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Abstract

Canine Transmissible Venereal Tumor (CTVT) occurs
mainly in dogs, and is endemic in tropical and subtropical
regions of the world. This report documents the chemo-
therapeutic protocol that treated effectively a longstanding
and metastasized CTVT in a 14 Kg 6-year-old intact Ghana-
ian indigenous male dog. Grossly, a few ulcerated, mainly
subcutaneous, granulomatoid, variably-sized and soft nodu-
lar growths at the dorsum of the cervico-thoracic region of
body trunk were identified. Similar masses occurred at the
perineum, on the glans penis, around the bulbus glandis
and in the inguinal lymph nodes; cytological examination
of lesions revealed CTVT. Due to severe adverse reactions
associated with the initial 0.6 mg/m? tumor surface area
of vincristine dose, the patient was rescheduled to receive
doses after every 2 weeks, where each subsequent dose
was half of the previous. Total remission of all granulomas
was achieved after three doses of vincristine. In the light
of discovering novel approaches for improved and targeted
chemotherapy, aimed at reducing adverse reactions and
enhancing therapeutic successes, this case report presents
a promising therapeutic regime for further assessment and
validation regarding vincristine sulphate use. Hereby, clini-
cians may consider treating CTVT in dogs with vincristine
dosing of once every two weeks, whilst halving each pre-
ceding dose for the next.
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Background

Vincristine monotherapy remains the most effective, less ex-
pensive and practical treatment of canine transmissible venere-
al tumor (CTVT) [1,2]. Recommendations for vincristine therapy
for CTVT is a dose of 0.025 mg/kg of body weight or 0.75 mg/
m? of tumor surface area, once weekly, up to two weeks beyond
the total disappearance of any attributable macroscopic lesion
[2,3]. However, the use of vincristine in dogs is often associated
not only with transient adverse reactions such as anorexia, vom-
ition, depression and leucopenia, but also fatal consequences
[2]. Transiently or permanently impaired spermatogenesis has
also been reported; moreso, other reports assert that semen
quality may or may not be regained after vincristine treatment
of male dogs. These responses vary based on individual male
dogs [2,4,5]. Adverse reactions are sometimes debilitating,
and may even lead to death [8,10,15]. The potential risks due
to adverse reactions associated with vincristine use emphasize
the need for novel approaches towards improved and efficient
therapeutic outcomes [6,7].

CTVTis well-known to be transmitted naturally through trans-
plantation of tumor cells; it occurs in dogs of both sexes [8,9].
Except for Antarctica, the disease has been reported on all the
continents of the world [10,11]. It is ubiquitous and asserted to
be enzootic in the subtropics and tropics involving parts of Afri-
ca, Central and South America, the far East, Middle-East, south-
east Europe, China, Ireland, and the southern United States. In
areas where CTVT is rarely reported, like North America and
North and Central Europe, it is ascribed to stringent stray dog
population control, and effective pre-breeding examinations, as
well as treatment of clinical cases [12,13].

Amongst dogs, CTVT is transmitted through physical contact
with viable cancer cells, usually during coitus, licking, sniffing or
parturition [1,9,14]. The condition is also transmissible to wild-
life: foxes, coyotes, jackals, wolves, and even humans [14,15].

Effective control of CTVT involves critical action plans, direct-
ed at eliminating CTVT in dogs, especially in enzootic areas. Vin-
cristine has proven to be an effective chemotherapeutic agent
in the treatment of such cases. However, adverse reactions as-
sociated with vincristine usage are obnoxious. Hence, it is per-
tinent to explore how the associated adverse reactions of vin-
cristine usage can be mitigated. Undoubtedly, many treatment
approaches are adopted worldwide; this report presents a dif-
ferent approach to vincristine usage: a halved-dosing-biweekly
regimen, which can be adopted to help achieve therapeutic
goals safely in the management of CTVT in dogs.

Case description

A 14.0 Kg 6-year-old intact male dog was referred to the Uni-
versity of Ghana Small Animal Teaching Hospital (SATH-UG) with
a four-month-long history of indolent skin ulcers and a mass at
the perianal area. About 7 weeks before observing external le-
sions, the client had noticed intermittent bloody preputial dis-
charges. The client history revealed a poor response to antibi-
otic therapy, and wound dressing. The patient was the only pet
at home: he sneaked out occasionally and returned few days
afterwards, hence, did not preclude contacts with other dogs.

The dog appeared bright, alert and responsive. The dog vari-
ably sized pliant lumps in skin; nine (9) in number, approximate-
ly 20 mm x 10 mm x 10 mm in sizes, with the overlying skin
of two lumps denuded (Figure 3). An actively bleeding, walnut-
shaped, perianal granulomatoid growth was also found 5 mm
away from the ventral anal orifice and 25 mm in diameter (Fig-
ure 1). Granulomatoid masses were on penis as well; one at the
tip of glans penis (bean-sized) (Figure 2): and the other, about
the size of a ping-pong ball on the bulbus penis. Serosanguinous
discharges exuded from the preputial cavity. The inguinal lymph
nodes were enlarged and firm, which implied the possibility of
metastases.

Figure 1: Dog on right lateral recumbence; cauliflower-like
granulomatoid growth below anal orifice.

Figure 2: Bean-sized granulomatoid soft lesion on glans penis;
lesion on bulbus glandis (not visible here) made extrusion of the
crus penis nearly impossible.
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Figure 3: Ulcerated lumpy lesions at the dorsal cervico-thorac-
ic region of torso. Bluish discoloration is as a result of oxytetrat-
cyline spray applied by dog owner for topical control of secondary
bacterial infection.

A case such as this requires a clinician to identify if what is
being observed has/or does not have an underlying infectious
causation. This helps to avoid inappropriate use of antimicrobi-
als. The gross appearance of lesions indicated to us also cer-
tain infectious and/or non-infectious causes in dogs. Bacterial
causes of such epithelial and skin lumps are not farfetched,
especially in pyodermas. Parasitic conditions like myiasis can
cause subcutaneous lumps, however, usually without such a
chronic anamnesis. Candidiasis can cause epithelial and skin le-
sions, often without such growths on the genitals. Mycetomas
can also cause tumor-like lumps under the skin; likewise, with
blastomycosis, but rarely causes skin nodules. Lesions associ-
ated with blastomycosis commonly begin in the lungs with
subsequent cardiovascular dissemination to other organs [16].
This dog had been on an unknown and unsuccessful antibiotic
regimen before referral, and this could complicate treatment
options as well as the overall condition, especially if the pa-
tient had developed some degree of antimicrobial resistance.
From the complete blood count of this patient (Table 1), a non-
infectious cause became more likely: as observed in mast cell
tumors, round cell tumors, squamous cell carcinoma, transmis-
sible venereal tumors, plasmacytoma and histiocytoma.

The unresponsiveness to antibiotic therapy and wound dress-
ing as well as the persistence of lesions for at least four months,
macroscopic appearance of the lesions and their locations were
suggestive of neoplasm. CTVT is enzootic in Ghana, so with the
patient’s history of occasional community roaming and possible
contact with other dogs, it was considered a tentative diagno-
sis. Based on these considerations, the client was advised to
avoid contact between patient and other dogs to prevent pos-
sible transmission. Considering the zoonotic potential of CTVT,
the owner was also advised to observe certain hygiene precau-
tions; frequent handwashing whilst avoiding direct contact with
lesions as much as possible.

Diagnostic investigation

Fine needle aspirates from intact subcuticular lumps and
direct slide impressions from open skin lesions were obtained;
using Giemsa stain, cytology was perfromed on samples. To
evaluate the overall health of patient, blood sample was collect-
ed and a full blood count was run. (results shown in Table 1).

Table 1: Full blood count of patient (dog).

BLOOD CELL TYPES/PARAM-
ETERS RESULT RANGE UNIT
WBC 14.54 6.00-17.00 10°/L
Lymphocyte 0.52 0.83 -4.69 10°/L
Monocyte 1.64 0.14-1.97 10°/L
Neutrophil 11.88 3.62-11.32 10°/L
Eosinophil 0.45 0.04-1.56 10°/L
Basophil 0.05 0.00-0.12 10°/L
PLT 161.00 117.00 - 460.00 10°/L
RBC 5.84 5.10-8.50 10%%/L
HGB 13.30 11.00 - 19.00 g/dL
HCT 33.60 36.00 - 56.00 %
McCv 57.60 62.00 - 78.00 fL
MCH 22.70 21.00 - 28.00 Pg
MCHC 40.00 30.00-38.00 g/dL
RDW 15.90 14.50-19.20 %

WBC: White Blood Cell; PLT: Platelet; RBC: Red Blood Cell; HGB: Hae-
moglobin; HCT: Hematocrit; MCV: Mean Corpuscular Volume; MCH:
Mean Corpuscular Hemoglobin; MCHC: Mean Corpuscular Hemoglo-
bin Concentration; RDW: Red Cell Distribution Width.

Full blood count depicted: i) microcytic normochromic ane-
mia characterized by low HCT and low MCV; ii) and an increased
hemoglobin concentration per volume of an erythrocyte (high
MCHC). These changes indicated chronic blood loss, which viv-
idly occurred through the bleeding granulomas; however, in this
case, patient had an atypically high hemoglobin concentration
per erythrocyte (high MCHC). White blood blood cell counts re-
vealed a neutrophilia and lymphopenia, fairly similar to a stress
response or long term glucocorticoid therapy; a typical stress
response however has in addition eosinopenia and monocyto-
sis (Table 1).

Cytological examination of slide impressions and fine needle
aspirate revealed a fairly uniform population of isolated round
to oval, large, mesenchymal neoplastic cells with faintly baso-
philic cytoplasm, indistinct cell borders, increased nuclear-to-
cytoplasmic ratio, variable nuclear sizes (anisokaryosis), round
to oval nuclei, coarse deeply basophilic chromatin pattern
and small discrete perinuclear cytoplasmic vacuoles that were
pathognomonic for transmissible venereal tumor; few mitotic
figures and anisocytosis were present (Figure 4).

Overall, based on history, physical examination and cytol-
ogy findings, the condition was definitively diagnosed as me-
tastasized CTVT. Since the client initially observed intermittent
bloody preputial discharges before the appearance of all exter-
nal lesions, it is is very likely that the primary mode of contract-
ing the disease was venereal, followed by metastases to the in-
guinal lymph nodes and subcutis: the perianal mass, however,
could have developed after transplantation of tumor cells via
licking of the genitals.
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Figure 4: Representative cytology image of lesions. Round to
oval isolated mesenchymal neoplastic cells, with discrete peri-
nuclear cytoplasmic vacuoles (red arrows); mitotic figure at the
lower border (blue arrow). (Giemsa stain, x20)

Treatment

The therapeutic plan involved chemotherapy with slow intra-
venous (IV) vincristine sulphate (Unicristin, United Biotech Pvt
Ltd., New Delhi, India) injection at a dose of 0.6 mg/m? of tumor
size, once every week, till two weeks after total macroscopic re-
mission of granulomas. The first dose was administered based
on these considerations. Two days later, the patient was pre-
sented with complaints of hyporexia, emesis (~7 % dehydrated),
lethargy, and depression; patient had a 2.8 Kg drop in weight,
from 14.0 Kg to 11.2 Kg. The dog was admitted for critical as-
sessment and monitoring, and also to manage the reported
adverse reactions. To rehydrate this patient, daily intravenous
administration of 20 ml/hour Ringer’s Lactate and 13 ml/hour
5% dextrose IV (Intravenous Infusions Ltd., Effiduase-Koforidua,
Ghana) was done. Promethazine (TROGE Medicals Ltd., Ham-
burg, Germany) was administered at a dose of 0.3 mg/Kg of
body weight, three times daily to reduce vomiting. The dog was
handfed with a bland diet till he begun eating and drinking by
himself; he was discharged 3 days later after gaining a signifi-
cant level of physical activity with no vomition.

As a result of the initial adverse reactions to vincristine sul-
phate, the therapeutic plan was altered by increasing the dos-
ing interval from one week to two whilst halving the previously
administered amount. thus, a tapered dose with an extended
inter-dosing interval, in an attempt to abate observed adverse
reactions.

On the next visit, that is two weeks after initial dose, 5 out of
the previous 9 subcuticular lumps were palpable; sizes of sub-
cuticular granulomas had reduced to about 8 mm x 5 mm x 7
mm. The perianal lesion had shrunken to a third of its previous
size with no active bleeding. The glans penial granuloma had
regressed completely. The granuloma on the bulbus glandis had
reduced to a third of the initial size; however, inguinal lymph
nodes were firm with no discernible reduction in size. On this
occasion, half of the initial dose of vincristine sulphate was ad-
ministered; that is, of initial tumor surface area. No adverse re-
actions were reported following this second dose.

On the third visit, all the genital, perianal, and subcuticular
granulomas had regressed completely (Figures 5 A, B, and C).
Inguinal lymph nodes felt turgid and had attained normal sizes.
Being impressed with the response to this dose modification,
the next dose (0.15 mg/m? of initial tumor surface area) was
administered and was determined to be the final one.

Figure 5: 6 weeks after chemotherapy. A) Perianal granuloma
completely regressed. B) Complete remission of granuloma on
bulbus penis markedly reduced alongside that of inguinal lymph
nodes; Bean-sized granuloma regressed completely as well. C) Ul-
cerated lumps at dorsum completely healed. No more lumps in

subcutis.

Outcome and follow-up

Review of patient after the final dose of vincristine was ini-
tially in the form of biweekly hospital visits for 6 weeks when
complete remission was realized, followed by quarterly phone
calls to client. During patient’s recheck exams, resurgence of
granulomas did not occur. Patient’s care was transferred back
to referring veterinarian.

At the time of writing this report, approximately two years
after complete remission, there has been no recurrence of tu-
mors in the patient.

Discussion

CTVT is common, especially in areas having stray dog popula-
tions with uncontrolled mating activity. It is the most prevalent
tumor of the external genitalia in tropical and subtropical re-
gions of the world [17]. CTVT occurrence patterns depict no sex
predisposition [18].

Previous studies have described CTVT as highly friable,
blood-oozing cauliflower-like tumor, usually located on the gen-
itals [19,20]. In male dogs, tumors usually occur at the caudal
part of the crus penis, bulbus glandis, pars longa glandis and
seldomly on the prepuce; and similarly inside the vagina and at
the vaginal orifice or vestibulo-vaginal junction in bitches [3]. In
some affected dogs, the tumors may metastasize via lymphatics
into regional lymph nodes, viscera, eyes [3,17,21], oral, nasal,
and conjunctival mucosae, skin [22,23] and even the brain [24].
Metastases usually occur in puppies and immunocompromised
dogs [25]. The macroscopic description of lesions in this report,
in terms of physical appearance and location, is common to
CTVT. Moreover, microscopic descriptions of high index mitotic
figures, cellular vacuolations, anisocytosis, and anisokaryosis
[18] which are typical of CTVT cells corroborate our findings in

Journal of Veterinary Medicine and Animal Sciences



MedDocs Publishers

this present case (Figure 4).

Rungsipipat et al., 2019 [20] reported that, older dogs are
more likely to develop extragenital forms of CTVT. In this case,
the dog being 6 years old (middle-aged), as well as the locations
of tumors (indicative of metastases) agrees with their obser-
vations. Full blood count for this patient (Table 1) depicted: i)
chronic blood loss, which confirms the client’s observation of
persistent bloody preputial discharges for several months; ii) an
atypical stress response or long term glucocorticoid therapy.

Vincristine is the drug of choice in treating CTVT and has been
in use for decades [26,27]. Treatment regimens using vincristine
vary based on the clinician’s assessment of tumor sizes (sur-
face area), level of metastasis, and whether or not if combined
therapy with other drugs or treatment options, such as surgical
excision, will be adopted. Time to achieve full clinical remission
is dependent on tumor size(s), age of the patient, and season
of the year; however, sex, weight, and breed are of no predic-
tive significance regarding the remission time for CTVT [28]. In
this case, we could not ascertain the roles the aforementioned
factors played in our patient’s response to the vincristine dos-
ing regimen. Vincristine is administered once weekly at 0.025
mg/Kg, or 0.75 mg/m?, and most patients achieve complete
remission by the fourth or fifth week of treatment [19,20]. In
managing this case, chemotherapy was adopted because tumor
cells had metastasized; nonetheless, we have adopted several
treatment options in several cases, often using the weight of
animals in calculating dosages rather than tumor sizes, with
varying outcomes.

After the initial dose of vincristine (0.6 mg/m?), this patient
suffered severe adverse reactions. This led to our decision to
halve the doses, and extend the dosing interval from one to two
weeks, for subsequent visits to the clinic; and this helped miti-
gate adverse reactions. This observation is significant since such
adverse reactions, in some cases, could produce fatal outcomes
[1,5].

Although the protocol adopted in this report differs from
the recommended [29], total remission was still achieved in
this Ghanaian indigenous breed; however, the possibility of this
regimen producing differing responses in other breeds of dogs
at various ages can be argued and will require additional inves-
tigations. Of note, the potential risks due to adverse reactions
associated with vincristine usage emphasize the need for novel
approaches for improved and efficient therapeutic outcomes
[6,7]. This need substantiates the findings of this report, ren-
dering it significant and considerable for further investigation
and possible adoption.

Learning points

Vincristine therapy for managing CTVT in dogs can be en-
hanced to achieve total remission of tumors safely by: i) starting
at an initial dose of 0.6 mg/m?, and tapering each subsequent
dose to half of the previous; ii) whilst increasing dosing interval
from one week to two.

This reduces the severity of associated adverse reactions as
regards vincristine usage, and can also be used to treat success-
fully metastasized forms of CTVT in dogs.
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