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Histopathological study of canine sebaceous tumors and their
association with PCNA expression by immunohistochemistry*

Estudo histopatolégico de tumores sebaceos caninos e sua associagao
com a expressao de PCNA por imuno-histoquimica

Fabiola Barroso Costa™ Kassia Valéria Gomes Coelho da Silva,** Juliana da Silva Leite,** Franciele Basso Fernandes Silva,**
Barbara Paula dos Santos Batista,** Juliana Freitas de Mello e Silva,*** Ana Maria Reis Ferreira**

Resumo

Tumores sebaceos sdo comuns em caes. Tais tumores incluem lesdes benignas e malignas. A avaliagdo imunohistoquimica desses
tumores pode agregar informagdes sobre a origem e o grau de malignidade das lesbes. Para este fim, sessenta e uma amostras,
incluindo pele normal e tumores sebaceos foram selecionadas de caes de varias ragas e idades, sem predilecdo por sexo, do
arquivo do Servigo de Patologia Veterinaria da Universidade Federal Fluminense, Niter6i/RJ, Brasil. As amostras passaram por
processamento histoldgico, coloragao de rotina e imuno-histoquimica com anti-PCNA (proliferating cell nuclear antigen). Foram
realizadas analises estatisticas descritivas além dos testes de Wilcoxon-Mann-Whitney para comparar a distribuigdo da marcagao
de anti-PCNA entre grupos de variaveis. Para variaveis com mais de dois grupos, aplicou-se a Analise de Variancia (ANOVA). A
idade média dos animais afetados foi de 10.56 anos. As ragas mais afetadas foram Caniches e Cocker Spaniel, e ainda animais sem
raca definida. Houve imunomarcagéo de PCNA em tumores benignos, malignos, e ainda em lesdes hiperplasicas com intensidade
variada. A maioria dos tumores eram neoplasicos representando 67.92% do total; destes, 75.00% eram benignos. O adenoma
sebaceo foi a neoplasia mais frequente (37.74%). Nao foram encontradas diferengas significativas nas distribuicdes de anti-PCNA
entre os grupos das variaveis sexo, idade, status reprodutivo, localizagdo e tamanho do tumor e diagnédstico histopatolégico.
Embora ndo haja estudos com anti-PCNA em tumores sebaceos caninos, numerosas publicagdes apontam seu valor preditivo
em outras neoplasias. Com isso, a finalidade deste estudo foi avaliar a expresséo de anti-PCNA em tumores sebaceos caninos
e sua possivel associagao com a malignidade das lesfes.

Palavras-chave: adenoma, caes; imuno-histoquimica, neoplasias da glandula sebacea.

Abstract

Sebaceous tumors are common in dogs. These tumors include both benign and malignant lesions. Immunohistochemical evaluation
of these tumors can aggregate information regarding the origin and degree of malignancy of the lesions. Focusing on this matter,
sixty-one samples including normal skin and sebaceous tumors were selected from dogs of various breeds and ages, with no
predilection for sex, from the archive of Veterinary Pathology Service of Federal Fluminense University, Niter6i/RJ, Brazil. The
samples underwent to histological processing, routine staining and immunohistochemistry with anti-PCNA (proliferating cell nuclear
antigen). Descriptive statistical analysis was performed, the Wilcoxon-Mann-Whitney test was used to compare the distribution of
anti-PCNA labelling in different groups of variables. In case there were more than two groups, the Analysis of Variance (ANOVA)
test was performed. The mean age of the affected animals was 10.56 years. The most affected breeds were Caniches and Cocker
Spaniels, as well as mixed breed animals. There was immunostaining of PCNA in both benign and malignant tumors, as well as
in hyperplasic lesions with varying intensity. Most of the tumors were neoplasms which represented 67.27% of the total sample;
within these, 75.00% were benign. The most frequent neoplasm was sebaceous adenoma (37.74%). Results indicated no statistical
difference in the distribution of anti-PCNA labelling between the groups of sex, age, reproductive status, localization, size of tumor,
and histopathological diagnosis. Although there are not many studies analyzing anti-PCNA labelling in sebaceous tumors, several
of them pointed out to the predictive value in other neoplasms. With this matter in mind, we intended to evaluate the expression
of anti-PCNA in canine sebaceous tumor and a possible association with the malignancy of the lesions.
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Introduction

Spontaneous sebaceous neoplasms appear as one of the most
frequent neoplasms in dogs. This kind of neoplasm represents
the third most common type of skin tumors, as it accounts for
22-35% of all cutaneous epithelial tumors (SCOTT, D.W. and
ANDERSON, W.I., 1990; VAIL, D.M. and WITHROW, S.J., 2007;
BRONDEN, L.B., et al. 2010). In addition to that, they can be
classified according to their histological appearance into three
types: adenoma, epithelioma, and carcinoma (GROSS, T.L., etal.
2005). In the literature, it is stablished that sebaceous adenoma is
the most predominant type of tumor (NODTVEDT, A. et al., 2012)
and, although, sebaceous epitheliomas and carcinomas are less
frequently found, they may recur after surgical treatment or lead
to distant metastases (BETTINI, G., etal. 2009; SABATTINI, S.,
et al. 2015; YOON, J.S. and PARK, J., 2016).

In tumors in which basaloid cells predominate, such as in
carcinoma and sebaceous epithelioma, histopathological
diagnosis can be difficult. It also can be confused with basal
carcinomas and poorly differentiated squamous carcinomas
(SABATTINI, S., et al. 2015). Therefore, both in humans
and in dogs, this diagnosis may require complementary
immunohistochemistry (SABATTINI, S., etal. 2015; YOON, J.S.
and PARK, J., 2016).

The cell proliferation markers such as, anti-Ki-67 and anti-PCNA,
are frequently used as complementary immunohistochemistry
(BRODZKI, A., et al.,, 2014; SABATTINI, S., et al. 2015;
ABDULKADIR, S. N., et al., 2016). The PCNA protein was first
identified by Miyachi et al. (1978). PCNA increases after the G1
phase of the cell cycle, reaching a maximum at the S phase
and decreasing after G2; then, it presents low levels in the M
phase and quiescent cells (TSUJI, T., et al. 1992). Moreover,
the PCNA protein is well known for being a cell cycle marker
and it was detected in normal proliferating cells, transformed
cells, and also in tumors (BRAVO, R. and CELIS, J.E., 1980;
CELIS, J.E. and CELIS, A., 1985). This protein is also related
to nucleic acid metabolism, DNA replication (PRELICH, G. and
STILLMAN, B., 1988; DOWNEY, K.M., 1990), DNA repair, RNA
transcription (MAGA, G. and HUBSCHER, 2003), and cell cycle
control (WAGA, S., et al. 1994).

Several studies such as Pefia et al. (1998), Carvalho et al. (2016),
and Mestrinho et al. (2017) used the tumor cell proliferation
marker anti-PCNA in canine mammary neoplasms and oral
canine squamous cell carcinomas. To the best of our knowledge,
only Brodzki et al. (2014) used the anti-Ki-67 marker to report
tumor ontogenetically similar to sebaceous ones like perianal
tumor.

Based on this background information, the aim of our study was
to investigate anti-PCNAimmunoexpression in canine sebaceous
tumors and its possible association with the malignancy of the
tumors.

Material and Methods

We selected 59 samples of canine sebaceous tumors from
paraffin blocks that were located on the archive of the Veterinary
Anatomic Pathology Laboratory of Federal Fluminense
University, in Niteroi, RJ, Brazil. These samples were collected
from 53 different animals (53 sebaceous tumors and 6 normal
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tissues). The reports related to these samples were recovered;
they informed characteristics such as animal identification,
macroscopic and microscopic description, and histopathological
diagnosis. We made new sequential slides for histopathological
and immunohistochemical evaluation. Our aim with this strategy
was to enable the fields evaluated for the two mentioned
techniques to be as similar as possible.

The paraffin blocks were cut to 4-5 ym thickness. These cuts were
arranged on conventional glass slides (H&E staining) or silanized
glass slides (immunostaining). All these cases had already been
classified according to World Health Organization (WHO) criteria
for epithelial skin tumors of domestic animals (GOLDSCHMIDT,
M.H., et al. 1998). These classifications were revisited, and no
discordance was found. As complementary classification we used
the ideas seen in Tavares et al. (2012) and Pefa et al. (2013).
Tavares et al. (2012) focused on sebaceous tumors in humans.
They characterized with details the structure of the lesion using
circumscription and growth pattern, histoarchitecture, epithelium
ratio and ulceration. In turn, the proposition of Pefia et al. (2013)
consisted on mitosis quantification in 10 HPF (high-power field)
and nuclear pleomorphism intensity. These two methods were
chosen due to (i) consider the similarity of sebaceous tumors
between humans and dogs, and (ii) the ontological proximity of
the glands — sebaceous and mammary.

The immunostaining was performed using the streptavidin—biotin
peroxidase complex technique (LSAB®+System-HRP/Dako)
as recommended by the manufacturer. Then, the antigenic
recovery was executed by heat using water bath at 98°C for
30 minutes. After that, incubation with primary monoclonal
anti-PCNA antibody (clone PC10; Dako; dilution: 1:500)
was used at 4°C. The labelling was processed overnight. At
last, the immunoreactivity was visualized by incubation with
diaminobenzidine (DAB) (Liquid DAB+substrate, chromogen
System-Dako) for five minutes and counterstained with Harris
hematoxylin. We used sections of canine tonsil as positive and
negative control groups.

The evaluation of the results obtained with steps described above
are followed by the interpretation of PCNA immunoreactivity. To
do so, we used the quantitative method proposed in Pefia et
al. (1998). This method is performed using a light microscope
and it shows positivity when the staining occurs in the cell
nucleus, regardless of the intensity. It is necessary to observe
ten randomly selected areas of the tumor with more intense
and homogeneous nuclear positivity. Next, in each tumor, we
count the positive and negative cell nucleus in 10 HPF, with a
minimum of 1.000 neoplastic cells. The proportion of positive
neoplastic cells in each sample was determined in percentage
terms configuring a positive index (PI).

We performed the process for only one tumor from each animal.
In case there was multicentric presentation of sebaceous
tumors, the most malignant neoplasm was considered (in
this order: carcinoma > epithelioma > adenoma). In addition
to that, we analyzed six normal tissues. The dogs from which
these samples were collected are within the set of the other
animals aforementioned. Three of them presented sebaceous
hyperplasia, and three of them had sebaceous adenoma. Non-
neoplastic and neoplastic sebaceous tumors were grouped
according to their location: head, eyelid, trunk, limb and perianal
region. Moreover, tumor size was grouped in T1 (<3 cm); T2 (3-5
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cm)or T3 (>5 cm) (PENA, L., et al. 2013) and
skin ulceration evaluation was performed. This
study was approved by the Ethics Committee
for the Use of Animals (CEUA) at Federal
Fluminense University under protocol number
791/2016.

We analyzed data descriptively as well as
using non-parametric methods. The Wilcoxon-
Mann-Whitney test was used to compare
the distribution of anti-PCNA labelling within
the groups age and reproductive status. In
the case where the variable presented more
than two groups — size of tumor, location of
tumor, and histopathological type - we applied
the Analysis for Variance (ANOVA). We also
analyzed the correlation between the anti-
PCNA labelling of the normal tissue group and
sebaceous tumor in the same animals, using
Pearson Correlation Test. Statistical results
were considered significant when p < 0.05.
All statistical analyses were performed using
Statistical software R, version 3.6.1.

Results

Analysis of the samples showed a total of
58.49% (31/53) sebaceous tumors diagnosed
in female dogs and 41.51% (22/53) in
male dogs. The age of the animals ranged
from 5 to 15 years (mean of 10.49 years
and the standard deviation of 2.64). The
most frequent breeds were Caniches,

Table 1: Canine. Frequency and percentage of histopathological characteristics

of tumors of the sebaceous glands

Variable
Adenoma Epithelioma Carcinoma
Circumscription
Yes 35% (7/20) 28.6% (2/7) 0.0% (0/9)
No 65% (13/20) 71.4% (5/7) 100.0% (9/9)

Growth pattern
Exophytic 10% (2/20)
45% (9/20)

45% (9/20)

Endophytic
Exo-endophytic

0.0% (0/7)
28.6% (2/7)
71.4% (5/7)

11.1% (1/9)
22.2% (2/9)
66.7% (6/9)

Histoarchitecture
Multilobular 75% (15/20)
15% (3/20)

10% (2/20)

Cystic

Keratoacanthoma-like

71.4% (5/7)
0.0% (0/7)
28.6% (2/7)

77.8% (7/9)
22.2% (2/9)
0.0% (0/9)

Epithelium ratio (sebaceous/basal)

0.0% (0/7)
0.0% (0/7)
100.0% (7/7)

0.0% (0/9)
33.3% (3/9)
66.7% (6/9)

31 80% (16/20)
2/2 20% (5/20)
1/3 0.0% (0/20)
Ulceration

Present 35% (7/20)

Absent 65% (13/20)

57.1 (417)
42.9 (3/7)

100.0% (9/9)
0.0% (0/9)

Nuclear Pleomorphism

0.0% (0/7)
85.7% (6/7)

0.0% (0/9)
77.8% (7/9)

Di t 75% (15/20
representing 30.19% (16/53) of the animals, iserete ( )
and Cocker Spaniels, with 9.43% (5/53). Moderate 25% (5/20)
Mixed breed dogs represented 16.98% Marked 0.0% (0/20)

14.3% (177)  22.2% (2/9)

(9/53). The most common histopathological
type was sebaceous adenoma, composing
37.74% (20/53) of the cases followed by 0-8
sebaceous hyperplasia, with 32.08% (17/53); 9-16
then sebaceous carcinoma, were 16.98%

Mitosis (10 high-power field)

60% (12/20)
40% (8/20)
0.0% (0/20)

14.3% (1/7)
28.6% (2/7)
57.1% (4/7)

0.0% (0/9)
22.2% (2/9)
77.8% (7/9)

>
(9/53) of the samples; at last, sebaceous 17
epithelioma accounted for 13.21% (7/53) of Necrosis
the studied cases. Present
Histoarchitecture and growth patterns beyond Absent

0.0% (0/20)
100.0% (20/20)

42.9% (3/7)
57.1% (4/7)

77.8% (7/9)
22.2% (2/9)

the circumscription were listed in Table 1
and illustrated in Figure 1. Focusing on
the circumscription, most neoplastic tumors had unrestricted
margins, regardless of malignancy. In what concerns the growth
pattern, the exo-endophytic presentation was more frequent.
The predominant histoarchitecture was the multilobular layout
and the largest proportion was of the sebaceous component
over basaloid. Ulceration and necrosis were frequent findings in
sebaceous carcinomas and in some epitheliomas. The nuclear
pleomorphism was mostly moderate, however, two sebaceous
carcinomas and one epithelioma had marked nuclear atypia.
The number of mitosis observed in carcinomas was high, with
77.80% (7/9 cases) presenting 17 or more mitoses in 10 HPF;
in epitheliomas, they were more than half of these cases (4/7).

Inflammatory infiltration was a common finding in all neoplastic
lesions, ranging from discrete to marked. Within adenomas,
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this infiltration was composed by moderate number of
lymphocytes, plasma cells and neutrophils. On the other hand,
sebaceous epitheliomas had accentuated inflammatory infiltrate
characterized by lymphocytes, plasmocytes, neutrophils and
histiocytes. As the last group of tumors, sebaceous carcinomas
exhibited moderate to marked inflammatory infiltration
characterized by lymphocytes, plasma cells, neutrophils, and
histiocytes (see Figure 1).

Out of the nine sebaceous carcinomas evaluated, two of them
had both lymphatic oncotic invasion and compromised surgical
margins. On the other hand, only one sebaceous epithelioma
had compromised surgical margin.

The immunoreactivity for PCNA was observed in the nucleus.
Figure 2 shows variation of the positivity index considering the
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Figure 1: Canine. Sebaceous gland tumors. A. Sebaceous adenoma. Basaloid
cell population proportionally higher (black arrowhead). B. Sebaceous hyperplasia.
Note numerous sebaceous lobes histologically normal. C. Sebaceous epithelioma.
Predominance of basaloid cells (black arrowhead), and associated, there is
lymphoplasmacytic inflammation and diffuse congestion moderate (hollow arrowhead).
D. Sebaceous carcinoma. Numerous typical (black arrowhead) and atypical mitoses
(hollow arrowhead). Hematoxylin and Eosin (H&E) staining, high magnification (400x),
bar: 16 ym.
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Figure 2: Canine. Tonsil and Normal Sebaceous glands. A. Canine tonsil. Negative
control of labelling of anti-PCNA. B. Canine tonsil. Positive control of labelling of anti-
PCNA. C and D. Normal Sebaceous gland. Predominance of labelling in basaloid cells
(black arrowhead). Anti-PCNA immunostaining, high magnification (400x).
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negative and positive controls, as well as the normal tissues. In
this figure, Panel (a) illustrates negative control of the reaction
(canine tonsil); Panel (c) refers to the positive control (canine
tonsil); and Panels (c, d) shows the PCNA labelling in normal
sebaceous glands. PCNA's positive cells were found both in the
tumors and normal tissues. Regarding normal tissues, Pl ranged
from 3.73% to 9.98%; in the group of sebaceous hyperplasia,
Pl varied from 4.66% to 51.49%. Among neoplastic lesions,

the PI varied from 3.34% to 57.62% in adenomas, 5.70% to
48.82% in epitheliomas, and 5.54% to 60.70% in carcinomas.
As a comparison, Figure 3 shows an elevated marked reaction
in sebaceous carcinoma.

Figure 4 shows the boxplots comparing the anti-PCNA labelling
between the histopathological types, they were hyperplasia,
adenoma, epithelioma, carcinoma, and normal tissue. We
separated this figure into two panels in what concerns the
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outliers. Thus, Panel (a) does not represent these values, in
opposition to Panel (b). With this figure, we can observe that the
anti-PCNA seems to be similar within these groups. In turn, in
Table 2 we can evaluate the frequencies of the gender in groups
of the variables, such as the age, reproductive status, size and
location of tumor and histopathological types. In Table 2, we
also can observe the mean of anti-PCNA labelling in each of
the mentioned groups as well and the p-value of the Wilcoxon-
Mann-Whitney test and ANOVA test.

According to the results, no significant difference was observed
between anti-PCNA labelling and the groups of all variable
analyzed. It means that anti-PCNA labelling can be considered
similar between younger and older dogs (p-value = 0.1267),

castrated and not castrated (p-value = 0.7575). Regarding the
characteristics of the tumor, it is also similar between the sizes
T1, T2 and T3 (p-value = 0.7100) as well as the location, which
could be head, limb, eyelid, perianal, or trunk (p-value = 0.9950).
At last, there was not difference of the anti-PCNA between the
different histopathological types of sebaceous tumors (p-value =
0.6470). We mention that we did not included the values of anti-
PCNA labelling regarding the normal tissue group in this latter
analysis. This decision was based on the fact that the animals
from which these samples were colleted were already considered
in some of the other histopathological types. These valued can
be seen in Table 3. We also analyzed the correlation between
the anti-PCNA labelling of the mentioned samples; it showed to
be uncorrelated (p = -0.0205, p-value = 0.9692).

Figure 3: Canine. Sebaceous Carcinoma. Immunohistochemistry with anti-PCNA
antibody. Note PCNA positive nucleus cells, characterizing high rate of proliferation.
Anti-PCNA immunostaining, low magnification (200x), bar: 64 pm.

Histopathological Type

PCNA

Adenoma Carcinoma Epithelioma  Hyperplasia Normal Tissue

A

Histopathological Type

PCNA
0

Adenoma Carcinom Normal Tissue

B

Figure 4: Boxplot demonstrating the distribution of the positivity index (PI) for the anti-PCNA labelling antibody for
normal sebaceous tissues as well as for the different types of canine sebaceous tumors found in this study. Panel
(a) shows no outliers and Panel (b) illustrates all values. Comparison between the mean values of anti-PCNA of the
groups of sebaceous tumors showed no difference according to the ANOVA test (p-value=0.6470) (since the animals
in the group of the normal tissue were within the set of the other categories of sebaceous tumors, we did not compare

the values of anti-PCNA in the ANOVA test).
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Table 2: Canine sebaceous tumors. Frequency of the gender of the animals in the
groups of the evaluated variables, as all as the results of the Wilcoxon-

Mann-Whitney test* and ANOVA test*™

. PCNA labelling
Variable Gender N index (%) P
Age groups
18 1242
<10 years 9?2 0.1267*
94
35 22.13
210 years 229
134
Reproductive status
27 14.76
Castrated 229 0.7575*
54
26 16.72
Not castrated 92
173
Size
19 16.04
T1 (<3 cm) 12 ¢
74
16 17.80 0.7100**
T2 (3-5cm) 109
63
18 13.54
T3 (>5 cm) 9¢
94
Location
8 16.12
Head 79
18
5 13.63
Limb 32
24
13 16.33 0.9950**
Eyelid 79
6J
14 16.56
Perianal 5%
94
13 14.77
Trunk 92
443
Histopathological type
17 16.28
Sebaceous Hyperplasia 1g
6J
20 12.96
Sebaceous Adenoma 129
84
7 15.84 0.6470**
Sebaceous Epithelioma 5¢
24
9 20.70
Sebaceous Carcinoma 3%
6J
6 6.85
Normal Sebaceous Tissue* 3 g
3

*Wilcoxon Test; **ANOVA Test; *this group was not included in the ANOVA test

Q female; & male; ++N: absolute number; P: p-value
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Table 3: Canine sebaceous tumors. Comparison of PCNA
labelling index (%) for both sebaceous tumors and
normal tissues of the same animals

PCNA labelling index (%)

ID Histh(?patholt?gical Sebaceous Normal
Diagnostic

Tumor Tissue
231/13-8  Sebaceous Hyperplasia 18.76 7.41
12/14-1 Sebaceous Hyperplasia 11.85 7.55
43/14-7 Sebaceous Hyperplasia 11.98 5.09
117/13-8  Sebaceous Adenoma 5.33 9.98
64/14-1 Sebaceous Adenoma 6.06 3.73
80/15-4 Sebaceous Adenoma 6.72 7.32

Pearson Correlation Test (p = -0.0205, p-value = 0.9692).

Discussion

Sebaceous tumors are common in dogs and are among the most
common lesions in older animals, as highlighted by Dobson et al.
(2002), Merlo et al. (2008) and Vascellari et al. (2009). According
to Pakhrin et al. (2007), 27.7% of localized skin tumors and
appendages had its origins in sebaceous tumors. The results
the mentioned study showed that, of the ten most lesions
diagnosed, 6.68% were sebaceous adenoma, 5.08% sebaceous
hyperplasia, and 3.61% were perianal adenomas. Our findings
revealed that 32.08% (17/53) of the lesions were hyperplastic,
and 67.92% (36/53) were neoplastic. Considering the neoplastic
tumors, 75.00% (27/36) were benignant — which included both
sebaceous adenoma and sebaceous epithelioma. Our results
were similar to the findings of previous studies Macvean, et al.
(1978), Dobson, et al. (2002), Pakhrin, et al. (2007), Merlo, et
al. (2008), Vascellari, et al. (2009), and Chikweto, et al. (2011).

Previous studied point out to the breeds of Caniche and
Cocker Spaniel as the most predisposed to the development
of sebaceous tumors (SCOTT, D.W. and ANDERSON, W.I.,
1990; MERLO, D.F., et. al. 2008; BRONDEN, L.B., et al. 2010;
TAVARES E., et al. 2012). We also have encountered such result.
Moreover, Adams, et al. (2010), found that 29.7% of the causes
of death in Caniche are related to cancer. In the breed of Cocker
Spaniel, it represents 29.4% of the causes of death. According to
same authors, the average of the life expectancy was 12 years
for Caniche and 11.17 years for Cocker Spaniel. This causes of
death and life expectancy can be a theme of future study.

Although most of canine sebaceous tumors have a good
prognosis, benign tumors may occur in multicentric sites
requiring frequent surgeries. Furthermore, the predominantly
exo-endophytic growth pattern predisposes to ulceration and
inflammation. It can also lead to functional problems in the
location of growth (SCOTT, D.W. and ANDERSON, W.1., 1990;
GROSS, T.L., et al. 2005; BETTINI, G., et al. 2009; SABATTINI,
S., etal. 2015).

The histopathological findings observed in the sebaceous
tumors of the evaluated population were diverse. The sebaceous
carcinomas invaded adjacent tissues, leading to ulceration. In
two cases there was oncotic embolism in lymphatic vessels;
the same was observed by Sabattini, et al. (2015). In addition,
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nuclear pleomorphism ranged from moderate to severe and
tumor necrosis were common findings. Necrosis were also
present in 42.9% of sebaceous epitheliomas. Moreover, mitosis
was proportionally higher in benign neoplasms.

The classification of tumors with an abundant basaloid component
can be a challenge. There are definitions of new histopathological
entities, but they are not yet a consensus among researchers.
For example, the category of “epitheliomatous carcinoma”
was suggested by Gross, et al. (2005) to characterize a
malignant sebaceous tumor better differentiated than the
sebaceous carcinoma. The proposed category was based on
the proportion of the basaloid component. With this matter in
mind, additional diagnostic tools have been used to improve the
characterization and distinction of these tumors. Among them
we can cite, immunohistochemistry, which is commonly used
in human pathology (ANSAI, S., et al. 1994; CABRAL, E.S., et
al. 2006; ANSAI S., et al. 2011). However, in dogs, few studies
have described the immunohistochemical characterization of
sebaceous tumors. Most of these studies included different
cytokeratins (KATO, K., et al. 2007; YASUNO, K., et al. 2009;
YOON, J.S. and PARK, J., 2016), p63 expression (SARAIVA,
A.L., et al. 2008), survivin (BONGIOVANNI, L., et al. 2012),
and Ki-67 cell proliferation marker (MIYACHI, K., et al. 1978;
BRODZKI, A., et al. 2014; SABATTINI, S., et al. 2015; YOON,
J.S. and PARK, J., 2016). In addition to that, to the best of our
knowledge, PCNA expression in canine sebaceous tumors had
not been investigated yet.

A variety of tumors are labeled for PCNA, both in humans
(KUANG, R.G., et al. 2013; POOSARLA, C., et al. 2015;
ABDULKADIR, S.N., et al. 2016)and in dogs (PENA, L.L., etal.
1998; CARVALHO, M.1., et al. 2016; MESTRINHO, L.A,, et al.
2017). Mestrinho, et al. (2017) using survival analysis, found out
that PCNA labelling index 265% for canine oral squamous cell
carcinoma (OSCC) resulted in lower disease-free survival. In
our study, PCNA labelling index ranged from 3.34% to 57.62%
for adenoma, 5.70% to 48.82% for epithelioma and 5.54% to
60.70% for carcinoma. In an overall comparison, other studies
found PCNA labelling index values greater than ours: Carvalho,
et al. (2016) evaluated canine mammary tumors and Mestrinho,
et al. (2017) focused on OSCC. The difference in these findings
may reflect the idea that a low PCNA index level — which we
dealt with - might reflect non-metastasis and relatively good
prognoses for the cases.

Carvalho et al. (2016), treating canine mammary neoplasms,
found PCNA immunoreactivity in benign tumors varying around
20-49%, and 12%-47% in adjacent non-neoplastic tissues. For
the malignant tumors, immunostaining ranged from 21%-69%,
and 10%-40% in adjacent non-neoplastic tissues. These results
indicate a wide range of immunoreactivity, which were associated
with clinicopathological characteristics of tumor aggressiveness.

In our study there was no statistical association between the
different histological types and the various factors related to
canine sebaceous tumors. Anti-PCNA labelling was detected
in all tumor types at varying levels, and in normal sebaceous
glands with low positivity index. In order to infer about the role of
anti-PCNA as a predictor of malignancy in sebaceous tumors of
dogs in a more accurate manner, it is necessary to expand the
evaluation of samples in normal and tumoral glands, preferably
within a similar population in terms of sex, age, breed and
reproductive status.



Conclusion

In the present study, we analyzed the distribution of anti-PCNA
labelling and possible associated variables. However, we did not

find any statistical difference of the anti-PCNA labelling between
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