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Canine Transmissible Venereal Tumor (CTVT) is a clonal neoplasia that has been sexually transmitted for thousands
of years in the canine population. Cytomorphologically, CTVT exhibits criteria of malignancy and can be classified as a
round cell tumor with a lymphocytoid, plasmacytoid, or mixed appearance (Flórez et al., 2017; Strakova and
Murchison, 2014).
Spontaneous regression of CTVT has been documented in experimental cases, a phenomenon that is rarely reported
in clinical practice. In fact, the chronic presentation of these tumors for periods exceeding 4 years is more common (do
Prado Duzanski et al., 2022; Flórez et al., 2017; Ganguly et al., 2016). For this reason, chemotherapy is commonly
used to achieve tumor regression in CTVT, although in many cases, the presentation of adverse effects leads to
treatment discontinuation (Braz and Marinho, 2021; Eze et al., 2014; SOUSA et al., 2000).
Different studies on CTVT carried out at the Veterinary Hospital of São Paulo State University, Brazil (UNESP-
Botucatu/SP), provide evidence that some tumors with a plasmacytoid phenotype exhibit a higher degree of
aggressiveness and resistance to vincristine chemotherapy, which often requires the administration of higher doses of
Vincristine to achieve regression. For instance, in 2011, Amaral et al. found that CTVT with a plasmacytoid
appearance has fewer DNA breaks, indicating possible evasion mechanisms for the elimination of tumor cells (Amaral
et al., 2011). Similarly, Bassani-Silva et al. (2007) showed that the plasmacytoid subtype is less responsive to propolis
treatment in vitro (Bassani-Silva et al., 2007). Furthermore, Gaspar et al. (2010) showed that the plasmacytoid tumors
had higher P-glycoprotein levels and were less responsive to chemotherapy than lymphocytoid cases (Gaspar et al.,
2010). Taking into account the aforementioned findings, it becomes evident that there is a pressing need to establish a
more refined cytological classification system to identify morphological particularities that could be directly related to
the biological behavior of the tumor, especially in tumors associated with increased aggressiveness and
chemotherapy resistance (Duzanski et al., 2016).
Considering the aforementioned, we propose the association of Romanowsky and Papanicolaou staining techniques
for the cytopathological diagnosis of CTVT. Romanowsky stains are excellent dyes used in veterinary cytology for the
diagnosis of round-cell tumors. These stains include the Wright, Leishman, and Giemsa methods, which allow for the
evaluation of cytoplasmic and nuclear features (Krafts and Pambuccian, 2011). Two years ago, we included the
Papanicolaou stain in our diagnostic service to improve the identification of nuclear details related to the CTVT
malignancy criteria, thereby optimizing the results of conventional Romanowsky stains that primarily emphasize
cytoplasmic features. Within our laboratory, we collected aspiration cytology samples from 80 tumoral masses using a
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24 3/4G caliber needle, regardless of tumor size. These samples were then turned into cytological preparations,
stained with Giemsa and Papanicolaou after air-drying, and methanol fixation. Our meticulous examination involved
checking cellularity, coloration patterns, and cell distribution at 10x magnification. We then increased the magnification
from 250x to 400x for detailed cell analysis and counting. After an initial scan, we focused on well-distributed and well-
colored areas at 400x magnification, counting a minimum of ten random, non-overlapping fields on each slide to
assess a more accurately cytological and nuclear malignancy criteria.
In our research conducted at the Laboratory of Investigative and Comparative Pathology in Botucatu, located in Sao
Paulo, Brazil, we have found that the incorporation of Papanicolaou staining into the cytological assessment of Canine
Transmissible Venereal Tumor (CTVT) serves as a valuable complement to Giemsa staining. This approach enabled
our laboratory practitioners to achieve a more detailed and comprehensive visualization of nuclear features. By
combining these two cytological staining techniques, we improve our ability to evaluate various criteria associated with
nuclear and nucleolar-origin cellular malignancies (Sujathan et al., 2000). These criteria encompass hyperchromasia,
binucleation, anisokaryosis, multiple nucleoli, coarse chromatin, nuclear grooves, micronuclei, angular nucleoli, ghost
cells, and bizarre mitoses (Santos Do Amaral et al., 2011) (as depicted in Fig. 1 and 2). It is crucial to note that nuclear
and nucleolar abnormalities hold significant importance as markers of tumoral instability and malignancy
(McGranahan et al., 2012). Therefore, our research underscores the significance of employing both Papanicolaou and
Giemsa staining techniques to enhance the accuracy and comprehensiveness of cytological examinations in the
context of CTVT.
Cytological examination is the technique of choice in the diagnosis of CTVT and allows for individualized cellular
evaluation to detect cytoplasmic and nuclear morphological alterations (Santos Do Amaral et al., 2007). The staining
techniques used in cytology must facilitate a reliable tumor classification system that allows the identification of
different cytomorphological criteria related to tumor biology, effectively helping the veterinary pathologist define the
degree of malignancy of the neoplasia with greater rigor and precision (Chantziantoniou et al., 2017).
We consider that the association between Romanowsky and Papanicolaou staining techniques in the cytodiagnosis of
CTVT, in addition to facilitating the classification among lymphocytoid, plasmacytoid, or mixed cellular subtypes,
constitutes an effective diagnostic tool for identifying malignancy criteria in the observed cells. This combination
enables a more precise evaluation of cellular malignancy features observed in the nucleus and nucleolus. Additionally,
simultaneous visualization of cytoplasmic and nuclear details allows a more comprehensive assessment of tumor
grade and aggressiveness qualification, an advantage that may increase the accuracy of prognostic predictions before
and during CTVT treatment in dogs. Furthermore, a more precise prognostic assessment of the disease malignancy
may contribute to the reduction of the costs and adverse effects associated with excessive use of standard
chemotherapy (Sinkar and Arakeri, 2017).

Figure  1. Canine transmissible venereal tumor. Expression of the malignancy criteria. Note the binucleation (arrow); hyperchromasia; speckled
chromatin. Staining by Giemsa, 630x.
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Figure  2. Canine transmissible venereal tumor. Expression of malignancy criteria. Note mature oncocytes (Long arrow) and immature ones (Short
arrow); ghost cell; moderate degree of anisocytosis and anisokaryosis; coarse pattern of chromatin; nuclear groove and angular nucleolus. Staining
by Papanicolau, 400x.
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