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RESUMO

Os tumores de glandulas salivares (TGS) correspondem a um grupo heterogéneo de leses
com comportamentos bioldgicos variaveis. O presente estudo teve como objetivo
determinar a distribuicdo e os achados demogréficos dos TGS em quatro centros de
patologia da Regido Nordeste do Brasil (Aracaju, Sergipe) e um centro de patologia bucal
no México. Todos os casos foram revisados morfologicamente e dados clinicos foram
coletados. Adicionalmente, foi realizado um estudo clinico-patologico e
imunohistoquimico de 39 novos casos de carcinomas ex-adenomas pleomorficos
(CEXAP) acometendo as glandulas salivares menores. Um total de 588 casos de TGS
foram diagnosticados entre 2006 e 2016 nos quatro servicos de patologia no estado de
Sergipe (Brasil) e 164 casos em um centro de patologia oral no México (2000-2019). No
Brasil, 470 (79,9%) tumores foram benignos e 118 (20,1%) malignos. A maioria dos
pacientes eram do sexo feminino (n=328, 55,8%). As glandulas salivares maiores foram
mais acometidas do que as glandulas salivares menores (69,5% vs. 30,5%). O adenoma
pleomorfico (n=419, 71,3%) e o carcinoma mucoepidermoide (n=29, 4,9%) foram os
tumores benignos e malignos mais frequentes, respectivamente. Além disso, 0s tumores
benignos e malignos ocorreram com maior frequéncia na glandula parétida (n= 300, 51%,
p <0,05). No México, a maioria dos tumores também foram benignos (n=110, 67,1%) e
acometiam principalmente pacientes do sexo feminino (n=100, 61,0%). Contudo, as
glandulas salivares menores foram mais acometidas do que as glandulas salivares maiores
(68,9% vs. 25,6%). O palato (n=67, 40,9%) foi o sitio anatbmico mais comum, seguido
pela glandula parétida (n=37, 22,6%), labios (n=16, 9,8%) e mucosa jugal (n=14, 8,5%).
O adenoma pleomorfico (n = 88; 80,0%) e o carcinoma mucoepidermoéide (n=16, 29,6%)
também foram os tumores benignos e malignos mais frequentes, respectivamente.
Adicionalmente, 39 casos de CXPA foram coletados de 6 centros de patologia Latino-
americanos. Destes, 22 (56,4%) eram mulheres e 17 (43,6%) homens, com idades
variando de 19 a 81 anos (média de 45 anos). A maioria dos tumores acometeu o palato
(n=24, 61,5%), seguido pela mucosa jugal (n=9, 23,1%). Histologicamente, o carcinoma
mioepitelial foi o subtipo mais comum (n=13, 33,3%), seguido por adenocarcinoma sem
outra especificacdo (n=10, 25,6%). Além disso, foram revisados 561 casos de adenomas
pleomorficos de glandulas salivares menores. Apos reavaliacdo microscopica e estudos
imunohistoquimicos, 10 casos (1,7%) foram reclassificados como CEXAP em estagios
iniciais, representando 25,6% dos casos de CXPA relatados. Alto indice proliferativo
celular evidenciado por meio da marcacdo nuclear do Ki-67 e expressao de p53 foram
uteis na identificacdo das &reas malignas. Os presentes dados confirmam que o adenoma
pleomorfico e o carcinoma mucoepidermoide sdo os TGS benignos e malignos mais
comuns. Contudo, é importante considerar que as diferencas nos subtipos de tumor
podem ser influenciadas pelo tipo de centro onde os estudos foram conduzidos (patologia
bucal vs. médica). Adenomas pleomorficos das glandulas salivares menores devem ser
analisados morfologicamente com cautela. Em casos duvidosos, a avaliagcdo do indice
proliferativo celular e da expresséo de p53 é recomendada para diferenciar CEXAPs de
adenomas pleomarficos, principalmente CEXAPS em estagios iniciais.

Palavras-chaves: Epidemiologia. Neoplasias de glandulas salivares. Patologia de
cabeca e pescogo.



ABSTRACT

Salivary gland tumors (SGT) correspond to a heterogeneous group of lesions with
variable biological behaviors. The present study aimed to determine the distribution and
demographic findings of SGT in four pathology centers in the Northeast region of Brazil
(Aracaju, Sergipe) and one oral pathology center in Mexico. All cases were
morphologically reviewed, and clinical data were collected. Additionally, a clinical-
pathological and immunohistochemical study of 39 new cases of carcinomas ex-
pleomorphic adenomas (CXPA) affecting the minor salivary glands was performed. A
total of 588 cases of SGT were diagnosed between 2006 and 2016 in the four pathology
services in the state of Sergipe (Brazil) and 164 cases in an oral pathology center in
Mexico (2000-2019). In Brazil, 470 (79.9%) tumors were benign and 118 (20.1%)
malignant. Most patients were female (n = 328, 55.8%). The major salivary glands were
affected more than the minor salivary glands (69.5% vs. 30.5%). Pleomorphic adenoma
(n =419, 71.3%) and mucoepidermoid carcinoma (n = 29, 4.9%) were the most frequent
benign and malignant tumors, respectively. In addition, benign and malignant tumors
occurred more frequently in the parotid gland (n = 300.51%, p <0.05). Similarly, in
Mexico, most tumors were also benign (n = 110, 67.1%) and affected mainly female
patients (n = 100, 61.0%). However, the minor salivary glands were more affected than
the major salivary glands (68.9% vs. 25.6%). The palate (n = 67, 40.9%) was the most
affected anatomical site, followed by the parotid gland (n = 37, 22.6%), lips (n = 16,
9.8%) and buccal mucosa (n = 14, 8.5%). Pleomorphic adenoma (n = 88; 80.0%) and
mucoepidermoid carcinoma (n = 16, 29.6%) were also the most frequent benign and
malignant tumors, respectively. Additionally, 39 cases of CXPA were collected from six
Latin American Pathology centers. Of these, 22 (56.4%) were women, and 17 (43.6%)
were men, ranging in age from 19 to 81 years (mean: 45 years). Most tumors affected the
palate (n = 24, 61.5%), followed by the buccal mucosa (n = 9, 23.1%). Histologically,
myoepithelial carcinoma was the most common subtype (n = 13, 33.3%), followed by
adenocarcinoma not otherwise specified (n = 10, 25.6%). In addition, 561 cases of
pleomorphic adenomas of minor salivary glands were reviewed. After microscopic
reassessment and immunohistochemical studies, ten (1.7%) were reclassified as early
CXPAs, representing 25.6% of the cases of CXPASs reported. High Ki-67 proliferative
index and expression of p53 were useful in the identification of malignant areas. The
present data confirm that pleomorphic adenoma and mucoepidermoid carcinoma are the
most common benign and malignant SGT. However, it is important to consider that
differences in tumor subtypes may be influenced by the type of center where the studies
were conducted (medical or dental service). Pleomorphic adenomas of the minor salivary
glands should be analyzed morphologically with caution. In doubtful cases, the Ki-67
labeling index and p53 expression evaluation are recommended to differentiate CXPA
from pleomorphic adenomas, especially in incipient cases.

Key-words: Epidemiology. Salivary gland tumors. Head and neck pathology.
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1 INTRODUCAO

Uma variedade de neoplasias pode se desenvolver nas glandulas salivares (Reinheimer et
al., 2019). Recentemente, a Organizacdo Mundial da Saude (OMS) publicou algumas mudangas
na classificacdo dos tumores de glandulas salivares (TGS), reconhecendo 31 neoplasias
epiteliais primarias (EI Naggar et al., 2017). No entanto, apesar desse grande nimero de
subtipos histoldgicos, esses tumores séo raros e representam cerca de 3 a 6% de todos 0s
tumores na regido de cabeca e pescoco, com uma incidéncia global estimada de 0,4 a 13,5 por
100.000 pessoas anualmente (Cunha et al., 2020a; da Silva et al., 2018; El Naggar et al., 2017;
Tian et al., 2010). Considerando a ampla variedade histologica e diferentes comportamentos
bioldgicos, conhecer as caracteristicas clinicas e patolégicas e perfil de incidéncia desses
tumores sdo essenciais para estabelecer uma abordagem terapéutica e progndéstico adequados
(Cunha et al., 2020; da Silva et al., 2018).

Estudos epidemiolégicos realizados em diferentes partes do mundo (Cunha et al., 2020a;
Cunha et al., 2020b; da Silva et al., 2018; Gao et al., 2017; Vasconcelos et al., 2016; Bittar et
al., 2015; Wang et al., 2015; Wang et al., 2012; Fonseca et al., 2012; Mejia-Velazquez et al.,
2012; Reinheimer et al., 2012; Li et al., 2008; Ito et al., 2005; Vargas et al., 2002) mostraram
variacBes geogréficas na frequéncia e incidéncia desses tumores, além de discrepancias entre
o0s aspectos clinico-patoldgicos, principalmente quanto a localizagcdo anatémica e subtipos
histoldgicos mais comuns (Cunha et al., 2020a; Cunha et al., 2020b; da Silva et al., 2018; Wang
et al., 2015; Fonseca et al., 2012). No entanto, poucas informacbes foram publicadas na
literatura sobre a epidemiologia dos TGS no nordeste brasileiro, particularmente no estado de
Sergipe. Dentre os paises latino-americanos, o Brasil e 0 México sdo os mais populosos, no
entanto, estudos epidemioldgicos de TGS no México sdo escassos (Mejia-Velazquez et al.,
2012). Até onde sabemos, este é o primeiro estudo abordando a epidemiologia e caracteristicas
clinicas dos tumores de glandulas salivares realizados no estado de Sergipe (Cunha et al.,
2020a) e o segundo estudo clinico patologico realizado no México (Cunha et al., 2020b; Mejia-
Velazquez et al., 2012).

Dentre os tumores benignos de glandula salivar, o adenoma pleomorfico (AP) é a neoplasia
mais comum da cavidade oral e responsavel por aproximadamente 80% dos tumores dessa
regido (Cunha et al., 2020a; Cunha et al., 2020b). Apesar de sua natureza benigna, a
transformacdo maligna em um carcinoma ex-adenoma pleomorfico (CEXAP), um tumor raro e

agressivo, pode ocorrer e varia entre 3,3 e 13% de todos os casos (Lopes et al., 2017,
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Vasconcelos et al., 2016; El Nagar et al., 2017). A maioria dos CEXAPs ocorre nas glandulas
salivares maiores, especialmente na glandula parétida e submandibular, e o envolvimento das

glandulas salivares menores da cavidade oral é raro (El Nagar et al., 2017).

Morfologicamente, o diagndstico diferencial do CEXAP é amplo e inclui AP,
tumores metastaticos mistos, adenocarcinomas salivares de alto grau e outras neoplasias
malignas das glandulas salivares (El Nagar et al., 2017). Além disso, em alguns casos 0s APs
podem representar um desafio para 0 manejo clinico e diagndstico, principalmente por causa
da grande diversidade de caracteristicas morfoldgicas e sua tendéncia a recorréncia local (Lopes
etal., 2017; Pérez-de-Oliveira et al., 2019). Embora histologicamente, a maioria dos CEXAPs
mostrem claramente areas de transi¢do entre 0 componente benigno do AP e o carcinomatoso
(Pérez-de-Oliveira et al., 2019), esse achado pode ndo ser evidente, especialmente em pequenas
bidpsias incisionais e casos incipientes, e 0os CEXAPs podem ser frequentemente
diagnosticados erroneamente como APs. Nestes casos, a analise imunoistoquimica pode ser (til
na identificacdo do componente maligno e estabelecimento do correto diagnostico (Scarini et
al., 2019). O uso de diversos marcadores imunohistoquimicos foram propostos como métodos
auxiliares para identificar o componente maligno em CEXAPS, como HER2/neu, p53, receptor
de andrégeno, BCL-2, FASN e Ki-67 (Mariano et al., 2015; Sedassari et al., 2015; Freitas et
al., 2005; Di Palma, 2013; Dias et al., 2018).

Embora o perfil clinico e epidemiol6gico dos CEXAPs acometendo as glandulas salivares
maiores esteja bem estabelecido na literatura (Mariano et al., 2013), as caracteristicas clinico-
patoldgicas de CEXAPs das glandulas salivares menores ndo séo totalmente compreendidas

devido a sua raridade e grande variedade morfoldgica.

Assim, o objetivo da presente dissertacdo foi descrever os aspectos clinicos e demograficos
dos TGS diagnosticados em um servico privado de patologia oral na Cidade do México e em 4
centros de patologia no Nordeste do Brasil (Aracaju, Sergipe) e comparar os achados com dados
epidemioldgicos de diferentes localizagdes geograficas obtidos por meio de uma revisdo da
literatura. Adicionalmente, foi realizado um estudo com o objetivo de relatar as caracteristicas
clinico-patologicas e imunohistoquimicas de 39 novos casos de CEXAPs acometendo as

glandulas salivares menores, uma das maiores séries reportadas na literatura.
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Abstract

Background: Salivary gland tumors (SGT) correspond to a heterogeneous group of lesions
with variable biological behavior. The present study aimed to determine the distribution and

demographic findings of salivary gland neoplasms in a northeast Brazilian population.

Material and methods: A retrospective descriptive cross-sectional study was performed. A
total of 588 cases of SGT were diagnosed between 2006 and 2016 of 4 pathology services in
the state of Sergipe, Brazil. All cases were reviewed, and data such as sex, age, anatomical

location, and histopathological diagnosis were collected.

Results: A total of 470 (79.9%) tumors were benign and 118 (20.1%) were malignant. The
majority of the patients were females (n=328, 55.8%) with an overall female:male ratio of 1.2:1.
The major salivary glands were affected more than the minor glands (69.5% vs. 30.5%).
Pleomorphic adenoma (n=419, 71.3%) and mucoepidermoid carcinoma (n=29, 4.9%) were the
most frequent benign and malignant tumors, respectively. In addition, both benign and

malignant tumors occurred more frequently in the parotid gland (n=300, 51%, p<0.05).

Conclusions: The epidemiologic profile and clinical characteristics of SGT were similar to
those described in other countries and other regions of Brazil. Epidemiological studies of SGT
help to understand their clinical and pathological features and are essential to establish the

proper management and prognosis.
Key-words: Salivary gland; tumors; epidemiology; head and neck pathology.
1. INTRODUCTION

Salivary gland tumors (SGT) are uncommon lesions that present a wide variation in relation
to the clinical, histological, and biological aspects (1,2). In addition, these lesions often
represent a diagnostic challenge for the pathologist due to the overlapping of morphological
findings (2,3).

SGT account for about 3 to 6% of all tumors in the head and neck region, with an annual
estimated global incidence ranging from 0.4 to 13.5 cases per 100,000 individuals (2,4).
Although several studies evaluate the frequency and incidence of these tumors in Brazil (1,2,5-
10) and other countries of the world (11-16), the epidemiological data of these lesions is not

well established because there is a wide variation in the incidence and prevalence of these
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tumors across countries, indicating a geographic variation in the frequency of these neoplasms
(2,9).

Thus, the objective of the present study was to describe the demographic and clinical aspects
of salivary gland neoplasms diagnosed in four reference pathology centers in the state of
Sergipe (Aracaju, Brazil), and to compare the findings with epidemiological data from different

geographic locations.
2. MATERIAL AND METHODS
Study design and ethical aspects

In this study, the files of four surgical pathology centers in Aracaju, Sergipe State, Brazil
were retrospectively reviewed: Laboratory of Surgical Pathology of the University Hospital of
the Federal University of Sergipe (HU-UFS), Oral Pathology Service of the Tiradentes
University (UNIT), and two private general pathology services. During a 10-year period,
between January 2006 and December 2016, 588 cases of salivary gland neoplasms were
retrieved from these archives. The study was conducted in accordance with the Declaration of
Helsinki and was approved by the Ethical Committee of the Tiradentes University (Protocol n®
3.238.266).

Sample

All cases of salivary gland tumors were retrieved, and data such as gender, age,
anatomical location, and histopathological diagnosis were obtained from clinical records and
analyzed. The lesions were classified into benign and malignant tumors in accordance with the
current WHO classification of the head and neck tumors (17). Microscopical slides of all cases
were examined by two independent pathologists with more than 25 years of experience.
Immunohistochemical and histochemical analyses were performed when routine staining

(hematoxylin-eosin) was not sufficient to establish the final diagnosis.
Analysis

Descriptive and quantitative data analysis was performed using the Statistical Package
for the Social Sciences for Windows 20.0 (SPSS, Inc., Chicago, IL, USA). Continuous variables
were expressed as mean, median and standard deviation values. Categorical variables were
expressed as absolute number of cases and percentage values. Person’s chi-square test and

Fisher’s exact test were used to evaluate association between biological behavior (malignant vs
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benign tumors) and clinical and demographic characteristics, adopting a p-value of < 0.05 and
a 95% confidence interval.

3. RESULTS

In a 10-year period (2006-2016), there were 588 salivary gland neoplasms diagnosed at the
4 pathology reference centers in Aracaju, Sergipe State, Brazil. Of the total of 588 cases of
salivary gland neoplasms, 470 (79.9%) were benign and 118 (20.1%) malignant neoplasms with
a benign:malignant ratio of 3.9:1, distributed among 7 benign and 10 malignant histologic
subtypes (Table 1).

The majority of patients were female (n = 328, 55.8%) with an overall female:male ratio
of 1.2:1 (Table 1). Most tumors occurred in the patients between the third and seventh decades
of life, with a mean age of 57.9 years (range 2-106 years). The distribution of each salivary

gland neoplasm, according to the age of patients, is showed in Table 2.

Regarding the anatomical site, 69.5% of the tumors occurred in the major salivary glands
(n = 363, 69.5%) while only 30.5% affected the minor salivary glands. The parotid gland was
the most commonly affected, with a frequency of 51% (n = 300), followed by the palate (n =
101, 17.2%), submandibular gland (n = 63, 10.7%), lips (n = 33, 5.6%), buccal mucosa (n = 22,
3.7%), and floor of the mouth (n = 1, 0.2%). There were 66 cases with unspecified anatomic
location (11.2%), and none tumor affected the sublingual gland (Figure 2). Both benign and
malignant neoplasms predominated in the parotid gland, followed by the palate and

submandibular gland, respectively (Table 3).

Among the benign salivary gland tumors, pleomorphic adenoma (PA) was most frequent (n
= 419; 89.1%) followed by Warthin's tumor (n = 30, 6.4%), canalicular adenoma (n = 6, 1.3%)
and myoepithelioma (n = 6, 1.3%) (Table 1). These tumors were diagnosed mainly between the
fourth and fifth decades of life (Figure 1); however, the age ranged from 2 to 92 years, with an
average age of 55.7 years (SD £ 7.4) (Table 2). Most cases occurred in the parotid gland (n=248,
52.8%) and female patients (n = 275; 58.5%), with a female:male ratio of 1.4:1 (275 female and
195 male). Regarding the malignancies, mucoepidermoid carcinoma was the most frequent
malignant tumor (n = 29, 24.6%), followed by adenocarcinomas not otherwise specified (n =
24, 20.3%), and adenoid cystic carcinoma (n = 21, 17.8%) (Table 1). The age ranged from 11
to 106 years, with a mean age of 59.4 years (SD = 11.1) (Table 2). Most cases also occurred in
the parotid gland (n =52, 44.1 %) and male (n = 65; 55.1%), with a female:male ratio of 0.8:1.0
(53 female and 65 male) (Table 3).
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When the behavior of the tumors (malignant vs benign tumors) was evaluated, the parotid
was the most affected gland mainly by benign tumors (p < 0.05). Also, the benign salivary gland
tumors were more common in female patients (p < 0.05); results were statistically significant
(Table 4).

4. DISCUSSION

In the last two decades (1999-2019) several studies performed worldwide have been
published on the epidemiology of salivary gland neoplasms, as shown in figure 3. According
to the WHO (2017), overall, female patients are slightly more affected by salivary gland
neoplasms than male patients (17). However, some variations can be found when analyzing
specific tumor subtypes (2,9,17,18). In the present study, the female-to-male ratio was 1.2:1,
which is in agreement with most studies (19,20), including Brazilian reports (2,6,8,9). In
addition, benign neoplasms presented a male-to-female ratio of 1:1.4, while malignant
neoplasms demonstrated a male-to-female ratio of 1:0.8, indicating that benign tumors were
more common in female patients, whereas malignancies were slightly more common in males.
These data are in accordance with several previous studies (2,9). However, a previous study
performed in Mexico showed that female patients were more affected by malignant neoplasms
than male patients (21).

In the present study, most tumors were benign (79.9%), data similar to other studies where
these tumors correspond to about 51.5 to 86.4% of all salivary gland neoplasms (2,5-9,13).
However, some studies conducted on the African (22,23) and Asian continents (24,25) have
shown a higher incidence of malignancies, and suggest geographic variation in the frequency

of these tumors.

Regarding the benign neoplasms, pleomorphic adenoma was the most common tumor in
this study, accounting for 89.1% of all benign neoplasms followed by Warthin’s Tumor (6.4%).
In fact, pleomorphic adenoma is the most common benign neoplasm in all previously published
studies (1,2,4,5-16,18-30), and Warthin's Tumor was the second benign tumor more frequent
(1,5,6,8-10). However, some studies have shown basal cell adenoma (2,26) or myoepithelioma

(23,24,27-30) as the second most common benign tumors.

On the other hand, Silva et al. (2) performed a retrospective multicentric study in Brazil and
observed that basal cell adenoma and cystadenoma were the second and third most common
neoplasms, respectively, different from most studies published in Brazil that shows the
Whartin’s Tumor as the second most common benign neoplasm (1,5,6,8-10). These results
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suggest that multi-institucional studies can better characterize the heterogeneity of tumors in
large territories, such as Brazil, for example, and contribute to the comprehension of
epidemiological differences in the population (2). Also, the fact that this study was performed
in oral pathology services may explain this apparent difference. The Warthin’s Tumor is a
neoplasm that affects almost exclusively the parotid gland, and some studies show that most
cases from surgical pathology centers affect the major salivary glands, particularly the parotid
gland, whereas tumors of the minor salivary glands represent the majority of cases diagnosed
in oral pathology services (9). In addition, some other benign tumors, such as oncocytomas,
were diagnosed in our study (n = 2, 0.3%). However, these tumors are very rare and are usually
observed only in large sample studies (2).

The most common malignant tumor was the mucoepidermoid carcinoma, accounting for
24.6% of the cases, followed by adenocarcinomas not otherwise specified (AcNOS), which
represented 20.3%, and cystic adenoid carcinoma (17.8%), that corroborate with previous
studies (12-15,19,24-26,29,30). On the other hand, other studies indicate cystic adenoid
carcinoma as the most frequent malignant tumor (1,4,7,8,11,21-23,28). In general, the four most
frequent malignant tumors are mucoepidermoid carcinoma, cystic adenoid carcinoma, acinar

cell carcinoma, and AcNOS.

The morphological diagnosis of salivary gland tumors is challenging due to a large number
of histological subtypes, overlapping of morphological findings, and different classifications
(2,3). The diagnosis of polymorphous adenocarcinoma, in particular, can be difficult, especially
in pathology centers without an experienced pathologist in oral and maxillofacial lesions, since
this tumor shares some morphological characteristics with several other tumors (2). In our
study, 13 cases of polymorphous adenocarcinomas were diagnosed, of which 8 affected minor
intraoral salivary glands, 3 affected parotid glands, and 3 cases with unspecified anatomical
sites. This strong predilection for polymorphic adenocarcinoma by minor salivary glands,
especially in the palate region, is well established in the literature (17). Furthermore, until the
last WHO classification, polymorphous adenocarcinoma was called "low-grade polymorphous
adenocarcinoma”, because in most cases, it exhibits indolent behavior. However, approximately
10% to 33% of patients develop local recurrences, 9% to 15% have nodal metastases, and some
cases are extremely aggressive, with imprecise clinical behavior (2). Considering the variation
in the biological behavior of these lesions, the new classification proposed by the WHO for
salivary gland neoplasms abandoned the term "low grade" and renamed these tumors only as

polymorphous adenocarcinoma (2,17). The purpose of this modification is to avoid possible
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terminological confusion and to facilitate the choice of treatment, especially for the most
unusual cases (2,17). In addition, in our study, some other malignant tumors were very rare,
such as salivary duct carcinomas (n=3, 0.5%) and myoepithelial carcinomas (n=1, 0.2%).
Although these entities are well recognized, they are also rarely reported in studies with small

samples (2).

Regarding the anatomical location, most of the SG tumors of this study were diagnosed in
the parotid gland, followed by the minor salivary glands of the palate and submandibular gland.
In general, this result was also reported by other studies (1,4,9,11,14,15,19,20,23,26). However,
some studies have shown that malignant neoplasms preferentially affect the minor intraoral
salivary glands (1,2,9).

In summary, although several studies evaluate the frequency and incidence of salivary gland
neoplasms, continuous studies that report the incidence and characteristics of these lesions are
essential to keep physicians and surgeons up to date, especially when the classification of these

tumors undergoes some change (2).
5. CONCLUSIONS

The results of this study were similar to those found by several other authors in Brazil and
worldwide. The pleomorphic adenoma was the most common benign tumor, and the
mucoepidermoid carcinoma the most frequent malignant tumor in the salivary glands. In

addition, both benign and malignant tumors occurred more frequently in the parotid gland.
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Table 1. Histologic and gender distribution of 588 benign and malignant neoplasms of
salivary glands.

Sex
n=588 %* %P Male Female
n % n %
Pleomorphic adenoma 419 713 89.1 162 27.6 257 437
Warthin's Tumor 30 51 64 22 37 8 1.4
Canalicular adenoma 6 1.0 13 4 0.7 2 0.3
Benign  Myoepithelioma 6 1.0 13 2 03 4 0.7
tumors  Basal cell adenoma 4 0.7 09 2 0.3 2 0.3
Cystadenoma 3 05 06 1 0.2 2 0.3
Oncocytoma 2 0.3 0.4 2 0.3 0 0.0
Total 470 799 100 195 332 275 46.8
Mucoepidermoid carcinoma 29 49 246 14 24 15 26
Adenocarcinoma NOS 24 41 203 17 29 7 1.2
Adenoid cystic carcinoma 21 36 178 10 17 11 19
Polymorphous 13 22 110 5 09 8 14
adenocarcinoma
Malignant Carci_noma ex-P_A 10 1.7 8.5 8 14 2 0.3
Acinic cell carcinoma 9 1.5 7.6 5 0.9 4 0.7
Wmors e ithelial-myoepithelial
. 6 1.0 51 3 05 3 05
carcinoma
Salivary duct carcinoma 3 05 25 2 0.3 1 0.2
Squamous cell carcinoma 2 03 17 1 0.2 1 0.2
Myoepithelial carcinoma 1 02 038 0 0.0 1 0.2
Total 118 201 100 65 110 53 9.0

3Percent in relation to the total number of cases; °Percent of the sample in relation to the group

of benign or malignant tumors;



Table 2. Age group distribution (decade of life) of benign and malignant salivary gland
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tumors.
Age groups Total
Age Mean o o
rar?ge ager & 3 0@ B NS n %
© N <

Pleomorphic adenoma 02-92 435 35 160 137 74 13 419 713
~ Warthin's Tumor 33-81 588 0 2 19 9 o0 30 51
c £ Canalicular adenoma 578 678 0 O 1 5 0 6 1.0
'S ¢ Myoepithelioma 27-72 515 0 1 3 2 0 6 10
0 § Basal cell adenoma 4861 570 0 O 3 1 0 4 07
< Cystadenoma 4861 570 0 0 2 1 0 3 05
Oncocytoma 51-57 540 0 0 2 0O o 2 0.3
Mucoepidermoid carcinoma 11-106 47.0 4 7 100 8 0 29 49
« Adenocarcinoma NOS 26-88 576 0 4 10 10 0 24 41
£ Adenoid cystic carcinoma 29-82 571 0 3 8 10 0 21 36
‘—g_ Polymorphous adenocarcinoma 37-718 582 0 1 5 7 0 13 22
§ Carcinoma ex-PA 38-77 604 0 1 3 6 0 10 17
= Acinic cell carcinoma 20-69 478 1 1 6 1 0 9 15
g Eplthellal-myoeplthellal 59-100 782 0 0 ) 40 6 10

2 carcinoma
§ Salivary duct carcinoma 5274 603 0 0O 2 1 0 3 05
Squamous cell carcinoma 74-83 785 0 0 0 2 0 2 03
Myoepithelial carcinoma 49 490 O 0 1 0 0 1 0.2

NS: not specified; years.
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Table 3. Distribution of the 588 salivary gland tumors according to the location (major and
minor salivary glands).

Major salivary glands Minor salivary glands Total
£
3 _ 3 3
2 £ S = o, ° s 3
S 2 s £ = E 2 £ NS n %
g € £ & - 3 £ =%
= n < 5
» O oS
LL
Pleomorphic 215 54 0 56 26 18 1 0 49 419 713
adenoma
" Warthin's Tumor 25 2 0 0 0 0 0 0 3 30 5.1
g Canalicular 0 0 o 1 4 1 o 0 0 6 10
S adenoma
5 Myoepithelioma 1 0 0 4 0 0 0 0 1 6 1.0
[
g Basalcell 4 0 o o o ©0o o0 0 o0 4 07
adenoma
Cystadenoma 1 0 0 1 0 0 0 1 0 3 0.5
Oncocytoma 2 0 0 0 0 0 0 0 0 2 0.3
Total 248 56 0 62 30 19 1 1 53 470 79.9
% 52.8 11.9 0 13.2 6.4 4 0.2 0.2 11.3 100
Mucoepidermoid ¢ 1 0 16 0 0 1 0 3 29 49
carcinoma )
Adenocarcinoma
NOS 17 2 0 2 0 1 0 0 2 24 4.1
Adenoid cystic 6 3 0 9 0 0 0O 0 3 21 36
carcinoma ‘
., Folymorphous 3 0 o 4 3 1 0 0 2 13 22
5 adenocarcinoma
€ Carcinomaex-PA 3 0 0 6 0 0 0 0 1 10 17
g Acinic cell 5 0 o 1 0 1 o 0o 2 9 15
& carcinoma
= Epithelial-
= myoepithelial 5 1 0 0 0 0 0 0 0 6 1.0
carcinoma
Salivary duct 2 0 o 1 0 0 o0 o0 0 3 05
carcinoma )
Squamous cell 2 0 0 0 0 0 o 0o 0 2 03
carcinoma ‘
Myoepithelial 1 0 O 0 0 0 0o 0 0 1 02
carcinoma ‘
Total 52 7 0 39 3 3 1 0 13 118 20.1
% 44.1 59 0 33.1 25 2.5 0.8 0 11 100

NS: not specified.
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Table 4. Anatomic site, gender, and age group distribution of benign and malignant salivary
gland tumors.

Benign Malignant Total
P value
n % n % n %
Parotid 248 827 52 173 300 510 0.0021%
Anatomic Sh;l_bmancii_bular 56 889 7 111 63 107
site inor salivary
glands 113 711 46 289 159 27.0
NI 53 803 13 197 66  11.2
Female 275 838 53 162 328 558 0.0094°
Gender
Male 195 750 65 25 260 442
19< 3 875 5 125 40 68 02278
Age >20 422 789 113 211 535 910
NI 13 100 0 0 13 2.2

NI: Not informed; %: Percentage; ?: Pearson’s Chi-square test; b. Fisher’s exact test.
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Figure 1. Distribution of 588 salivary gland tumors according to the age group (decade of life).
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Figure 2. Distribution of 588 salivary gland tumors according to the primary site of
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Abstract

Salivary gland tumors (SGT) represent an uncommon heterogeneous group of tumors
with complex clinical and pathological characteristics. The prevalence of these lesions
varies between studies but has been estimated between 3 and 6% of all tumors in the head
and neck region. The present study aimed to evaluate the distribution and demographic

findings of salivary gland tumors diagnosed in an oral pathology service in Mexico. A
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retrospective descriptive cross-sectional study was performed. A total of 164 cases of
SGT from a private oral pathology service were diagnosed between 2000 and 2019 in
Mexico City. All cases were reviewed histologically, and demographic data and
histopathological diagnoses were collected. A total of 110 (67.1%) tumors were benign,
and 54 (32.9%) were malignant. The majority of patients were female (n= 100, 61.0%)
with an overall female:male ratio of 1.6:1. The minor salivary glands were affected more
than the major salivary glands (68.9% vs. 25.6%). The palate (n=67, 40.9%) was the
most commonly affected site, followed by the parotid gland (n=37, 22.6%), lips (n= 16,
9.8%), and buccal mucosa (n= 14, 8.5%). Pleomorphic adenoma (n=88; 80.0%) and
mucoepidermoid carcinoma (n = 16, 29.6%) were the most frequent benign and malignant
tumors, respectively. The general features of SGT from the studied Mexican population
shared some similarities and differences compared to previously reported series from

various parts of the world.
1. Introduction

The salivary glands are exocrine glands that produce secretions contributing to the
lubrication, digestion, and protection of the upper aerodigestive tract [1]. They can be
divided into major (parotid, submandibular, sublingual) and minor salivary glands [2].
Due to its complex histology, a variety of primary tumors can develop in these structures
independently of the anatomical site [1,2]. Also, the morphological diagnosis of these
lesions is frequently challenging due to many histological subtypes, overlapping of
morphological findings, and different classifications [2-4].

Although several epidemiological studies across the world have evaluated the
frequency and incidence of these tumors [2,3,5-16], geographic variations have been
observed in this group of lesions, particularly in relation to anatomical location and
histological subtypes [2,3,8]. In addition, there are only a few studies about the incidence

in the Mexican population, despite its large geographical size and population [14].

Thus, the objective of the present study was to describe the clinical and demographic
aspects of salivary gland tumors (SGT) diagnosed in a private oral pathology service in
Mexico City and to compare the findings with epidemiological data from different
geographic locations obtained through the review of the literature.

2. Material and Methods
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2.1 Study design and sample

In this study, the files of a private oral pathology service in Mexico were
retrospectively reviewed during a 20-year period (between January 2000 and December
2019). All cases of SGT were retrieved, and data such as gender, age, anatomical location,
and histopathological diagnosis were obtained from clinical records and analyzed. The
lesions were reviewed histologically and were reclassified into benign and malignant
tumors in accordance with the current WHO Classification of Head and Neck Tumours
[17]. Microscopical slides of all cases were reexamined by two independent pathologists
with more than 20 years of experience. Immunohistochemical, molecular, cytogenetic,
and histochemical studies were performed during the reassessment of cases when routine

staining (hematoxylin-eosin) was not sufficient to establish the final diagnosis.

2.2 Analysis

Descriptive and quantitative data analysis was performed using the Statistical Package
for the Social Sciences for Windows 20.0 (SPSS, Inc., Chicago, IL, USA). Continuous
variables were expressed as mean, median, and standard deviation values. Categorical

variables were expressed as absolute number of cases and percentage values.
3. Results

The Private Oral Pathology Service received 11,017 surgical specimens between
2000-2019, of which 164 were diagnosed as SGT (1.48%). Of these, 110 (67.1%) were
benign, and 54 (32.9%) malignant neoplasms with a benign:malignant ratio of 2.3:1,

distributed among seven benign and ten malignant histologic subtypes (Table 1).

The majority of patients were female (n= 100, 61.0%) with an overall female:male
ratio of 1.5:1 (Table 1). Most tumors occurred in patients between the fourth and sixth
decades of life, with a mean age of 47.9 years (range 04-91 years). Table 2 shows the
distribution of each salivary gland neoplasm, according to the age of patients.

Regarding the anatomical site, 68.9% of the tumors occurred in the minor salivary
glands (n = 113), while only 25.6% affected the major salivary glands (n =42). The palate
was the most commonly affected site, with a frequency of 40.9% (n=67), followed by
the parotid gland (n=37, 22.6%), lips (n =16, 9.8%), buccal mucosa (n = 14, 8.5%), and

submandibular gland (n=35, 3.0%). There were 9 cases with unspecified anatomic
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location (5.5%), and none affected the sublingual gland. Both benign and malignant

tumors predominated in the soft and hard palate, followed by the parotid gland (Table 3).

Among the benign salivary gland tumors, pleomorphic adenoma (PA) was the most
frequent (n=88; 80.0%), followed by myoepithelioma (n=13, 11.8%), and Warthin's
Tumor (n=3, 2.7%) (Table 1). Most tumors were diagnosed in the fourth and fifth
decades of life (Fig. 1); however, the age ranged from 4 to 89 years, with an average of
47.1 years (SD +18.9). Most cases occurred in the palate (n=45, 40.9%) and female
patients (n=63; 57.3%), with a female:male ratio of 1.3:1 (63 female and 47 male).

Regarding the malignancies (n=54), mucoepidermoid carcinoma was the most
frequent malignant tumor (n= 16, 29.6%), followed by polymorphous adenocarcinoma
(n=10, 18.5%), and adenoid cystic carcinoma (n=_8, 14.8%) (Table 1). The age ranged
from 14 to 91 years, with a mean of 49.0 years (SD £ 17.3) (Table 2). Most cases also
occurred in the minor salivary glands of the palate (n=22, 40.7%) and female patients
(n=137; 68.5%), with a female:male ratio of 2.2:1 (37 female and 17 male) (Tables 1 and
3).

Immunohistochemical reactions (IHC) were used in 6 cases (3.7%). In 4 of the cases,
IHC was used to determine the proliferative index; in only 2 of the cases, it aimed to
identify cells and structures in order to facilitate the diagnosis. After reevaluation of
morphology, immunohistochemical, molecular, and cytogenetic studies, six cases (3.7%)
were reclassified. Of these, four benign tumors (2.4%) were reclassified as malignant
neoplasms, and two malignant tumors (1.2%) reclassified according to the morphological
subtype. Four cases of PA were reclassified as carcinoma ex-pleomorphic adenomas. One
case of adenocarcinoma NOS as clear cell hyalinizing carcinoma. Also, one case of ACC
and two of polymorphous adenocarcinomas were compatible as cribriform
adenocarcinoma of minor salivary glands (CAMSG), a variant of polymorphous
adenocarcinoma. However, cases compatible with CAMSG were maintained as
polymorphous adenocarcinomas based on the current WHO Classification of Head and
Neck Tumors [17].

4. Discussion

In the last 20 years, the histological classification of salivary gland tumors has been
modified twice, in 2005 and 2017, and several studies have been published on the

incidence and characteristics of SGT worldwide [2-5,18-23,30]. However, the relative
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frequency and distribution of salivary gland neoplasms remain topics of discussion in the
scientific literature. In the present study, the sample represented about 1.48% of all lesions
diagnosed in the referred oral pathology service. Studies conducted in other oral
pathology services reveal that SGT accounts for about 0.08% to 2.6% of all diagnosed
lesions [2,16], which are data similar to our results, and variations in frequency depend
on the referral sources and type of diagnostic services (private, public, hospital-based,
etc).

Overall, according to the WHO Histological Classification of Head and Neck Tumors
(2017), female patients are slightly more affected by SGT than male patients [17].
However, when analyzing specific tumor subtypes, some variations can be found
[2,3,8,15]. In the present study, the female-to-male ratio was 2.3:1, which is in agreement

with most studies [13,19], including Mexican reports [14].

In this study, most tumors were benign (67.1%), data similar to other studies where
these tumors correspond to about 64.7 to 80.0% of all salivary gland neoplasms [11,15].
However, some studies have shown a higher incidence of malignancies [20-23] and
suggest geographic variation in the frequency of these tumors. In addition, benign
neoplasms presented a female-to-male ratio of 1.3:1, while malignant neoplasms
demonstrated a female-to-female ratio of 2.2:1, indicating that both benign and malignant
tumors were more common in female patients. These data are in accordance with a
previous study performed in Mexico that also showed that female patients were more
affected by malignant neoplasms than male patients [14]. However, unlike our results,
other studies show that men are mainly affected by malignant salivary gland tumors, but

no explanation has been offered for this data [3,8].

Regarding the benign neoplasms, PA was the most common tumor in this study,
accounting for 80.0% of all benign neoplasms, followed by myoepithelioma (11.8%). In
fact, PA is the most common benign neoplasm [2,3,5-16,18-20]. However, in contrast to
our results, most studies have shown Warthin's Tumor [3,5-13,18] and basal cell adenoma
[2,10-13,15,19,22] as the second or third most common benign tumor, respectively. The
fact that the present study was carried out in an oral pathology service may explain this
apparent difference. Warthin's tumor is a benign neoplasm that affects almost exclusively
the parotid gland, and some studies show that most cases of surgical pathology centers
affect the major salivary glands, especially the parotid gland. In contrast, tumors of the

minor salivary glands represent the majority of the cases diagnosed in oral pathology
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services [3, 8]. These findings suggest that studies involving the participation of several
centers can better characterize the heterogeneity of these tumors and contribute to a better
understanding of the epidemiological differences in the population [3]. In addition, some
other benign tumors were very rare, such cystadenoma (n=2, 1.8%) and sialadenoma

papilliferum (n=1, 0.9%), in accordance with previous studies [12,13].

Regarding malignancies, the most common Tumor was MEC, accounting for 29.6%
of the cases, similar to previous studies [2,3,6-13,16,19]. However, other series found
ACC as the most frequent malignant tumor [14,18,20,21], including Brazilian reports,
where ACC corresponded to approximately 58.3% of all malignant neoplasms of the
salivary glands [5]. In the current study, the second most common malignant tumor was
polymorphous adenocarcinoma, accounting for 18.5% of all malignant neoplasms.
Interestingly, only one of the previously published studies shows polymorphous
adenocarcinoma among the three most common malignancies [2]. In general, the most
frequent malignant tumors are mucoepidermoid carcinoma, adenoid cystic carcinoma,
acinic cell carcinoma, and adenocarcinoma not otherwise specified [2,3]. In addition,
other malignant tumors such as salivary duct carcinomas (n= 1, 1.9%) and myoepithelial
carcinoma (n= 1, 1.9%) were rare. Although these neoplasms are well recognized, they
are also rarely reported in studies with small samples [2,3]. This difference may be
explained perhaps due to lack of uniform histomorphological criteria for diagnosis,
different classifications, and time of experience and familiarity of pathologists with these

lesions.

In addition, it is essential to be aware of the recent changes in terminology of SGTs,
as some primary malignant epithelial SGTs were included in the current WHO
classification (2017), such as secretory carcinoma, intraductal carcinoma, and poorly
differentiated carcinoma [17]. Also, polymorphous low-grade adenocarcinoma (PLGA)
is now termed polymorphous adenocarcinoma [3,17] because of the variable biological
behavior of this neoplasm. The purpose of this modification, in particular, is to facilitate
the choice of treatment and to avoid possible terminological confusion, especially in the
most unusual cases [2,3,17]. In the present study, we reevaluated the morphologic
diagnosis of all tumors according to the latest WHO classification (2017) [17], and six
cases (3.7%) were reclassified based on morphological characteristics and

immunohistochemical and molecular studies.
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Four cases of PA were reclassified as carcinoma ex-pleomorphic adenomas and one
case of adenocarcinoma NOS as clear cell hyalinizing carcinoma after reevaluation of
morphology and immunohistochemistry analysis. Also, one case of ACC and two of
polymorphous adenocarcinomas were compatible as cribriform adenocarcinoma of minor
salivary glands (CAMSG). The first description of this tumor was done by Michal et al.
(1999) under the term cribriform adenocarcinoma of the tongue (CAT) [24]. Later, it was
renamed by Skalova et al. as "cribriform adenocarcinoma of minor salivary gland origin”
in a series of 23 new cases because they affected other minor salivary glands, including

those of the palate, retromolar region, tonsils, and upper lip [25].

Currently, CAMSG is a provisional entity without a clear statement as to whether it
represents a genuine entity or is merely a possible variant of polymorphous
adenocarcinoma [17,26]. However, it is essential to emphasize that although some cases
of CAMSG have an indolent clinical course such as polymorphous adenocarcinoma, it
presents a higher probability to metastasize to cervical lymph nodes [17]. Although
polymorphous adenocarcinoma shares some histologic similarities with CAMSG,
polymorphous adenocarcinoma has more diverse histology and the characteristic ground
glass nuclei [17,25]. Moreover, recent molecular studies indicate that rearrangements of
PRKD1-3, including ARID1A-PRKD1 and DDX3X-PRKD1 gene fusions, are seen in
about 80% of cases of CAMSG, as also observed in our cases, and in less than 10% of
cases with classic morphology of polymorphous adenocarcinoma [27]. In contrast,
PRKD1 E710D mutations are largely restricted to classic polymorphous adenocarcinoma,
with only about 10% of CAMSG showing a mutation [28, 29].

Like previous authors [24-26], we agree that CAMSG is a distinct tumor entity that
differs from polymorphous adenocarcinoma by location (most often arising on the
posterior region of the tongue), histological architecture, and biological behavior, with
frequent metastases at the time of presentation of the primary tumor [25,26]; however,
the counterpoints to these arguments are that the findings in the literature are still scarce,
there is some morphological and genotypic overlap between these lesions, and despite the
regional aggressiveness, it has not been established differences in survival rates [17]. For
these reasons, despite the extensive debate, the decision of the WHO was to maintain a
more conservative and unifying approach and leave the CAMSG as a variant of

polymorphous adenocarcinoma for this edition. This is also consistent with the fact that
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both polymorphous adenocarcinoma and CAMSG are driven by genes of the same family,

which possibly indicates that are variants of the same spectrum [17].

The classification of SGT is dynamic, and with the recent advances in
immunohistochemistry and application of in situ fluorescence hybridization for molecular
cytogenetic analysis, specific and refined changes continue to occur [30]. Thus,
continuous epidemiological studies of SGT are essential because they help to improve
understanding of their clinical and pathological characteristics and are essential to keep
physicians and surgeons up to date, especially when the classification of these tumors

undergoes some change [2,3].

Regarding the anatomical location, most of the SGT of this study were diagnosed in
the minor salivary glands of the palate (Figs. 2, 3). Similarly, this result was also reported
by other studies [22,23]. Nonetheless, some studies have shown that SGT preferentially
affects the parotid gland [2,3,5-16,18-21]. This difference maybe can be explained by the
fact that most surgical specimens sent for an oral pathology service are incisional biopsies
or relatively small surgical specimens managed by oral and maxillofacial surgeons, while
larger lesions from major salivary glands tend to be treated in hospitals that also perform
the histopathological diagnosis [8]. In the present study, benign tumors were greater in
number than malignant tumors in all decades of life in both major and minor salivary
glands. However, no benign or malignant tumor occurred in the sublingual gland, perhaps
because these tumors have a low prevalence in the sublingual glands, as shown by some
studies [12, 16]. On the other hand, when these lesions occur in this region, 70-90% of

the tumors are malignant [16].

In summary, the data from the present study suggest slight variations in the relative
frequency and distribution of SGT among populations in Mexico and other regions of the
world. Further research is needed to clarify whether such differences derive from the
peculiar characteristics of the populations analyzed or the particularities of the service in
which the study was conducted. Also, despite the rarity in which SGTs are encountered
in the practice of medicine and dentistry, it is essential that physicians and dentists be
informed about salivary gland function, abnormalities, and the diseases that can affect
these glands, contributing to early diagnosis and effective treatment of these lesions and

cancer prevention.

Funding



38

No funding sources to disclose.

Compliance with Ethical Standards

Conflict of interest

No conflicts of interest to disclose.

Ethical Approval

The study was conducted in accordance with the Declaration of Helsinki and was

approved by the Ethical Committee of the School of Dentistry of Piracicaba (Protocol n°
20726819.6.0000.5418).

Acknowledgments

This work was supported by the Coordination for the Improvement of Higher

Education Personnel (CAPES).

References

1.

Ogle OE. Salivary Gland Diseases. Dent Clin North Am. 2020;64(1):87-104.
d0i:10.1016/j.cden.2019.08.007

da Silva LP, Serpa MS, Viveiros SK, Sena DAC, de Carvalho Pinho RF, de Abreu
Guimardes LD, et al. Salivary gland tumors in a Brazilian population: A 20-year
retrospective and multicentric study of 2292 cases. J Craniomaxillofac Surg. 2018
Dec;46(12):2227-2233. doi: 10.1016/j.jcms.2018.09.028.

Cunha JLS, Coimbra AC, Silva JV, IS Nascimento, CR Oliveira, ME Andrade, et
al. Epidemiologic analysis of salivary gland tumors over a 10-years period
diagnosed in a northeast Brazilian population. Med Oral Patol Oral Cir Bucal.
2020;25(4):e516-e522. doi: 10.4317/medoral.23532.

Rooper LM. Challenges in Minor Salivary Gland Biopsies: A Practical Approach
to Problematic Histologic Patterns. Head Neck Pathol. 2019 Mar 18. doi:
10.1007/s12105-019-01010-8.

Vasconcelos AC, Nor F, Meurer L, Salvadori G, Souza LB, Vargas PA, et al.
Clinicopathological analysis of salivary gland tumors over a 15-year period. Braz
Oral Res 30:pii:S1806-83242016000100208. 2016.



10.

11.

12.

13.

14.

15.

39

Vargas PA, Gerhard R, Aradjo Filho VJ, de Castro IV. Salivary gland tumors in
a Brazilian population: a retrospective study of 124 cases. Rev Hosp Clin Fac Med
Sao Paulo. 2002 Nov-Dec;57(6):271-6.

Ito FA, Ito K, Vargas PA, de Almeida OP, Lopes MA. Salivary gland tumors in a
Brazilian population: a retrospective study of 496 cases. Int J Oral Maxillofac
Surg. 2005 Jul;34(5):533-6. doi: 10.1016/j.ijom.2005.02.005

Fonseca FP, Carvalho M de V, de Almeida OP, Rangel AL, Takizawa MC, Bueno
AG, et al. Clinicopathologic analysis of 493 cases of salivary gland tumors in a
Southern Brazilian population. Oral Surg Oral Med Oral Pathol Oral Radiol. 2012
Aug;114(2):230-9. doi: 10.1016/j.0000.2012.04.008.

Bittar RF, Ferraro HP, Moraes Gongalves FT. Couto da Cunha MG. Biamino ER.
Neoplasms of the salivary glands: analysis of 727 histopathological reports in a
single institution. Otolaryngol Pol. 2015;69(4):28-33. doi:
10.5604/00306657.1163578.

Wang YL, Zhu Y X, Chen TZ, Wang Y, Sun GH, Zhang L, et al. Clinicopathologic
study of 1176 salivary gland tumors in a Chinese population: experience of one
cancer center 1997-2007. Acta Otolaryngol. 2012 Aug;132(8):879-86. doi:
10.3109/00016489.2012.662715.

Gao M, Hao Y, Huang MX, Ma DQ, Chen Y, Luo HY, et al. Salivary gland
tumours in a northern Chinese population: a 50-year retrospective study of 7190
cases. Int J Oral Maxillofac Surg. 2017 Mar;46(3):343-349. doi:
10.1016/j.ijom.2016.09.021.

Wang XD, Meng LJ, Hou TT, Huang SH. Tumours of the salivary glands in
northeastern China: a retrospective study of 2508 patients. Br J Oral Maxillofac
Surg. 2015 Feb;53(2):132-7. doi: 10.1016/j.bjoms.2014.10.008.

Li LJ, LiY, Wen YM, Liu H, Zhao HW. Clinical analysis of salivary gland tumor
cases in West China in past 50 years. Oral Oncol. 2008 Feb;44(2):187-92. doi:
10.1016/j.oraloncology.2007.01.016.

Mejia-Velazquez CP, Duran-Padilla MA, Gémez-Apo E, Quezada-Rivera D,
Gaitan-Cepeda LA. Tumors of the salivary gland in Mexicans. A retrospective
study of 360 cases. Med Oral Patol Oral Cir Bucal. 2012;17(2):e183-e189.
Published 2012 Mar 1. doi:10.4317/medoral.17434

Sentani K, Ogawa I, Ozasa K, Sadakane A, Utada M, Tsuya T, Kajihara H,
Yonehara S, Takeshima Y, Yasui W. Characteristics of 5015 Salivary Gland



16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

40

Neoplasms Registered in the Hiroshima Tumor Tissue Registry over a Period of
39 Years. J Clin Med. 2019 Apr 26;8(5):566. doi: 10.3390/jcm8050566.
Reinheimer A, Vieira DS, Cordeiro MM, Rivero ER. Retrospective study of 124
cases of salivary gland tumors and literature review. J Clin Exp Dent.
2019;11(11):e1025-€1032. doi:10.4317/jced.55685

Seethala RR, Stenman G. Update from the 4th Edition of the World Health
Organization Classification of Head and Neck Tumours: Tumors of the Salivary
Gland. Head Neck Pathol. 2017 Mar;11(1):55-67. doi: 10.1007/s12105-017-
0795-0. Epub 2017 Feb 28.

de Oliveira FA, Duarte EC, Taveira CT, M&ximo AA, de Aquino EC, Alencar
Rde C, et al. Salivary gland tumor: a review of 599 cases in a Brazilian population.
Head Neck Pathol. 2009 Dec;3(4):271-5. doi: 10.1007/s12105-009-0139-9.
Araya J, Martinez R, Niklander S, Marshall M, Esguep A. Incidence and
prevalence of salivary gland tumours in Valparaiso. Chile. Med Oral Patol Oral
Cir Bucal. 2015;20(5):e532—539. doi:10.4317/medoral.20337

Fomete B, Adebayo ET. Ononiwu CN. Management of salivary gland tumors in
a Nigerian tertiary institution. Ann Afr Med. 2015 Jul-Sep;14(3):148-54. doi:
10.4103/1596-3519.152071.

Lawal AO, Adisa AO, Kolude B, Adeyemi BF, Olajide MA. A review of 413
salivary gland tumours in the head and neck region. J Clin Exp Dent.
2013;5(5):218-e222. doi:10.4317/jced.51143

Bussari S, Shedam TM, Debta P, Shaikh NA, Yeli NR, Jeergal PA, et al. A
Retrospective Clinicopathological Study of Salivary Gland Tumors with
Particular Reference to Histological Types. Site. Age. and Sex Distribution. J Int
Oral Health. 2016;8:1082 1088.

Tilakaratne WM, Jayasooriya PR, Tennakoon TM, Saku T. Epithelial salivary
tumors in Sri Lanka: a retrospective study of 713 cases. Oral Surg Oral Med Oral
Pathol Oral Radiol Endod 108:90 98. 20009.

Michal M, Skalova A, Simpson RHW, Raslan WF, Curik R, Leivo I, et al.
Cribriform adenocarcinoma of the tongue: a hitherto unrecognized type of
adenocarcinoma characteristically occurring in the tongue. Histopathology.
1999;35:495-501. doi: 10.1046/j.1365-2559.1999.00792.x

Skalova A, Sima R, Kaspirkova-Nemcova J, Simpson RH, Elmberger G, Leivo I,

et al. Cribriform adenocarcinoma of minor salivary gland origin principally



26.

27.

28.

29.

30.

41

affecting the tongue: characterization of new entity. Am J Surg Pathol. 2011
Aug;35(8):1168-76. doi: 10.1097/PAS.0b013e31821e1f54.

Michal M, Kacerovska D, Kazakov DV. Cribriform adenocarcinoma of the
tongue and minor salivary glands: a review. Head Neck Pathol. 2013 Jul;7 Suppl
1(Suppl 1):S3-11. doi: 10.1007/s12105-013-0457-9.

Weinreb I, Zhang L, Tirunagari LM, Sung YS, Chen CL, Perez-Ordonez B, et al.
Novel PRKD gene rearrangements and variant fusions in cribriform
adenocarcinoma of salivary gland origin. Genes Chromosomes Cancer.
2014;53(10):845-856. doi: 10.1002/gcc.22195. (A)

Weinreb I, Piscuoglio S, Martelotto LG, Waggott D, Ng CK, Perez-Ordonez B, et
al. Hotspot activating PRKD1 somatic mutations in polymorphous low-grade
adenocarcinomas of the salivary glands. Nat Genet. 2014;46(11):1166-1169. doi:
10.1038/ng.3096. (B)

Weinreb I, Chiosea Sl, Seethala RR, Reis-Filho JS, Weigelt B, Piscuoglio S, et al.
Genotypic and phenotypic comparison of polymorphous and cribriform
adenocarcinomas of salivary gland. Mod Pathol. 2015;28(S2):333.

Mahomed Y, Meer S. Primary Epithelial Minor Salivary Gland Tumors in South
Africa: A 20-Year Review. Head Neck Pathol. 2020 Sep;14(3):715-723. doi:
10.1007/s12105-019-01111-4.



Table 1. Histologic and gender distribution of 164 salivary gland tumors.

Sex
n=164 %? %" Male Female
n % n %
Pleomorphic adenoma 88 80.0 53.7 35 21.3 53 323
» Myoepithelioma 13 118 79 7 43 6 3.7
g Warthin's Tumor 3 27 18 2 1.2 1 0.6
2 Canalicular adenoma 2 18 12 1 06 1 0.6
S Cystadenoma 2 1.8 12 2 12 0 0.0
S Basal cell adenoma 1 09 06 0 00 1 06
@ Sialadenoma papilliferum 1 09 06 0 00 1 06
Total 110 100 67.1 47 28.7 63 38.4
Mucoepidermoid carcinoma 16 296 98 3 18 13 7.9
Polymorphous adenocarcinoma 10 185 61 0 00 10 6.1
«» Adenoid cystic carcinoma 8 148 49 2 12 6 3.7
E Acinic cell carcinoma 7 130 43 6 37 1 06
2 Carcinoma ex-pleomorphic adenoma 5 93 30 2 12 3 18
% Clear cell hyalinizing carcinoma 3 56 18 2 1.2 1 0.6
5 Epithelial-myoepithelial carcinoma 2 37 12 0 00 2 12
g Adenocarcinoma NOS 1 19 06 0 0.0 1 06
Salivary duct carcinoma 1 19 06 1 06 0 0.0
Myoepithelial carcinoma 1 19 06 1 06 0 00
Total 54 100 329 17 103 37 226

42

apercent in the group (benign or malignant); ® Percent in relation to the total number

of cases;



Table 2. Age group distribution (decade of life) of salivary gland tumors

Age groups Total
Agerange Meanage® 9 § § E § § E 2 2 %
© 3 Jd » ¥ b o A

Pleomorphic adenoma 13-85 44.7 0O 6 11 18 14 22 7 5 5 88 537

¢ Myoepithelioma 04-77 45.3 11 1 2 1 O 4 1 2 13 79
€ Warthin's Tumor 54-82 65 c 06 0 6 0 2 0 1 O 3 18
2 Canalicular adenoma 69-78 735 o o o o o o0 1 1 0 2 12
S, Cystadenoma 82-89 85.5 o o 0 o O O o 2 0 2 12
'c  Basal cell adenoma - 73 o 0 0o 0 O O O 1 o0 1 o6
M  Sialadenoma papilliferum - 55 o 0 0 0O O 1 O O 0 1 o068
Total 13-89 47.1 1 7 12 20 15 25 12 11 7 110 671

Mucoepidermoid carcinoma 14-91 42.4 o 1 3 3 5 2 0 1 1 16 98
Polymorphous adenocarcinoma 26-76 57.2 o 0 1 0 2 3 2 2 0 10 61

g Adenoid cystic carcinoma 29-63 49.2 o o 1 1 1 4 1 0 0 8 49
£ Acinic cell carcinoma 29-68 49.7 o o 1 1 1 1 2 O 1 7 43
2 Carcinoma ex-pleomorphic adenoma 25-78 50 o 0 2 0 O 1 1 1 0 5 30
% Clear cell hyalinizing carcinoma 21-69 50 o 0 1 o0 0 1 1 O O 3 18
S Epithelial-myoepithelial carcinoma 32-85 58.5 o 0o o 1 o0 O O 1 o0 2 12
= Adenocarcinoma NOS - 40 o 0 0 1 0O O O O o0 1 06
= Salivary duct carcinoma - 55 o 0 0 0 O 1 O O 0 1 o6
Myoepithelial carcinoma - 37 o 0o 0 1 0 O O O 0O 1 o6
Total 14-91 49.0 O 1 9 8 9 13 7 5 2 54 329

NS: not specified; ?Years;
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Table 3. Distribution of the 164 salivary gland tumors according to the location (major and minor salivary glands).

Major Minor salivary
salivary Total
glands
glands
£ S & g2 £ 3 %% § o & o 9
S L L
3 & . =

Pleomorphic adenoma 27 3 3% 9 8 1 0 0O 0 0 5 8 537

¢ Myoepithelioma 0 0 9 2 1 O 1 O 0 0O 0 13 7.9
2 Warthin's Tumor 2 0 6o 1 0 O 0 o 0 0 o0 3 1.8
2 Canalicular adenoma 0 0 0O 2 0 O 0 0O 0 0 O 2 1.2
S, Cystadenoma 0 0 0 0 1 0 0 O 1 0 O 2 1.2
'c  Basal cell adenoma 0 0 0O 0 0 O 0 0O 0 1 0 1 0.6
M  Sialadenoma papilliferum 0 0 1 0 0 O 0 0O 0 0 O 1 0.6
Total 29 3 45 14 10 1 1 0 1 1 5 110 671
Mucoepidermoid carcinoma 2 0 9 0 1 o0 0 2 1 0 1 16 9.8
Polymorphous adenocarcinoma 0 0 6 0 1 O 1 1 1 0 0 10 6.1

g Adenoid cystic carcinoma 0 2 1 0 1 1 0 1 1 1 0 8 4.9
£ Acinic cell carcinoma 3 0 0 1 0 O 0 1 0 0 2 7 4.3
2 Carcinoma ex-pleomorphic adenoma 3 0 1 0 1 o0 0 0O 0 0 O 5 3.0
% Clear cell hyalinizing carcinoma 0 0 1 1 0 o0 0 O 0 o0 1 3 1.8
S Epithelial-myoepithelial carcinoma 0 0 1 0 0 O 0 0O 1 0 O 2 1.2
= Adenocarcinoma NOS 0 0 1 0 0 O 0 0O 0 0 O 1 0.6
= Salivary duct carcinoma 0 0 1 0 0 O 0 0O 0 0 O 1 0.6
Myoepithelial carcinoma 0 0 1 0 0 O 0 0O 0 0 O 1 0.6
Total 8 2 22 2 4 1 1 5 4 1 4 54 329

NS: not specified; 10: intraosseous.
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Figure 1. Distribution of 164 salivary gland tumors according to the age group (decade of

life).
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Figure 3. A and B. Distribution of benign and malignant salivary gland tumors by sex; C, D,

and E. Distribution of benign and malignant salivary gland tumors by location (major vs.

minor salivary glands). NS, not specified.
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Abstract

Background: Carcinoma ex pleomorphic adenoma (CXPA) involving the minor salivary
glands is rare. Detection of the carcinomatous component in incisional biopsy samples is
difficult and can be a challenge, especially in incipient cases and small biopsy samples. This
study aimed to characterize and describe the clinicopathologic features of a series of intraoral
CXPA and reassess 561 cases of pleomorphic adenomas (PA) affecting the minor salivary

glands with emphasis on the detection of the carcinomatous component.

Methods: A retrospective descriptive cross-sectional study was carried out. Records of all
cases of CXPA and 561 pleomorphic adenomas (PAs) of the minor salivary glands were
retrieved from six Latin-American pathology services. Clinicopathologic data were collected
from medical records. Morphological and immunohistochemical (CK-7, CK-14, a-SMA,

calponin, p63, p53, and Ki67) analyses were performed.

Results: A total of 39 cases of CXPAs were collected. Twenty-two (56.4%) were from
women and 17 (43.6%) from men, ranging in age from 19 to 81 years (mean: 45.9 years).
Most tumors affected the palate (n = 24, 61.5%), followed by the buccal mucosa (n = 9,
23.1%). The most common morphologic subtype was myoepithelial carcinoma (n = 13,
33.3%) followed by adenocarcinoma not otherwise specified (n = 10, 25.6%). We also
reviewed 561 PAs of minor salivary glands; after microscopic reevaluation and
immunohistochemical studies, ten (1.7%) were reclassified as early CXPA, representing
25.6% of the CXPA cases reported herein. High cellular proliferative index (calculated by

Ki67 expression) and p53 expression were useful in the identification of the malignant areas.

Conclusions: Although CXPA may have similar clinical and pathologic features as PA,
tumours of minor salivary glands must be analyzed with caution. Assessing cellular
proliferative index and p53 expression is recommended to differentiate CXPA of PA,

particularly in identifying incipient cases.

Keywords: carcinoma ex-pleomorphic adenoma; pleomorphic adenoma; minor salivary

glands; histopathological subtypes.

1. INTRODUCTION
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Pleomorphic adenoma (PA) is the most common benign salivary gland (SG) tumour of
the oral cavity, representing approximately 80% of the SG tumours in this region.'? Despite
its benign nature, malignant transformation into a carcinoma ex pleomorphic adenoma
(CXPA), a rare and aggressive tumour, can occur and varies between 3.3 and 13% of all
cases.>® Most CXPAs occur in major salivary glands such as the parotid and submandibular
gland, and involvement of the minor salivary glands of the oral cavity is rare.> The
carcinogenic alterations are well-recognized as a multistep process that culminate in the
malignant transformation resulting from mutations in oncogenes and loss of expression of
tumour suppressor genes.®” Morphologically, the differential diagnosis is broad and includes
benign pleomorphic adenomas, metastatic mixed tumours, high-grade salivary

adenocarcinomas, and other salivary gland malignancies.*

In addition, sometimes PAs can represent a challenge for clinical management and
diagnosis, mainly because of a great diversity of morphologic features and growth patterns
and its tendency to recurrence.>® Although histologically, most CXPAs clearly show the
transition of benign PA into carcinoma,® this finding may not be evident, especially in small
incisional biopsies and incipient cases may be often misdiagnosed as APs. In these cases, the
immunohistochemistry analysis can help establish the correct diagnosis and identification of
the malignant component.® The use of several immunohistochemical markers has been
proposed as an auxiliary method to identify the malignant component in CXPAs, such as
HER2/neu, p53, androgen receptor, BCL-2, FASN, and Ki-67.913

Although the clinical and epidemiological profile of CXPA affecting the major salivary
glands is well established in the literature,®*42 the clinicopathologic features of CXPA of
minor salivary glands are not fully understood given their relative rarity and histological
variety. Thus, in the present study, we report the clinicopathological and
immunohistochemical features of 39 new cases of CXPA affecting the minor salivary glands
and describe the immunohistochemical characteristics of these rare tumours. In addition, we
reviewed 561 PAs in order to identify possible additional incipient cases of CXPA. To the
best of our knowledge, this study represents the first Latin-American series with the largest

sample of intraoral CXPAs to date.

2. MATERIAL AND METHODS
In the current study, all cases of CXPA and 561 PAs were retrieved from the archives of

six oral and maxillofacial pathology services in Brazil, Guatemala, and Mexico. All cases
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were subjected to a detailed histopathologic analysis for confirmation of morphologic
diagnosis. PAs with more than 5% of the total area of the tumour with morphologic atypia or
presenting evidence of extracapsular invasion were submitted to immunohistochemical

study.

Formalin-fixed, paraffin-embedded specimens were obtained, and 5-pum histologic
sections were stained with hematoxylin-eosin to confirm the histopathologic diagnosis.
Disagreements between pathologists were resolved through discussion and consensus
between them. Clinical and demographic data, treatment performed, recurrence, and follow-

up period were obtained from clinical records (when available).

All cases of CXPA were included and classified according to the extent of invasion
beyond the PA capsule as (1) intracapsular carcinoma (contained by the capsule); and (2)
frankly invasive CXPA (more than 10% of the tumours were malignant and there was an
evident invasion of the adjacent structures). The transformed phenotype was also evaluated
based on the diagnostic criteria described by the current edition of the World Health
Organization.* The malignant areas of CXPA were also classified according to the
proliferated cell type (luminal and/or myoepithelial). Finally, the presence or absence of
lymphatic, vascular, and perineural invasion, and the presence or absence of compromised

lymph nodes (when removed), were analyzed.

Immunohistochemical staining was performed in 3-um tissue sections in silanized
slides using standard protocols for the following antibodies: Cytokeratin 7 (clone OV-TL
12/30, dilution 1:300, Dako), Cytokeratin 14 (clone LL 002, dilution 1:200, Novocastra), a-
smooth muscle actin (a-SMA) (clone 1A4, dilution 1:400, Dako), Calponin (clone CALP,
dilution 1:600, Dako), p63 (clone 4A4, dilution 1:300, Dako), p53 (clone, dilution 1:300,
Dako) and Ki-67 (clone MIB1, dilution 1:100, Dako). The expression of p53 and the high
cellular proliferative index (evidenced by Ki-67 nuclear expression), were used as
complementary tools to define the malignant area. Internal positive controls and negative

controls were considered in all reactions.

The study was approved by the Ethical Committee of the School of Dentistry of
Piracicaba (No. 20726819.6.0000.5418).

3. RESULTS
In the present study, a total of 29 cases of CXPA of the minor salivary glands and 10
misdiagnosed as PAs were retrospectively analyzed. A total of 561 pleomorphic adenomas
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were reevaluated, of which ten were reclassified as CXPA based on morphological and
immunohistochemical findings, corresponding to about 1.7% of the total PAs analyzed.
Extracapsular invasion, increased mitotic activity, cellular pleomorphism, areas of necrosis
and hyalinization, a high cellular proliferative index, and diffuse expression of p53 were used
parameters to identify malignant transformation. The areas of reminiscent PA were also
represented by a densely hyalinizing stroma with entrapped ductal structures (Fig. 1A). The
Ki67-index was low or absent in these areas, mean 0-1% (Fig. 1B). In contrast, the Ki67-
index varied from 5% to 60% in the malignant component (Fig. 1D).

Table 1 summarizes the clinical and morphologic features of these 39 cases. The
patients comprised 22 females (56.4%) and 17 males (43.6%), with a mean age of 45.9+16.5
years (ranging from 19 to 81 years) and a 1.3:1 female-to-male ratio. Individuals in the fourth
and fifth decades of life were most affected (n = 9, 23.1%, and n = 8, 20.5%, respectively).
The palate was the most affected site (n = 24; 61.5%), followed by the buccal mucosa (n =
9; 23.1%). Other locations included lips (n = 4; 10.3%) and floor of the mouth (n = 2; 5.1%).
Symptom information was available for 12 cases. Of these, most patients were asymptomatic
(n = 8, 66.7%), but pain was mentioned in four cases (33.3%). Evolution time of lesions
varied from 4 to 24 months (mean: 9.1 £ 5.6 months). Most tumours occurred in primary PAs

(n =36; 92.3%), and only two cases (7.7%) developed in the recurrent PA.

Microscopically, most tumours appeared without a capsule with an invasion of
adjacent structures (salivary glands, adipose tissue, muscle). A combination of
hypercellularized areas with chondromyxoid stroma was observed, and it was possible to
detect in low power (Fig. 2). The benign areas' stroma was composed of myoepithelial cells
and double-layered ducts, commonly seen in PA. In Fig. 2, an epithelial-myoepithelial
carcinoma is illustrated, demonstrating the conventional double-layered structures, with the

luminal cells showing squamous differentiation.

The most common histologic subtype was myoepithelial carcinoma (n = 13, 33.3%)
(Fig. 3), followed by adenocarcinoma not otherwise specified (AdNOS) (n = 10, 25.6%), and
salivary duct carcinoma (n = 6, 15.4%). The first one was composed of spindle-shaped, clear,
and plasmacytoid cells associated with a variable amount of hyalinized tissue. Tumour cells
of the malignant component were positive for a-SMA, calponin, and P63. The cellular
proliferative index in benign areas was lower than 1%, whereas in the malignant component

varying from 15-50%. High-grade myoepithelial carcinomas were also detected in our
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sample (Fig. 4). Similarly, these tumours showed a myoepithelial morphology with an
increased number of mitosis, nuclear and cellular atypia, necrosis, and invasion of the vessels
and nerves. Salivary duct carcinoma (SDC) was the third most common subtype (n = 6;
15.4%), represented by tumour cells arranged in a ductal pattern of different sizes. Early
lesions showed small ducts with preservation of the myoepithelial cells (intraductal phase),

whereas invasive SDC had rounded cystic and solid tumour lobules of variable size.

Eighteen cases (46.2%) had extracapsular invasion, whereas 21 cases (53.84%) were
diagnosed in the intracapsular phase. Vascular and neural invasion were rare, being present
in 5 (12.8%) and 2 (5.1%) cases, respectively.

Treatment information was available for ten patients, and all cases were treated by
surgical resection. Of these, two cases underwent neck dissection, and one was diagnosed
with regional metastasis. Follow-up information was available in 25 patients, ranging from
2 to 49 months (mean 17.1 months). During the follow-up period, 18 patients (72.0%) were
alive without signs of recurrence, nodal and distant metastasis; three patients (12.0%) died
by the advanced tumour with distant metastasis (lung, brain, and another site without
specification), and four died of causes unrelated to the tumour (16.0%). Table 2 provides the
clinicopathological characteristics of each case individually.

4. DISCUSSION

CXPA is a malignant tumour originating from primary or recurrent benign PA
representing 1.7-3% of all SG tumours and about 8.5-9.3% of SG malignancies.>? The
incidence of CXPA is low; however, there has been observed an increased incidence of these
tumours, especially in the last decade.'® This finding may result from greater recognition of
CXPA as a specific diagnostic entity by pathologists specialized in SG tumours. For the
correct diagnosis, it is essential to identify co-existent or pre-existing PA.%"18 Although
histologically, most CXPAs clearly show the transition of benign PA into carcinoma® in small
incisional biopsies and incipient cases, this finding may not be evident, and these tumours
are often misdiagnosed as PAs. Indeed, some CXPAs cases are challenging to diagnose due
to their morphologic similarity with PA, and often the two elements (benign and malignant)

are intermixed.!?

In the present study, we reviewed a large sample of PAs of minor salivary glands
(mSG) histologically and encountered a relatively high percentage of tumours that comprise

early CXPA. Pathologists should be aware of detecting the early alterations that suggest a
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malignant transformation in PAs, including invasion to the adjacent tissues, presence of
cellular pleomorphism, hyalinization, necrosis, and frequent mitotic figures.®® Thus, it is
essential to highlight the importance of a thorough review of all PA histologic characteristics.
In doubtful cases, a small immunohistochemical panel, including p53 and Ki-67, should be
used to distinguish these tumours. These observations are in accordance with previous studies
that show that the Ki-67 immunoexpression and other markers, such as HER2/neu, p53,
androgen receptor, and BCL-2 are overexpressed in CXPAs compared with PAs, suggesting
these molecules may play a role in the malignant transformation of PA and may serve as
specific markers to distinguish CXPA from PA.>*? In addition, fatty acid synthase and Ki-
67 immunoexpression in combination have also been shown to be useful for identifying
malignant components in CXPAs.® Thus, PAs must be carefully analyzed for the presence
of atypical histopathological features, especially necrosis, and prominent hyalinization, since
studies have associated the presence of these findings with a greater risk of malignant
transformation.>®° In this study, an increase in mitotic activity, cellular pleomorphism,
prominent hyalinization, and areas of necrosis was observed, reinforcing that such atypical
characteristics are not expected in most PAs and should raise the suspicion of possible

carcinomatous transformation.

Several genetic alterations underlie the pathogenesis of CXPA, including mutations
in the p53 gene;® loss of copy number of the genes CD44, RASSF1, and TP73;%° fusions
involving the gene PLAG1 (CTNNB1-PLAG1);% and gain of HER2 and EGFR gene copy
numbers.?? The variety of genetic alterations support the heterogeneity of the CXPA and
suggest that the events occur as a multistep carcinogenic process and are closely related to
PA.

The great majority of CXPA occurs in major salivary glands (mainly in the parotid).
Some series have reported an index of approximately 20% in the minor salivary glands.? In
the present study, intraoral tumours occur mainly in the palate, followed by buccal mucosa
and lips. Interestingly, these areas are the most affected by PA.? Also, the clinical
presentation is very similar.%? Mariz et al. (2019) have attempted to determine clinical
parameters that distinguish between benign and malignant palatal salivary gland tumours.?*
The presence of pain and colour alteration were considered consistent predictors of
malignancy.?* Although pain has been reported in some of our cases (Table 2), we could not

analyze the symptoms and clinical features of most cases.
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Overall, microscopically, CXPAs are categorized as early lesions with no evident
invasion and frankly invasive tumours. The first ones make the diagnosis a potential
histological dilemma once the malignant areas may be scarce and focal.®?® These concepts
in the face of the mSGs are challenging once PA of this region may be partially encapsulated.
Regarding this point, we suggest that mSG tumours are usually more challenging to
determine the malignization based only on morphologic features, and immunohistochemical

studies must be performed to establish the diagnosis in doubtful cases.

In the present series, we identified that the main histologic subtypes of CXPA were
myoepithelial carcinomas followed by adenocarcinomas, not otherwise specified. Only a
minor group was suggestive of high-grade malignancy. Previous studies have demonstrated
similar findings in CXPA of major salivary gland tumours.6?® Curiously, there was an
amount of evidence that the myoepithelial carcinoma subtype increases the risk of recurrence
in CXPA in major salivary gland tumours.?” However, in the present study, in the mSG the

tumours tend to have an indolent course with no recurrence episodes.

The best treatment for these tumours has not been established yet.?® The majority of
the studies suggest a wide surgical excision, similar to the current cases, with or no adjuvant
therapies.5262 Thus, it is reasonable to control the disease with surgery; and complementary
radiotherapy can be useful in cases with compromised margins. Nevertheless, future studies

will clarify these aspects regarding the best therapeutic approaches for these tumours.

With respect to the clinical behaviour, in our series, we observed that most tumours
tend to be locally aggressive. However, a low mortality rate (n = 3, 12.0%) was observed in
our study, similar to previous reports.® However, follow-up data for approximately one-third
of cases was not available. Although we have reported a relatively large sample, it is difficult
to determine these tumours' behaviour. Considering the rarity of CXPA in the intraoral sites,
prospective studies are suggested to determine the clinical and molecular features that can

help identify predictive signs and develop targeted therapies.

In conclusion, we have reported 39 new cases of CXPA, rare tumours of the minor
salivary glands; they usually arise in the palate. Different histological variants were
encountered, being the myoepithelial subtype and adNOS the most common.
Immunohistochemical studies are essential to determine the malignant nature of the tumour
and classify the morphologic subtype (biphasic - composed of ductal and myoepithelial cells;

or monophasic). The cellular proliferative index and p53 expression are useful in the
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identification of the malignant areas. Although these tumours seem to present an indolent
clinical course, additional studies are needed to clarify their biological potential. The current
evidence indicates that these lesions should be completely removed by surgical excision once
they can be locally invasive and recur. Despite the rarity of these lesions, physicians and
dentists must know about the diversity of CXPA, thus contributing to the early diagnosis and

effective treatment of these tumours.
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Table 1. Clinicopathological features of patients with carcinoma ex pleomorphic adenoma

of minor salivary glands

Variables n (%)
Sex
Female 22 (56.4)
Male 17 (43.6)
F-M 1.3:1
Age (years)
0-9 0 (0.0)
10-19 1(2.6)
20-29 6 (15.4)
30-39 9(23.1)
40-49 8 (20.5)
50-59 5(12.8)
60-69 6 (15.4)
70-79 3(7.7)
80-89 1(2.6)
Mean + SD 459+ 16.5
Range 19-81
Anatomic location
Palate 24 (61.5)
Buccal mucosa 9(23.1)
Upper lip 3(7.7)
Lower lip 1(2.6)
Floor of the mouth 2(5.1)
Size (cm)
<2 6 (60.0)
2>4 3(30.0)
>4 1(10.0)
Mean + SD 2.07 £0.96
Range 01-04
Duration (months)
Mean 9.1+56
Range 4-24
No information 28
Symptoms
Asymptomatic 8 (66.7)
Pain 4 (33.3)
No information 27
Disease history
Primary 36 (94.7)
Recurrent PA 2 (5.3)
No information 1
Microscopic characteristics of CXPA
Capsular invasion
Intracapsular 21 (53.8)
Frankly invasive 18 (46.2)

Histological type/subtype
Luminal

60



Adenocarcinoma not otherwise specified

Salivary duct carcinoma

Clear cell carcinoma

Epidermoid carcinoma

Adenoid cystic carcinoma
Myoepithelial

Myoepithelial carcinoma

Epithelial-myoepithelial carcinoma
Other features

Vascular invasion

Neural invasion
Follow-up (months)

Mean £+ SD

Range

No information
Clinical status

Alive without disease

Died of other causes

Died of disease

No information

10 (25.6)
6 (15.4)
4 (10.3)
2 (5.1)
1(2.6)

13 (33.3)
3(7.7)

5 (12.8)
2 (5.1)

17.1+11.8
02-49
14

18 (72.0)

4 (16.0)

3(12.0)
14

61
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pleomorphic adenoma presenting a hyalinized stroma with entrapped ductal structures (H&E,
200x). (B) The Ki67-expression in these areas was less than 1% (IHC, 200x). (C) In the
malignant component, sheets, and nests of tumour cells with cytoplasmic and nuclear atypia
were arranged in a multilobular architecture with invasion in the adjacent areas. (H&E,
200x). (D) The cellular proliferative index assessed by Ki67 expression was higher than the

benign component (IHC, 200x).



63

Figure 2. Extracapsular epithelial-myoepithelial carcinoma ex pleomorphic adenoma. (A)

Note non-encapsulated lesion and tumour cells invading adjacent structures (H&E, 25x). (B)
The tumour presents a biphasic architecture composed of hypercellularized areas and areas
with a clear appearance that represents the benign component (H&E, 50x%). (C) Areas with
myxoid stroma, myoepithelial cells, and dispersed ductal structures characterizing the PA
benign component (H&E, 200x). (D) In the malignant component, the ducts are formed by
luminal epithelial cells with irregular shape and showing squamous differentiation; the
abluminal cells had a clear cytoplasm distributed in a multilobulated architecture separated
by hyaline septa (H&E, 200x%).
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Figure 3. Invasive myoepithelial carcinoma ex pleomorphic adenoma. (A) Variable
architecture, showing hypo/hypercellularized areas (H&E, 50x%). (B) Myoepithelial cells with
a plasmacytoid and fusiform aspect showing atypia and pleomorphism (H&E, 200x). Intense
and diffuse expression of a-SMA (C) and calponin (D) in the tumour cells. (E) High cellular
proliferative index (based on Ki67 immunoexpression). (F) Strong nuclear p53
immunopositivity cells of the malignant areas. (IHC, C-D 200x%, E-F 100x).
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Figure 4. High-grade carcinoma ex pleomorphic adenoma, myoepithelial subtype. (A) The

benign component demonstrated chondroid differentiation (H&E, 100x). (B) Myoepithelial
cells displayed in solid arrangement intercepted by fibrous septa with marked pleomorphism
and frequent mitosis (H&E, 200x). (C) Spindle-shaped myoepithelial cells in a myxoid
stroma. Note that the cells have marked pleomorphism and mitotic figures (H&E, 200x%). (D)
Strong nuclear p63 immunopositivity in the myoepithelial cells of the malignant component
(IHC, 200x).



Table 2. Clinicopathologic information of CXPA cases.

Case Age  Sex Localization Duration Size Symptoms Histological Type \_/asct{lar _Neur_al D_|sease Treatment Metastasis F.OHOW-UP Clinical status
(months) (cm) subtype invasion  invasion history time (mo)
1 51 F Palate NA NA NA Myoepithelial - e Apcent  Apsent  Primary NA No 49 DOC
carcinoma PA
2 2 F Upper lip NA NA NA Myoepithelial -\~ Apont  Apsent  Primary NA No 5 AWD
carcinoma PA
3 27 F Palate NA NA NA Myoepithelial -\~ Apent  Apsent  Primary NA No 2 AWD
carcinoma PA
4 31 F Palate NA NA NA Myoepithelial -\~ Apcent  Apsent  Primary NA No NA NA
carcinoma PA
Floor of the Myoepithelial Primary
5 58 F mouth NA NA NA carcinoma IC Absent Absent PA NA No 3 AWD
6 39 F Palate NA NA NA Myoepithelial -\~ Apont  Absent  RECUTente NA No 21 AWD
carcinoma PA
7 4 F  Buccal mucosa NA NA NA Salivaryduct o ppeant Apsent  Recurrente NA No NA NA
carcinoma PA
Salivary duct Primary
8 59 F Palate NA NA NA carcinoma EC Absent Absent PA NA No 20 AWD
9 37 F Palate NA NA NA Salivaryduct o Apcant  Apsent  nmary NA No 6 AWD
carcinoma PA
Clear cell Primar
10 19 F Buccal mucosa NA NA NA carcinoma, IC Absent Absent PA y NA No NA NA
NOS
Clear cell Primar
11 81 F Buccal mucosa NA NA NA carcinoma, EC Absent Absent PA y NA No 11 DOC
NOS
Epithelial- Primar
12 63 F Palate NA NA NA myoepithelial IC Absent Absent PA y NA No NA NA
carcinoma
Epithelial- Primar
13 46 F Palate NA NA NA myoepithelial EC Absent Absent PA y NA No NA NA
carcinoma
Primary
14 20 F Palate NA NA NA AdNOS IC Absent Absent PA NA No NA NA
15 39 F  Buccal mucosa NA NA NA AdNOS EC  Present  Absent P”F’,“A‘“y NA DM (brain) 19 DOD
6 27 F Upper lip NA NA NA AdNOS EC  Absent  Absent P”F’,“Aary NA No 6 AWD
17 41 F  Buccal mucosa NA NA NA AdNOS IC  Absent  Absent P”I;“Aary NA No 17 AWD
18 63 F Palate NA NA NA AdNOS IC Absent  Absent P”;“Aary NA No 13 AWD
19 44 M Palate NA NA NA Myoepithelial = £ procont  Apsent  Prmay NA No 13 AWD
carcinoma PA
Myoepithelial Primary
20 22 M Buccal mucosa NA NA NA carcinoma IC Absent Absent PA NA No NA NA
21 35 M Lower lip NA NA NA Salivaryduct o ppeent Absent  nmary NA No NA NA
carcinoma PA
2 49 M Palate NA NA NA Epidermoid —\~ Apcont Absent  Cnmary NA No NA NA
carcinoma PA
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F, female; M, male; ADNOS, adenocarcinoma not otherwise specified; FI, frankly invasive; IC, intracapsular; AWD, alive without disease; DOC, died of other causes; DOD, died of disease; P, present; A, absent; NA, not available.
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Abstract

Background: Sialolipoma is a rare histological variant of lipoma commonly
misdiagnosed and composed of a proliferation of mature adipocytes with secondary
entrapment of normal salivary gland tissue. The purpose of the present study is to report
the clinicopathologic and immunohistochemical features of 10 new cases of sialolipomas

in conjunction with a review of the literature.

Methods: A retrospective descriptive cross-sectional study was performed. A total of
54,190 biopsy records of oral and maxillofacial lesions from four oral and maxillofacial
pathology services in Brazil were analysed. All cases of lipomas were reviewed, and
clinical, demographic, and histopathological data were collected of all cases compatible
with sialolipomas. In addition, immunohistochemistry stains (AE1/AE3, CK7, 34BE12,
S-100, HHF35, a-SMA, and Ki-67) and a literature review based on a search of three
electronic databases (PubMed, Web of Science, and Scopus) were performed.

Results: Among all lipomas reviewed, there were 10 cases of sialolipomas. The series
comprised of 7 females (70.0%) and 3 males (30.0%), with a mean age of 46.1 £ 21.5
years (range: 11-71 years) and a 2.3:1 female-to-male ratio. The lower lip (n = 3, 30.0%),
and tongue (n = 2, 20.0%), were the most common locations, presenting clinically as a
nodule of slow growth and normal colour. Conservative surgical excision was the

treatment in all cases. No recurrence was observed.

Conclusion: Sialolipomas are a rare histological variant of lipoma, affecting the salivary
glands, mainly in the parotid gland and palate of female adults. Pathologists must
recognise sialolipomas to avoid misdiagnoses with other lipomatous tumours that can

affect salivary glands.
Keywords: sialolipoma; histopathology; salivary gland; diagnosis
INTRODUCTION

Sialolipoma is a distinct histological variant of lipoma first described by Nagao et
al. in 2001%, mentioned in the WHO classification of 2005, and included as a separate
entity only in the current WHO Classification of Head and Neck Tumours of 2017.2

Sialolipoma appears characteristically as a well-circumscribed mass with a fibrous
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capsule, composed of neoplastic mature fat tissue and non-neoplastic salivary gland

elements.!?

Although some reports have been published in the literature,>?8 sialolipoma
remains poorly characterised, and several salivary gland conditions or tumours with
lipomatous components might be confused with this lesion,! such as conventional
lipoma, lipoadenoma, lipomatosis, and pleomorphic adenoma with extensive
lipometaplasia. 219182223 |n addition, recently, some clinical and histopathological
differences have been proposed between sialolipomas affecting the major and minor
salivary glands, such as sex predilection, size, and histological changes such as marked

periductal fibrosis, observed mainly in cases involving the minor salivary glands.%3

Herein, we report the clinicopathological and immunohistochemical
characteristics of 10 new cases of sialolipomas affecting the minor salivary glands in a
multi-institutional study from Brazil, the largest series reported in the literature. In
addition, we also reviewed the literature to analyse if there are other demographical
differences between patients with sialolipomas affecting the minor and major salivary
glands in order to provide a basis for a better understanding of this unusual oral lesion.

MATERIALS AND METHODS
Multi-institutional retrospective-study

The study was conducted in accordance with the Declaration of Helsinki and was
approved by the Ethical Committee of the School of Dentistry of Piracicaba (No.
20726819.6.0000.5418).

A total of 54,190 histopathological records of oral and maxillofacial biopsies were
analysed in a retrospective study, and all cases of lipomas (n =402, 0.7%) were recovered.
The records were retrieved from the archives of four Brazilian oral and maxillofacial
pathology services (Table 1). Five-micrometer hematoxylin and eosin-stained sections
were obtained from each case, and all oral pathologists included in the study re-evaluated
the histological features of the lesions. Only well-circumscribed tumours composed of
mature adipocytes and containing islands of normal glandular tissue within the tumour,
compatible with the diagnostic criteria described by Nagal et al. (2001),! were included.

Disagreements between the examiners were solved upon discussion and reaching a
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consensus between them. Patients’ age, sex, symptoms, anatomical location, size,
treatment performed, recurrence, and follow-up period were obtained from clinical
records and evaluated. The proportion of adipose tissue of the tumour was measured by

estimating more than ten randomly selected fields (10 x 10 magnification).

For  immunohistochemical  characterisation  of  the  sialolipomas
immunohistochemistry reactions were performed in 3-um tissue sections in silanised
slides, using standard protocols for the following antibodies: pan-Cytokeratin (clone
AE1/AES, dilution 1:400), Cytokeratin 7 (clone AA 1, dilution 1:10000), Cytokeratin
34BE12 (monoclonal, dilution 1:50), epithelial membrane antigen (monoclonal, dilution
1:100), S-100 protein (polyclonal, dilution 1:10000), a-SMA (clone h-CD, dilution
1:400), muscle-actin-specific (clone HHF35, dilution 1:800), and Ki-67 (clone MIBL,
dilution 1:100). All antibodies were obtained from Dako (Glostrup, Denmark). Internal

positive controls and negative controls were considered in all reactions.
Literature review

An electronic search, using the keyword “sialolipoma”, without time restrictions
was carried out in February 2020, accessing the following electronic databases:
PubMed/MEDLINE, Scopus, and Web of Science. Inclusion criteria comprised case
reports, case series, or retrospective studies of patients with sialolipomas published in
Portuguese, English, or Spanish languages, with sufficient clinical data and
histopathological characteristics for a definitive diagnosis. After removing duplicates, the
selection of studies was carried out in two steps. Titles/abstracts that met the eligibility
criteria were included. If a title/abstract provided insufficient information for a decision
on inclusion or exclusion, the full text was obtained and evaluated. The following
information was extracted from each selected study (when available): year of publication,
the number of cases, patients’ sociodemographic data, clinical features, duration of the
lesion, treatment performed, and follow-up period. Information on histopathological and

immunohistochemical features was also extracted.
Analysis

Descriptive and quantitative data analyses were performed using the Statistical
Package for the Social Sciences for Windows 20.0 (SPSS, Inc., Chicago, IL, USA).
Continuous variables were expressed as mean, median, and standard deviation values.

Categorical variables were expressed as the absolute number of cases and percentage
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values. Chi-square test and Fisher's exact test were used to evaluate the association
between clinical and demographic characteristics, adopting a p-value of < 0.05 and 95%
confidence interval. The Student's t-test was used to compare the means between two
groups (minor vs. major salivary glands sialolipomas). The data from the present study
were added to the literature review so that an appropriate comparison could be made.

RESULTS
Clinicopathologic and immunohistochemistry features

In the present study, ten cases of sialolipomas were found among 402 cases of lipomas
in our series. The incidence of lipoma and sialolipoma was 0.7% and 0.02%, respectively,
from a total of 54,190 diagnostics. Table 1 summarises the clinical features of these 10
cases. The patients comprised seven women (70.0%) and three men (30.0%), with a mean
age of 46.1 £ 21.5 years (range 11 to 71 years) and 2.3:1 female-to-male ratio. The lower
lip was the most affected site (3 cases; 33.3%), followed by the tongue (2 cases, 22.2%).
Other locations included palate, buccal mucosa, the floor of the mouth, and retromolar

region. There was one case with an unspecified intraoral anatomical location.

Clinically, all cases presented as a submucosal, well-circumscribed nodule, soft
to firm in consistency. In seven cases (70.0%), the oral mucosa that covers the lesion
presented normal colour. In two cases, it was reddish, and in only one case, the nodule
showed a yellowish colour. Lesion size ranged from 0.5 to 4.0 cm, with a mean of 1.6
cm. All the patients were asymptomatic, and time of evolution at the time of diagnosis
varied from 6 months to 2 years (mean: 12.5 £ 8.1 months). The clinical diagnosis
included mainly reaction lesions such as fibrous hyperplasia, ranula, and benign tumours,
including lipoma and pleomorphic adenoma. No patients reported a previous history of
diabetes mellitus or chronic alcoholism. All tumours were excised through excisional
biopsy or by conservative surgical excision. Outcome information was available for 3
patients (30.0%) with clinical follow-up ranging from 8 to 22 months, and a mean of 14

months. At follow-up, no evidence of tumour recurrence was observed.

On gross examination, the lesions were described as well-circumscribed with smooth or
irregular surface, soft to firm in consistency, and uniform yellowish colour with bluish or

brownish areas and greasy cut surface (Figures 1A,B, and 2B).
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Microscopically, all tumours were well-circumscribed, partly encapsulated by thin
fibrous tissue (Figure 1C) and composed of mature neoplastic adipose tissue containing
islands of normal salivary gland tissue (Figure 2C,D). The epithelial islets consisted
uniformly of normal ductal and acinar units of the salivary gland parenchyma, without
atypia (Figure 2E,F). In addition, the glandular component was often distributed
throughout the tumour and, occasionally, tended to be located on the periphery of the
lesion but within the tumour. Adipocytes exhibited typical morphology, with no evidence
of atypical cells or mitotic figures (Figures 1D and 2C—F), and were organised in a diffuse
arrangement, sometimes slightly nodular (Figure 3B). The proportion of adipose tissue
varied from 60% to over 90%. Additionally, atrophy of the glandular component, duct
dilatation (Figure 1D,E), periductal fibrosis (Figure 1E), nerve bundles (Figure 3C), mild
to moderate lymphocyte infiltration (Figure 3D), and enlarged congested vessels were

also seen. The presence of oncocytic metaplasia or myxoid areas were not observed.

Immunohistochemically, the duct and acinar cells in all the tumours were positive for
pan-cytokeratin AE1/AE3 (Figure 4A), cytokeratin 7 (Figures 1F and 4B), and epithelial
membrane antigen (EMA). High molecular weight cytokeratin 34BE12 was expressed in
ductal cells (Figure 4C), but not in acinar cells. Positive cells for S-100 protein, specific
muscle actin (HHF-35), and smooth muscle actin (a-SMA), suggesting myoepithelial
cells, were observed surrounding the acini and intercalated ducts (Figure 4D). In addition,
acinar and adipose cells were positive for S-100 protein (Figure 4 E,F). The cell

proliferation index assessed by immunostaining for Ki67 was lower than 1% in all cases.
Literature review

A total of 48 publications reporting 75 cases of sialolipomas were selected through
electronic search. Of these, three misdiagnosed cases before 2001 and seven included in
surveys of lipomas were identified by a histopathological description and/or figures
reported. Table 2 provides an overview of the summary data of sialolipomas reported in
the literature and compares these data with the 10 new sialolipomas diagnosed in the
present study. Overall, from 75 sialolipomas, 39 (56.5%) cases occurred in females and
30 (43.5%) in males (female-to-male ratio: 1.3:1), and in six cases, the patient's gender
was missing. The mean age of the affected individuals was 47.3 + 23.7 years (range: 0—
84 years). Regarding the anatomical site, 58.7% of the sialolipomas occurred in the major
salivary glands (n = 44), while 41.3% affected the minor salivary glands (n = 31).
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In sialolipomas of the major salivary glands, the patient age ranged from 0
(newborn) to 77 years, with an average of 40.9 years, and occurred mainly in the fifth
decade of life (n =13, 29.5%). Twenty-three (52.3%) cases occurred in males and 21
(47.7%) in females (male-to-female ratio: 1.1:1). Regarding the anatomical location, the
vast majority involved the parotid gland (n = 36, 81.8%), followed by the submandibular
gland (n = 8, 18.2%). No tumour affected the sublingual gland. The size of the tumours
ranged from 0.8 to 9.0 cm (largest diameter), with an average of 4.4 cm (SD % 2.0), and
most sized more than 2.0 cm in diameter (38 cases, 88.4%). The time of evolution of the
lesions varied from a few weeks to 15 years, and five were congenital ones. Total or
superficial parotidectomy or surgical excision were the treatment of choice. The follow-
up period ranged from 1 to 120 months, with a mean of 27.0 months, and only one case

exhibited recurrence due to incomplete resection.

Regarding the cases of sialolipomas affecting the minor salivary gland, the patient
age ranged from 6 months to 84 years, with an average of 58.1 years, and occurred mainly
in patients in the seventh decade of life (n = 12, 46.2%). Eighteen (72.0%) cases occurred
in females and 7 (28.0%) in males (female-to-male ratio: 2.5:1). Regarding the anatomical
distribution, the palate (n =9, 29.0%) was the most commonly involved site, followed by
the buccal mucosa (n = 7, 22.6%), and floor of the mouth (n =5, 16.1%). Other anatomic
sites included tongue, retromolar region, and lips. The size of the tumours ranged from
0.5 to 5.0 cm (largest diameter), with an average of 1.8 cm (SD + 1.0). The time of
evolution of the lesions varied from 1 to 10 years. Conservative surgical excision was
carried out in all cases, and despite the lack of follow-up data in some cases, no recurrence
or malignant transformation was reported. The follow-up period ranged from 1 to 36

months, with a mean of 14.7 months.

All cases showed similar morphological features and were characterised as well-
circumscribed lesions, often exhibiting a thin fibrous tissue capsule and composed of
mature adipose tissue and entrapped normal salivary gland within the lipomatous
component. The proportion of adipose component varied from 40% to over 90%.
Additional pathological findings included atrophy of the salivary glandular components,
lymphoid infiltration, duct dilatation, periductal fibrosis, peripheral nerve involvement,
oncocytic changes, sebaceous and/or squamous metaplasia, myxoid change in adipose
tissue, mild to moderate mononuclear inflammatory infiltrate, and enlarged congested

vessels.
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When sex and site of the lesions (major vs. minor salivary glands) were evaluated,
we observed a significant association (p = 0.0409; Fisher's exact test) between being
female and having lesions on the minor salivary glands. The major salivary gland
sialolipomas had larger size averages compared to lesions affecting the minor salivary
glands (p = 0.0074, Student's t-test). In addition, the average age of patients with
sialolipomas involving major salivary was statistically lower (40.9 + 24.4) when
compared to that of patients with sialolipomas of minor salivary glands (54.8 + 19.7) (p
<0.0001; Student's t-test).

DISCUSSION

The term sialolipoma was first introduced in 2001 by Nagao et al., to describe
tumours characterised by well-delimitated proliferation of mature adipose tissue with
secondary involvement of the salivary gland parenchyma.! Since then, 75 well-
documented cases of sialolipomas reported in the literature and 10 new cases in the
current series are described involving major and minor salivary glands,*-2 highlighting
the rarity of this lesion. To the best of our knowledge, this study is the first multi-
institutional retrospective study with the largest sample of sialolipomas. Thus, the results
of our study summarised the findings of 85 sialolipomas, being 41 (48.3%) of minor and

44 (51.7%) of major salivary glands.

Our results, in conjunction with previous reports, show that sialolipomas occur at
any age, ranging from newborns to the elderly (mean age 47.1 years). Although previous
studies have reported male predominance,’'?2?3 the review of published cases, including
the current series, revealed a female preponderance (58.2%), with a female-to-male ratio
of 1.3:1. Also, differences were observed in the age distribution between sialolipomas of
the minor and major salivary glands (Table 2). Sialolipomas involving major salivary
glands affected mainly adults, with an average age of approximately 40 years, with no
predilection for gender (1:1). In contrast, sialolipomas of minor salivary glands usually
affected older patients, with peak prevalence in the seventh decade of life (46.2%), a mean

age of 58.1 years, and showed a clear female predilection (2.5:1).

Regarding the anatomical site, the palate was the most affected minor salivary
glands, with a frequency of 11.9% (n = 10), followed by the buccal mucosa (n = 8, 9.5%).
On the other hand, the lips (33.3%) and tongue (22.2%) were the main sites in the present

study. However, any location of the oral cavity that contains salivary glands may be
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affected. Occurrence in the retromolar region and lips (Figures 1 and 2), as observed in
our series, are excessively rare, with only a few well-documented cases published in the

literature (Table 2).1823

Clinically, sialolipomas presented as a well-circumscribed asymptomatic swelling
of slow growth, 1823 measuring about 0.6 to 9.0 cm (mean 3.3 cm). Minor salivary gland
sialolipomas tended to be smaller, with mean greatest dimension 1.8 cm (p <0.05;
Student's t-test), compared with major salivary gland sialolipomas (mean size 4.4 cm),
despite having a longer evolution time (most were present for more than one year). The
time of evolution of the lesion was quite variable, ranging from months to 11 years!310.18

and some reports of congenital sialolipomas have been reported.®10.2024

The clinical differential diagnosis is influenced mainly by the location of the
lesion.™® Most intraoral tumours are clinically diagnosed as reactive lesions and benign
tumours, such as fibrous hyperplasia, ranula, lipoma, pleomorphic adenoma,®’%18
similar to the present series. In the major salivary glands, clinical features often suggest
salivary gland neoplasms or lipomas®® and imaging exams may be helpful during the
clinical investigation to guide the diagnosis and treatment.’>?2 The ultrasonography
(USG) typically shows heterogeneous hypoechoic lesions, with echogenicity similar to
that of fat tissue.’® Furthermore, magnetic resonance imaging (MRI) is more
advantageous because they provide accurate information about the location and size of
the tumour, facilitating surgical planning.t® However, imaging exams do not distinguish
between conventional lipomas and sialolipomas, and the definitive diagnosis can only be

confirmed by histopathological analysis.??

Histologically, sialolipomas are well-circumscribed lesions, often exhibiting a
very thin fibrous capsule, and characterised by the presence of mature neoplastic adipose
tissue and islands of salivary gland tissue entrapped within the lipomatous
component.>3918.23 Differences in the proportion of glandular and adipose components
have been observed according to the type of salivary gland affected (major versus
minor).1?% In the major salivary glands, adipose tissue corresponds to 50% to over 90%
of the tumour component.}?! In contrast, those located in the minor salivary glands,
adipose tissue is responsible for about 40% to 80% of the lesion content.'23 In general,
these findings are similar to those observed in the present study.

On the other hand, the glandular component consists of epithelial islands of

variable size, sparsely distributed throughout the tumour, showing salivary glandular
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parenchyma with normal morphological appearance.*82123 QOccasionally, these
epithelial islands are found on the periphery of the tumour. Others histologic features
include atrophy of the glandular component, duct dilation, periductal fibrosis, mild to
moderate lymphocyte infiltration, myxoid change in adipose tissue, enlarged congested
vessels, and squamous and/or oncocytic metaplasia in ductal cells.318:21.23

The pathogenesis of sialolipoma remains uncertain,* although some theories have
been proposed.tt3!" The first theory proposes that the development of this lesion is
associated with dysfunctions of the salivary glands.!’” These dysfunctions could lead to a
change in the morphological architecture of the salivary glands, characterised
microscopically by the replacement of normal tissue of the salivary gland by mature
adipose tissue mixed with atrophic salivary glandular elements and chronic alterations of
ductal epithelial cells, such as oncocytic/squamous metaplasia, periductal fibrosis, and
lymphocytic inflammatory infiltrate.}” Other characteristics that support this theory
include the long duration of the disease and the absence of recurrence.!’ In the present
series, periductal fibrosis with mild to moderate mononuclear inflammatory infiltrate and
focal lymphoid aggregates, as well as acinar atrophy was observed. Therefore, at least in
part, dysfunctions of the salivary glands may be the possible pathogenic mechanism.

Another theory proposes that sialolipomas represent a type of adenoma with a
mature adipose component;® however, unlike adenomas, sialolipomas have indolent
clinical behaviour, absence of recurrence, lack of cell atypia, and low cell proliferation
rate (Ki-67),%1" as shown in the present study. Another unlikely proposition’ considers a
hamartomatous nature.®%1320 Hamartomas are defined as a tumour-like nodule that
consists of normal tissue arranged in a disorganised manner, different from what is often
observed in sialolipomas.!” However, rare cases showing a disorganised proliferation of

vascular and nervous structures in the tumour stroma have been described.!3

Finally, the possibility of sialolipomas representing a histological variant of the
conventional lipoma with elements of the salivary gland trapped in the stroma has been
suggested and widely accepted.® Both tumours develop mainly in females between the 4%
and 6™ decades of life, present clinically as asymptomatic soft tissue swelling or nodule,
and recurrence is infrequent;* besides, the immunohistochemistry results revealed that
both the duct and acinar cells in the sialolipomas was positive for pan-cytokeratin
AE1/AE3, CK7, and EMA. High molecular weight cytokeratin 34BE12 was expressed in
ductal cells, but not in acinar cells. Positive cells for HHF-35, a-SMA, and S-100 protein
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were observed surrounding the acini and intercalated ducts, suggesting myoepithelial
cells. The cell proliferation index assessed by immunostaining for Ki67 was lower than
1% in all cases, indicating low cell-proliferative activity in the glandular and adipose
component of the tumour. In addition, adipose cells were positive for S-100 protein.
These features of the present study were in line with previous studies'® and revealed that
the glandular component within the tumours expressed normal cell phenotypes,
preserving the typical structural organisation of the salivary glandular epithelium. Thus,
the salivary gland tissue is most likely not to be part of the neoplastic process® and had
become entrapped during the adipocytic proliferation. However, this neoplastic nature
cannot be ruled out, and molecular investigations may help to elucidate the nature of this

tissue. 18

Several conditions of the salivary gland or tumours with lipomatous components
can be confused with sialolipomas due to the great overlap of morphological findings,
such as conventional lipoma, lipoadenoma, pleomorphic adenoma with extensive
lipometaplasia, and various functional, metabolic or atrophic changes (lipomatosis).>®
Therefore, careful analysis of the general architecture and cellular constituents of these
lesions is essential to avoid misdiagnosis. Lipomatosis occurs due to the deposition of
non-neoplastic adipose tissue throughout the parenchyma of the salivary gland, resulting
in a diffuse increase of the affected gland.!'® Although the pathophysiology of this
condition remains uncertain, lipomatosis has often been associated with several
conditions such as diabetes mellitus, liver cirrhosis, chronic alcoholism, hormonal
disorders, and malnutrition.>"8111218.19 | this study, patients did not report any of these
conditions. Also, the presence of a fibrous capsule, as observed in most cases, helps to
distinguish sialolipomas from lipomatosis.>37811.1218.19 |t js worthwhile to emphasise that
with advancing age, acinar atrophy accompanied by increased adipose tissue may occur.*
However, in our cases, the proportion of adipose tissue in the tumour was higher than that
of non-tumour salivary gland tissue, regardless of age. Lipoadenoma is characterised by
a mixture of ducts containing eosinophilic proteinaceous material and adipose tissue but,
in contrast to sialolipomas, are deprived of typical acinar structures.>® Such findings were
not observed in our cases. In addition, immunohistochemical studies have shown the
presence of myoepithelial and acinar cells in our cases. Pleomorphic adenomas, on the
other hand, are composed of ducts and sheets or strands of dark-staining epithelial cells

intermingled with the fibrous and myxoid element..18:28
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Regarding the treatment of sialolipomas, most of the lesions located in the parotid
gland have been treated by total or superficial parotidectomy.!>2 Conservative surgical
excision has been used in sialolipomas of the minor salivary glands,!32 similar to the
present study. Despite the lack of follow-up data in some cases, only one recurrence has

been reported so far.?®

In summary, despite its rarity, sialolipomas should be considered in the
differential diagnosis of soft tissue lesions located in the oral cavity and major salivary
glands, principally in the parotid. Pathologists and clinicians must recognise sialolipomas
in order to avoid misdiagnosis with common lipomatous tumours affecting the salivary

glands and provide adequate management through conservative surgical excision.
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Table 1 Source and clinicopathological data of the 10 new cases of sialolipoma of minor salivary glands.

83

Age ) Size Duration Clinical Fatty
Center Case  Sex Location Color Treatment Follow-Up )
(years) (cm) (months)  appearence tissue (%)
FOP/UNICAMP? 1 F 48 Lower lip 1.0 8 Nodule Normochromic  Excision NI 60
2 F 51 Retromolar region NI NI Nodule Normochromic  Excision NI 70
FO/UFRJP ] ] o
3 F 68 Lower lip 1.0 12 Nodule Normochromic ~ Excision NI >90
4 F 31 Hard palate 0.5 NI Nodule Reddish Excision NI 60
5 F 74 Buccal mucosa 1.0 NI Nodule Normochromic  Excision NI 80
UNIFOR® 6 M 71 NI NI NI Nodule Normochromic  Excision NI 60
7 M 11 Floor of the mouth 4.0 NI Nodule Normochromic  Excision NED at 1 year 10 months 60
8 F 20 Tongue (dorsum) 3.0 NI Nodule Reddish Excision NI 60
UNIT¢ 9 M 51 Tongue (lateral margin) 1.5 24 Nodule Yellow Excision NED at 1 year 80
F 36 Lower lip 1.0 6 Nodule Normochromic  Excision NED at 8 months 60

Legend: NI, not informed; M, male; F, female; NED, no evidence of disease. 2School of Dentistry of Piracicaba, University of Campinas (South-East region); ®°Department of

Oral Diagnosis and Pathology, School of Dentistry, Federal University of Rio de Janeiro (South-East region); ¢ School of Dentistry, University of Fortaleza (North-East region);

dSchool of Dentistry, Tiradentes University (North-East region).
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Table 2. Clinical and demographic features of 85 cases of sialolipomas reviewed (including the 75 cases

reported in the literature and the 10 reported in the present series)

Literature review

_ _ Present series Total
Major SG Minor SG
(n=10) (n=85)
(n=44) (n=31)
Variables n, % n, % n, % n, % p value
Age (years)
0-9 8(18.2) 1(3.8) 0 (0.0) 9(11.3)
10-19 3(6.8) 0 (0.0) 1(10.0) 4 (5.0)
20-29 1(2.3) 1(3.8) 1(10.0) 3(3.8)
30-39 3(6.8) 3(11.5) 2 (20.0) 8 (10.0)
40-49 13 (29.5) 1(3.8) 1(10.0) 15 (18.8)
50-59 4(9.1) 2(7.7) 2 (20.0) 8 (10.0)
60-69 7 (15.9) 12 (46.2) 1(10.0) 20 (25.0)
>70 5(11.4) 6(23.1) 2 (20.0) 13 (16.3)
NS 0 5 0 5
Mean 40.9 (£24.4) 58.1 (¥18.3) 46.1 (£21.5) 47.1(£23.3) 0.0074%
Sex
Female 21 (47.7) 18 (72.0) 7 (70.0) 46 (58.2)
Male 23 (52.3) 7 (28.0) 3(30.0) 33 (41.8) 0.0409*
NS 0 6 0 6
Location
Parotid 36 (81.8) 36 (42.9)
Submandibular 8 (18.2) 8 (9.5)
Palate 9 (29.0) 1(11.1) 10 (11.9)
Buccal mucosa 7 (22.6) 1(11.1) 8 (9.5)
Floor of the mouth 5(16.1) 1(11.1) 6(7.1)
Tongue 4(12.9) 2(22.2) 6 (7.1)
Lip 2 (6.5) 3(33.3) 5 (6.0)
Retromolar area 3(9.7) 1(11.1) 4 (4.8)
Alveolar ridge 1(3.2) 0 (0.0) 1(1.2)
NS 0 1 1
Duration of
complaints
<6 months 16 (50.0) 1(9.1) 1(25.0) 18 (38.3)
7-12 months 4 (12.5) 2 (18.2) 2 (50.0) 8 (17.0)
13-24 months 1(3.1) 0 (0.0 1(25.0) 2 (4.3)
25-60 months 6 (18.8) 4 (36.4) 0 (0.0) 10 (21.3)
>60 months 5 (15.6) 4 (36.4) 0 (0.0) 9(19.1)
NS 14 20 6 40



Clinical appearence

Painless nodule

Painful nodule

Swelling/nodule®
Tumor size (cm)

Upto2.0cm

>2.0

NS

Mean

Treatment

Superficial

parotidectomy

Total parotidectomy

Surgical excision

NS

12 (27.3)
1(2.3)
31 (70.4)

5 (11.6)
38 (88.4)
1
4.4 (+2.0)

24 (63.2)

5(13.2)
9 (23.6)
6

10 (32.3)
1(3.2)
20 (64.5)

17 (77.3)
5 (22.7)
9
1.8 (+1.0)

23 (100.0)
8

10 (100.0)
0(0.0)
0

6 (75.0)
2 (25.0)
2
1.6 (+1.2)

10 (100.0)

32 (37.6)
2(2.4)
51 (60.0)

30 (40.0)
45 (60.0)
12
3.3 (£2.1)

24 (33.8)

5 (7.0)
42 (59.2)
14

85

<0.00017

Legend: SG, salivary glands; NS, not specified; n number of cases; (%) relative frequency; (z) standard
deviation; p statistical significance (p<0.05, and 95% confidence interval); NS not specified; *Student's t-

test; *Fisher's exact test. $Information on absence or presence of pain not provided. The general average age

of patients with sialolipomas in minor salivary glands was 54.8+£19.7 (present series and literature review).
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Figure 1. Macroscopic and microscopic aspect of sialolipoma of minor salivary glands
(case 3). A and B) The gross specimen showed a well-circumscribed, soft, and yellowish
nodule with a well-demarcated light-pink coloured, nodular component (arrowheads)
surrounded by fat tissue and ill-defined brown lesions (arrows) scattered peripherally in
the tumour. Histological examination identified these structures as salivary glandular
tissue. C) The tumour was encapsulated by a thin fibrous capsule (arrow), and most of
the lesion consisted of mature adipocytes. D and E) Detail of markedly dilated ducts with
basophilic amorphous material compatible with mucin surrounded by significant fibrosis
(hematoxylin and eosin stain, original magnification C x40, D x100, E x400, F x200). F)
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Ductal cells showing positive immunohistochemical staining for cytokeratin 7 (IHQ,

original magnification x200).

QL T

Figure 2. The clinical and microscopic aspect of sialolipoma of minor salivary glands
(case 2). A) Clinical aspect of the lesion showing a small nodule in the retromolar region
covered by normal coloured mucosa. B) Macroscopic aspect of surgical specimen
displaying typical yellowish colour due to fat predominance. C) The tumour consists of
salivary gland tissue and adipose elements. Note that the lesion has apparently abundant
adipose elements compared with the salivary gland tissue (hematoxylin and eosin stain,
original magnification x40). D—F) Detail of mature adipocytes and seromucous acinus of
normal aspect (hematoxylin-eosin stain, original magnification D x100, E x200, F x400).
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Figure 3. The clinical and microscopic aspect of sialolipoma of minor salivary glands
(case 7). A) Intraoral view showing swelling in the floor of the mouth covered by normal-
coloured mucosa. B and C) Photomicrograph of well-circumscribed, lobulated lesion
composed primarily of mature adipose tissue with some salivary gland elements
(hematoxylin-eosin stain, original magnification B x40, C x100). D) Mature adipose
tissue encircling salivary acini and nerve bundle (black arrow) E) Gland parenchyma
surrounded by a mild mononuclear inflammatory cell infiltrate and acinar atrophy
(hematoxylin-eosin stain, original magnification x200). F) Detail of neoplastic
adipocytes and seromucous acinus of normal aspect (hematoxylin-eosin stain, original

magnification x200).
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Figure 4. Immunohistochemical features of sialolipoma of minor salivary glands (case 7). Ductal and acinar cells positive for pan-cytokeratin
AE1/AE3 A) and cytokeratin 7, B) (LSAB, original magnification A x40, B x100). C) Ductal cells showing cytoplasmic staining for high molecular
weight cytokeratin 34BE12. Note negativity in acinar cells (LSAB, original magnification A x40, B x100). D) Myoepithelial cells were positive
for smooth muscle actin (a-SMA) surrounding the acini and intercalated ducts. E and F) Acinar and adipose cells positive for S-100 protein (LSAB,

original magnification A x40, B x100).
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3 DISCUSSAO

Como os aspectos mais relevantes de cada artigo ja foram previamente abordados,
nessa secao serdo discutidos apenas os resultados principais de cada capitulo, além de

uma breve discussao e as principais conclusdes desses estudos.

Nos capitulos 1 e 2 determinamos o perfil clinicopatolégico dos pacientes com
neoplasias de glandulas salivares em 4 centros de referéncia no nordeste brasileiro
(Aracaju, Sergipe) e no México (Cunha et al., 2020a; Cunha et al., 2020b). Embora os
resultados tenham sido semelhantes aqueles previamente reportados na literatura (da
Silva et al., 2018; Gao et al., 2017; Vasconcelos et al., 2016; Bittar et al., 2015; Wang et
al., 2015; Wang et al., 2012; Fonseca et al., 2012; Mejia-Velazquez et al., 2012;
Reinheimer et al., 2012; Li et al., 2008; Ito et al., 2005; Vargas et al., 2002),algumas
diferengas foram observadas entre 0s paises, particularmente com relacdo a localizacéo
anatdbmica mais acometida pelas lesbes. No México, 68,9% dos tumores ocorreram nas
glandulas salivares menores (n = 113), enquanto apenas 25,6% acometeram as glandulas
salivares maiores (n = 42). O palato foi o local mais acometido (h = 67, 40,9%), seguido
da glandula parétida (n = 37, 22,6%) (Cunha et al., 2020b). Em contraste com 0s
resultados Brasileiros em que as glandulas salivares maiores foram mais acometidas do
que as glandulas menores (69,5% x 30,5%) (Cunha et al., 2020a). Esta diferenca pode ser
explicada pelo fato de que os resultados do México sdo provenientes de um servico de
patologia oral, ao contrario dos resultados brasileiros que incluem tumores diagnosticados
em dois centros de patologia médica, com um volume de bidpsias maiores. Além disso,
a maioria dos espécimes cirurgicos enviados para servi¢cos de patologia oral séo
provenientes de bidpsias incisionais ou espécimes cirdrgicos relativamente pequenos
tratados por cirurgides bucomaxilofaciais, enquanto lesdes mais extensas acometendo
glandulas salivares maiores tendem a ser tratadas em hospitais ou centros que também
realizam o diagndstico histopatolégico. Em relacdo as neoplasias malignas, o carcinoma
mucoepidermdide foi o tumor maligno mais frequente em ambos os centros (Cunha et al.,
2020a; Cunha et al., 2020b). De fato, diversos estudos apontam o carcinoma
mucoepidermdide como a neoplasia maligna mais comum (da Silva et al., 2018; Gao et
al., 2017; Bittar et al., 2015; Wang et al., 2015; Wang et al., 2012; Fonseca et al., 2012;
Ito et al., 2005; Vargas et al., 2002). A segunda neoplasia maligna mais comum variou
entre os centros. No Brasil o Adenocarcinoma SOE foi o0 segundo subtipo mais comum

(Cunha et al., 2020a), e no Mexico foi o adenocarcinoma polimorfo (n = 10, 18,5%)
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(Cunha et al., 2020b). Contudo, em ambos os centros o adenocarcinoma polimorfo
apresentou uma forte predilecéo pelo pelas glandulas salivares menores, principalmente
na regido do palato. Assim, essa aparente diferenca também pode ser explicada, em partes,
as diferencas no tipo de centro onde os estudos foram conduzidos (patologia oral x

médica).

O terceiro capitulo trata de um estudo clinicopatologico e imunohistoquimico latino-
americano de CEXAPs envolvendo glandulas salivares menores. Além da raridade em
sitios intraorais, a deteccdo do componente carcinomatoso em amostras de biopsia
incisional pode ser desafiadora no exame morfoldgico, especialmente em casos
incipientes e amostras de bidpsias incisionais pequenas. Por essa razdo, nos
caracterizamos e descrevemos as caracteristicas clinico-patologicas de uma série de 39
CEXAP intraorais e reavaliamos 561 casos de APs de glandulas salivares menores com
énfase na deteccdo de alteracbes morfolégicas que sugerissem uma possivel
transformacdo malina em CEXAP. A maioria dos tumores ocorreu em mulheres (56,4%),
com média de idade de 45,9 £ 16,5 anos (variando de 19 a 81 anos) e em palato (n = 24,
61,5%). O subtipo morfolégico mais comum foi o carcinoma mioepitelial (n = 13,
33,3%), seguido pelo adenocarcinoma sem outra especificagdo (n = 6, 15,4%).
Curiosamente, ap0s a reavaliacdo microscopica e estudos imunohistoquimicos de 561 AP
de glandulas salivares menores, dez (1,7%) foram reclassificados como CEXPAs em
estagios iniciais, representando 25,6% dos casos de CEXPAs relatados no estudo. Alto
indice proliferativo celular (calculado pela expressao nuclear de Ki67) e expressdo de p53
foram Uteis na identificacdo das areas malignas, 0 que sugere que esses marcadores
podem ser utilizados para identificar possiveis areas de transformacéo carcinomatosa em
APs e, assim, auxiliar na diferenciar no diagndstico em fases iniciais do CEXAP. Esse
fato reforca a importancia do patologista oral, com treinamento diagndstico em tumores
de GS na deteccdo precoce de tumores malignos, que terdo uma abordagem diferente.

No capitulo 4, nds apresentamos as caracteristicas clinico-patolégicas e
imunohistoquimicas de 10 novos casos de sialolipomas em conjunto com uma revisao da
literatura. O sialolipoma € uma variante histologica rara do lipoma composta por uma
proliferacdo de adipdcitos maduros associada com de tecido normal da glandula salivar.
Essas lesdes sdo mais comuns em glandula parétida e glandulas salivares menores do

palato de mulheres adultas, sendo comumente subdiagnosticadas. Os patologistas devem
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reconhecer os sialolipomas para evitar confusdo com outros tumores lipomatosos que

podem afetar as glandulas salivares.
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4 CONCLUSAO

O perfil epidemiol6gico e as caracteristicas clinicas das neoplasias de
glandulas salivares foram semelhantes aos descritos em outros paises e outras
regides do Brasil e as diferencas encontradas refletem as particularidades de
cada servico onde os estudos foram desenvolvidos (centros de patologia bucal
X centros de patologia médica).

Os carcinomas ex-adenoma pleomorficos sdo tumores malignos raros em
sitios intraorais, geralmente acometendo o palato de mulheres adultas.
Diferentes variantes histoldgicas foram encontradas, sendo o subtipo
mioepitelial e adenocarcinoma SOE os mais comuns.

O indice proliferativo celular evidenciado por meio da imunoexpressdo
nuclear do Ki-67 e a expressdo de p53 sdo Uteis na identificacdo de areas
malignas em casos com suspeita de malignidade, no entanto a anélise
morfologica cuidadosa ainda € um fator essencial para diagnostico de
CEXPA.

Embora os carcinomas ex-adenoma pleomorficos das glandulas salivares
menores parecam apresentar curso clinico indolente, estudos adicionais s&o
necessarios para esclarecer seu potencial biolégico. As evidéncias atuais
indicam que essas lesdes devem ser completamente removidas por excisao
cirdrgica, uma vez que podem ser localmente invasivas e recorrentes.

O sialolipoma é uma variante histolégica rara do lipoma comumente
diagnosticados incorretamente, sendo mais comuns em glandula parétida e
glandulas salivares menores do palato de mulheres adultas. O reconhecimento
dessa variante, por parte dos patologistas, € essencial para evitar confusdo com

outros tumores lipomatosos que podem acometer as glandulas salivares.
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Abstract

Background: Salolisoma i 5 rane histological variant of ipoma commonly misdiag-
riced amd composed of a prolferation of mature adipocyies with secondary entrap-
meznt of normal salivary gland Gomes. The purposs of the presant shudy is to neport
the dinicopathokogic and immurohistochemical feartures of 10 new cazes of Salclipo-
mas in conjuncticn with a review of the ferabore.

Methiods: A retrospactive descriptive oross-sactional study was performed. A total
of 54,190 biopsy reconds of orsl snd maxillofscizl lsions from four oral and masdllo-
facial pathcdogy tervices in Bracl were analvsed. Al cases of lipomas were reviewed,
and chnical, demographic and Ristopathological data were collected of zll cazes com-
patible with Saldlipomas. In addition, immunohistochemistry stains (AEL/AED, CHT
24pELT 5100, HHF2S, a-"M& and K3-671 and & [Rerabore review based on & seardh
of thres slactronic databases (PubMed, Web of Srience and Soopus) wers parformed.
Results Among all ipomas reviewed, there were 10 ses of sizlobpomaz. The
saries comprised of 7 females (P00%) and 2 males (20005, with & mean age of
461 5 215 years [ranges 11-T1 wears) andl 2 2.3 female-to-male ratio. The lower ip
= 2, 30.0%] and tongue in = 2, 20.0%) veere the most common locations, present-
ing chnically as 3 module of clow growth amd nommal colour. Conserstive surgical
axcision was the treatment in all cases. Mo recurmence was oboarved.

Conchsion Sialolpomas are 2 rare histological wariant of poma, sffecting the sali-
wary glands, mainly in the parotid gland and palate of female sdults. Pathologists
mist recogrize salolipomas to avoid misdiagreses with other ipomatous tumours
that can affect mlvary gamds.
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