling a better inspection of
ocular structures.

The most frequent occurrence of CTVT on the
nictitating membrane and on the ocular structure was
explained by the fact that this membrane constitutes
a protection to the ocular bulb, that protrudes due to
some aggression, being susceptible to being compro-
mised and injured during the sexual behavior of the
dog sniffing and licking, allowing the inoculation of
tumor cells [17]. It is believed that something similar
occurred to the patient of our case report, with social
rather than sexual behavior.

In the study by Komnenou et al. [17], deep
ulcerative keratitis was observed in 32% of the dogs
due to the presence of tumor mass in the palpebral
conjunctiva or in the nictitating membrane. In our case
report, no corneal ulcer was observed. It is believed
that the absence of the corneal lesion occurred due to
the short time of exposure of the ocular surface to the
tumor mass or the absence of previous eye injury.
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