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Abstract

Fine needle aspiration cytology (FNAC) has been widely used in the diagnosis of lesions from var-
ious origins, especially neoplastic. The technique is simple, fast, safe, minimally invasive and in-
expensive, which allows through the evaluation of cell morphology to establish prognosis, deli-
neate surgical margins, monitor lesion growth, validate indication euthanasia during surgery and
monitor chemotherapy protocols. Diagnosis of canine transmissible venereal tumor (TVT) can be
accomplished with ease and precision, even to be rated, according to the degree of aggressiveness.
The study objective was to demonstrate the effectiveness of the examination in the diagnosis of
TVT plasmacytoid type. An eight-month dog presented to the veterinary hospital (HV), faculty of
veterinary medicine and animal science, FMVZ, UNESP-Univ Estadual Paulista with clinical suspi-
cion of cutaneous lymphoma. By presenting multiple nodular lesions, FNAC was performed to cy-
tological diagnosis. The tissue showed cells consistent with TVT. The animal was treated, and a
total cure was achieved. According to the literature, TVT mainly affects external genitalia of sex-
ually active animals and its transmission is more frequent during intercourse. In addition, animals
sexually immature and without contact to the street dogs, hardly have injuries by TVT. In this case,
verrucous and ulcerated lesions on the vulva of its mother during pregnancy and childbirth in-
fected the animal. Diffuse and predominant dorsal injuries occurred due to both exfoliation of
breast tumor during delivery and immunosuppression of pup at birth, thus favoring an atypical
transmission.
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1. Introduction

Use of fine needle aspiration cytology (FNAC) in human medicine stems from the nineteenth century; however,
veterinary medicine began to be employed only in the late 1980s. Currently FNAC has been widely employed in
the diagnosis of lesions from various origins, but mainly in cancer [1]. For cell morphology evaluation, the tech-
nique allows differentiating inflammatory processes, hyperplasias, neoplasms and metastasis sites. Likewise, it
permits establishing and grading prognoses, according to the degree of aggressiveness, monitoring and manag-
ing chemotherapy treatments, defining surgical margins, following the lesion growth, and validating indication
for euthanasia during surgery [2]. The main FNAC limitation, unlike the histopathological examination, is re-
lated to the impossibility to obtain data on the architecture of lesion, but provides a diagnostic result with greater
ease. However, both techniques complement each other [3].

The definitive diagnosis of transmissible venereal tumor (TVT) is based on its physical examination and typ-
ical cytological features in exfoliated cells obtained from swab, fine-needle aspiration or impression. Histopa-
thology, polymerase chain reaction (PCR) and immunohistochemical staining for diagnosis can also be per-
formed [4]-[6].

The TVT in dogs, also known as Sticker tumor, canine condyloma, venereal granuloma, sarcoma infectious
and transmissible lymphosarcoma, is classified as reticuloendothelial benign tumor of round cells. Because of its
contagious character [7], TVT mainly affects the external genitalia and occasionally, internal genital organs [8].

Infection and transmission happen mainly through intercourse [8], being more common in young sexually
mature animals [9]. Due to exfoliation on affected region from the sick animal, an atypical neoplastic cell infec-
tion occurs on healthy individuals [10] [11]. These may grow slowly over years and become invasive, eventually
changing to malignant and metastatic [4] [12].

Upon genitalia examination, males generally have tumors cranially located on the glans, and preputial bulb
and mucosa [ 13], with a consequent phimosis [14]. In females, TVT is located in the caudal vagina and vaginal
vestibule, but rarely found in the uterine region. Generally, its projection from the vulva causes deformation of
the perineal region without interfering with urination [15]. Ulcerated lesions in male external organs taking
place with hemorrhagic discharges usually mystified with urethritis, cystitis and prostatitis [9]. In females, such
lesions can cause anemia [15].

Tumor can also be transmitted to other regions by dog habit of smelling and licking [16]. In the veterinary li-
terature, the occurrence of metastasis from genital TVT affecting nasal or oral mucosa, skin, subcutaneous tissue,
eyes, internal organs and central nervous system has been reported [4] [17] [18] being between 5% - 17% of
cases [5] [9]. Diagnosis is complicated due to the diversity of clinical signs, frequent in other diseases, varying
according to the affected area [9].

Treatments applied to TVT include surgery, immunotherapy, biotherapy and chemotherapy [9] [19] [20]. The
success rate approaches 100% when initiated no later than one year of the disease evolution. After this, the
treatment becomes longer, and a more complete remission of lesions is impaired [21].

An 8-month-old male mongrel dog, showing diffuse nodular skin lesions and clinical suspicion of cutaneous
lymphoma, was referred to the veterinary hospital (HV) of the faculty of veterinary medicine and animal science,
FMVZ, UNESP-Univ Estadual Paulista, to diagnostic by means of cytological examination.

The FNAC technique was employed. To do so, 10-ml syringes and 22-gauge needles were used, coupled to a
Valeri Aspirgun.

The sampling area was submitted to antisepsis. Then, specimens were obtained from the puncture site through
continuous aspiration and repositioning of the needle “in range”. Upon sampling completion, smears were made
with the expelled contents of the needle on microscope slides. Samples were stained by two methods. For Papa-
nicolaou method, slides were submerged in 95% ethanol. For Romanowsky system, slides were air dried and
fixed in methanol [22]. Cytomorphological diagnosis was made by light microscopy, with 400x of magnifica-

tion.
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The animal here reported was diagnosed with plasmacytoid tumor, and forwarded to the Office of Small An-
imal Surgery HV-FMVZ for treatment initiation (Figure 1).

2. Discussion

FNAC is widely used in clinics for being a simple, safe, quick, low-cost, minimally invasive and painful method,
which helps to preserve cellular morphology [23]-[26]. Moreover, this technique has high accuracy for TVT di-
agnosis [27]-[30] and the monitoring of treatment [25] [31] regarding genital and extragenital tumors [29].
Likewise, it enables to carry out multiple sampling in series, which eventually allows excluding inconclusive
results, or confirming suspicion of injury recurrence [22].

The case described was diagnosed by FNAC as cutaneous TVT despite extragenital location, specifically in
the skin, which occurs rarely [32]. Cutaneous metastasis, described by some authors, was discarded because the
animal, besides being sexually inactive, had neither injuries to external genitalia, nor access to other dogs. The
likely explanation is a direct transmission from mother to pup after social interactions [33], through inoculation
of neoplastic cells from its vaginal TVT in the form of skin microlesions [34]. Multiple nodules located
throughout dorsal extension of the animal were related to immunological immaturity, since immunocompetence
has a fundamental role in tumor growth and expansion [35].

With the exception of not being ulcerated, animal lesions resemble those described in the literature as the
most common: verrucous or nodular, single or disseminated [36], with an ulcerated and friable surface when
developing a more aggressive behavior. The lesion diameter can reach up to 6 cm [23] [37] [38]. Other authors
described tumor as a “donut” shape, from 2 to 5 cm, embossed, well-defined, having a non-ulcerated portion
with yellowish-white circumscribed by a red or brown peripheral zone [36] [39]. They are usually located on the
back, left flank, and forehead region adjacent to the lower lip [39].

The cytological features of the skin nodules showed the same characteristics of genital tumors, corroborating
the literature [39].

Upon microscopic examination, the tumor cells present the following features: rounded or oval form, diame-
ter between 14 and 30um, slightly basophilic cytoplasm with well-defined edges and small clear vacuoles, a
nucleus of round or oval shape with irregular or granular chromatin, and one or two prominent nucleoli [40].
anisocytosis and anisokaryosis are also verified as megakaryocytic and nuclear hyperchromasia [25].

Mitotic forms and inflammatory cells resulting from surface ulcerations and bacterial invasion are also identi-
fied in TVT cytological sample as neutrophils, macrophages and lymphocytes [25] [40]-[42]. Atypical aspects
of TVT cells can be observed in tumors with longer evolution, and cellular changes can be identified in cases of
primary tumors and metastasis [32] [42].

g

Figure 1. Cells of transmissible venereal tumor (TVT)
plasmacytoid. Giemsa. 1000x.



N. S. Rocha et al.

Morphological differences are due to different mitochondrial DNA sequences existing in cell lines of TVT
[42]. Therefore, as a result of morphological evaluation during cytological examination, tumors can be differen-
tiated and classified from different lineages as plasmacytoid, linphocitoyd, and mixed [29] [43]. Ovoid cells
with eccentric nuclei, abundant cytoplasm, and numerous clear cytoplasmic vacuoles, are about 60% of the cell
population of plasmacytoid tumors. Linphocitoyd tumor subtype has predominance of round cells, and its cy-
toplasm is sparse and finely granular, with few vacuoles in their peripheral region. The core features in the cen-
ter, rounded, with irregular chromatin, and one or two prominent nucleoli. When both cell morphologies are
present in similar amounts, tumor is considered as a mixed subtype [29].

Determination of tumor subtype is important for establishing animal prognosis and treatment. Due to high
frequency anomalies and high nuclear expression of P-glycoprotein, plasmacytoid TVT has a greater aggres-
siveness, lower remission rate, and frequent metastasis [29] [44] [45]. This protein promotes the efflux of che-
motherapeutic agents and reduces the intracellular drug concentration, inducing chemoresistance [46]-[48].

3. Conclusion

The variety of tumor subtypes, in addition to an unusual anatomical location, complicates clinical suspicion of
primary cutaneous TVT, especially when atypical lesions and the animal clinical history are often incompatible
with the routine. However, in this case, the use of FNAC was fundamental for determining the TVT subtype,
which allowed a suitable diagnosis, and the establishment of an appropriate treatment and prognosis.
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