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Resumen 
Introducción: Algunos estudios realizados sobre el Sistema Trainer ™, como son los realizados por Serdar et. al en 2004, y 
Satygo et. al en 2014, reportaron un incremento de actividad muscular con respecto a pacientes no tratados. En  los 
estudios realizados en 2008 por  Ramírez-Yañez et. al, y en 2012 por Uysal et. al se analizaron parámetros cefalométricos y 
en ambos casos se encontró un cambio significativo con respecto al grupo control. Sin embargo, no existen estudios ni 
reportes de casos en población mexicana. Presentación del caso: Se presentan 2 casos, uno en dentición mixta, tratado 
por 12 meses, una paciente de 8 años de edad, que no puede acudir con frecuencia a consulta para ajustes y seguimiento,  
por vivir en una región inaccesible geográficamente; en la cual se observó mejoría en los parámetros cefalométricos 
tomados en cuenta para valorar Clase II  y otro de 8 meses de duración, en una paciente adulta con disfunción de 
articulación temporomaxilar, con una profesión que implica hablar continuamente,  que requiere un aparato que sea 
compatible con el uso de aparatología fija, en la cual se muestran los cambios favorables radiográficamente en ATM y la 
desaparición/disminución de los síntomas. Conclusiones: Es útil contar con aparatología fabricada en material flexible que 
no requiera muchos ajustes pero cuyo éxito está condicionado a un diagnóstico cuidadosamente realizado. Significancia 
clínica: El interés principal es presentar alternativas de tratamiento válidas para población mexicana, alternativas o 
complementarias a opciones clásicas en casos especiales. 
 
Palabras clave: ortodoncia, dentición mixta, dentición permanente, Sistema Trainer™. 
 

Ortopedic Treatment with Trainer™System in mexican population, in mixed and permanent dentition : two  cases 
report. 
Abstract 
Introduction: Some papers about Trainer™ System, showed  increased of muscular activity respect to  untreated patients, 
(Serdar et. al. 2004, Satygo et. al. 2014). In 2008, Ramirez-Yañez et. al., and In 2012, Uysal et. al.,  skeletal changes 
observed in the before and after treatment cephalic radiographs were compared with the expected changes produced by the 
patient’s natural growt. However,  there aren´t extist any studies or case report in mexican population. Case report: The aim 
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CORRESPONDENCIA

A B S T R A C T

Actinomycosis is an infection mainly caused by Actinomyces  
israeli, which is often part of the normal flora of the oral cavity, 
other microorganisms that have been linked are A. naeslundii, A. 
odontolyticus, A. viscosus A. meyeri and, less frequently, the Propi-
onibacterium propionicum. We present the case of a male patient 
aged 76, who came to dental consultation presenting three ery-
thematous nodular lesions in oral cavity at the upper alveolar 
ridge, which to exploration were of soft consistency and ap-
proximately of 1.5 cm in diameter each. Injuries had one month 
of evolution, were asymptomatic, and there was history of ex-
traction of root fragments. Histopathology revealed the pres-
ence of bacterial colonies surrounded by an intense mixed type 
inflammatory infiltrate. Actinomicosis conventional therapy is 
based on a high-dose of intravenous penicillin followed by oral 
penicillin or amoxicillin for a period generally ranging from six 
to 12 months. Actinomycosis is a relatively common infection 
that usually is not considered in the differential diagnosis, we 
propose to medical and dental staff to suspect this infection in 
the presence of a painful and persistent nodule in the cervico-
facial region where exists a history of tooth extraction and/or 
trauma. We highlight that a histopathological study is needed 
to establish the timely and correct diagnosis, which will allow 
initiating treatment and subsequent resolution of the infectious 
process. 
Keywords: actinomycosis, histopathology, infectious process. 

R E S U M E N

La actinomicosis es una infección  causada principalmente por 
el Actinomyces israeli, el cual suele formar parte de la flora ha-
bitual de la cavidad bucal. Otros microorganismos que se han 
relacionado con ésta son el A. naeslundii, A. odontolyticus, A. visco-
sus A. meyeri y, con menor frecuencia, el Propionibacterium propio-
nicum. Presentamos el caso de paciente masculino de 76 años 
de edad, que acude a consulta odontológica porque presenta 
tres lesiones de aspecto nodular eritematosas en cavidad bu-
cal, a nivel del reborde alveolar superior, las cuales durante la 
exploración se palpaban de consistencia blanda y de aproxima-
damente 1.5 cm de diámetro cada una; las lesiones tenían un 
mes de evolución, eran asintomáticas y había el antecedente de 
extracción de restos radiculares. El estudio histopatológico re-
veló la presencia de un grano ambófilo rodeado por un intenso 
infiltrado inflamatorio de tipo mixto, la terapia convencional de 
actinomicosis es a base de dosis altas de penicilina intravenosa 
seguida por penicilina u amoxicilina vía oral, por un período que 
en general va de seis a 12 meses. La actinomicosis es una infec-
ción relativamente frecuente que es común que ya no se le 
considere dentro de los diagnósticos diferenciales. Proponemos 
al personal médico y odontológico sospechar de esta infección 
ante la presencia de un nódulo doloroso y persistente, en la re-
gión cervicofacial y donde exista el antecedente de extracción 
dental y/o traumatismo. Resaltamos que el estudio histopatoló-
gico es necesario para establecer el diagnóstico oportuno y co-
rrecto, lo cual permitirá iniciar el tratamiento y la subsecuente 
resolución del proceso infeccioso.  
Palabras clave: actinomicosis, estudio histopatológico, proceso in-
feccioso. 

Actinomicosis: a propósito de un caso
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Correlación de polimorfismos del gen COL1A2 con 
fluorosis dental en niños mexicanos

RESUMEN

La fluorosis dental (FD) es la hipomineralización del esmalte dental causada por el 
aumento de la porosidad, cuya severidad se debe a una ingesta excesiva de flúor (F) 
con relación dosis-respuesta durante el desarrollo del esmalte. El objetivo del trabajo fue 
determinar la correlación de los polimorfismos rs810687 y rs411717 del gen colágeno 
tipo 1 alfa 2 (COL1A2 ) con FD en niños mexicanos de 10 a 12 años, utilizando el Índice 
de Dean para establecer el grado de FD y PCR-HRM para la genotipificación de los 
polimorfismos. Se incluyeron 100 niños de 10.9 ± 0.78 años; las frecuencias alélicas y 
genotípicas encontradas fueron: G = 52.5%, A = 47.5%, G/G = 27.5%, G/A = 49.8%, A/A = 
22.5%, C = 63.3%, T = 36.5%, C/C = 40.3%, C/T = 46.3%, T/T = 13.3% de los polimorfismos 
rs810687 y rs411717, respectivamente, con un coeficiente de correlación de Pearson r = 
– 0.017 (p > 0.05) con FD. Los resultados mostraron que no existía correlación entre la FD 
y la presencia de los polimorfismos rs810687 y rs411717 del gen COL1A2.  

ABSTRACT
Dental fluorosis (FD, for its achronym in spanish) is the hypomineralization of dental 
enamel caused by increased porosity, severity is due to an excessive intake of fluoride with 
a dose-response relationship during enamel development. The objective of this study was to 
determine correlation of rs810687 and rs411717 polymorphisms of (colageno tipo 1 alfa 2) 
COL1A2 gene with FD in Mexican children aged 10 to 12 years, using Dean Index to estab-
lish degree of FD and PCR-HRM for polymorphisms genotyping. We included 100 children 
of 10.9 ± 0.78 years; Allele and genotype frequencies found were: G = 52.5%, A = 47.5%, 
G/G = 27.5%, G/A = 49.8%, A/A = 22.5%, C = 63.3%, T = 36.5%, C/C = 40.3%, C/T = 46.3%, 
T/T = 13.3% of rs810687 and rs411717 polymorphisms respectively; with a Pearson corre-
lation coefficient r = – 0.017 (p  > 0.05) with FD. Results showed that there was no correlation 
between FD and presence of rs810687 and rs411717 polymorphisms of the COL1A2 gene.
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INTRODUCCIÓN
El flúor (F) ingerido como contaminante del agua en altas concentraciones a 
lo largo del periodo de desarrollo del diente provoca un defecto en la estruc-
tura y mineralización de su superficie del esmalte, desarrollando un aspecto 
poroso, el cual inicia con una alteración en el metabolismo del ameloblasto, 
creando este una matriz defectuosa que se manifiesta clínicamente como 
una hipoplasia o defecto del esmalte dental. La fluorosis dental (FD) es la hi-
pomineralización del esmalte dental por aumento de la porosidad, se debe a 
una excesiva ingesta de F durante el desarrollo del esmalte antes de la erup-
ción, la cual presenta una relación dosis-respuesta (Vitoria, 2011). Para que 
aparezca la FD en los dientes, las condiciones indispensables son: primero, 
un consumo excesivo de F por encima de 1.5 mg/L de forma prolongada; 
y segundo, que el consumo coincida con el periodo de formación de los 
dientes desde la gestación hasta los ocho años de edad (Gómez, Gómez & 
Delgado, 2002; Lyaruu et al., 2014). Al respecto, un estudio realizado por 
Betancourt-Lineares, Irigoyen-Camacho, Mejía-González, Zepeda-Zepeda y 
Sánchez-Pérez (2013) mostraron que existe una amplia dispersión de esta 
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Ameloblastomas are a group of benign, locally aggressive, recurrent tumors characterized by their slow and infiltrative growth. E-
Cadherin and syndecan-1 are cell adhesion molecules related to the behavior of various tumors, including ameloblastomas. Ninety-
nine ameloblastoma samples were studied; the expression of E-cadherin and syndecan-1 were evaluated by immunohistochemistry.
E-Cadherin and epithelial syndecan-1 were more highly expressed in intraluminal/luminal unicystic ameloblastoma than in mural
unicystic ameloblastoma and solid/multicystic ameloblastoma, whereas the stromal expression of syndecan-1 was higher in mural
unicystic ameloblastoma and solid/multicystic ameloblastoma. Synchronicity was observed between E-cadherin and epithelial
syndecan-1; the expression was correlated with intensity in all cases. There was a strong association between expression and
tumor size and recurrence. The evaluation of the expression of E-cadherin and syndecan-1 are important for determining the
potential aggressiveness of ameloblastoma variants. Future studies are required to understand how the expression of these
markers is related to tumor aggressiveness.

1. Introduction

The ameloblastoma is an epithelial neoplasia originating in
the enamel and has been described as a tumor that is usually
unicentric, intermittent in growth, and persistent [1].
According to the recent classification by the World Health
Organization (WHO) [2], ameloblastoma is defined as a
benign epithelial odontogenic neoplasia, characterized by
tumor expansion, progressive growth, and a tendency for
recurrence if not completely removed. Ameloblastomas are
classified as follows according to their clinical and histopath-
ological features: solid multicystic (SMA), unicystic (UAM),
extraosseous/peripheral, and metastasizing ameloblastoma;
the two most common types are SMA and UAM [2]. SMA
is an aggressive tumor with high recurrence rates if not
treated promptly; the early manifestation of this tumor is

characterized by slow growth and painless expansion, which
later exhibits accelerated growth with several complications
that can be fatal if its growth is not controlled. SMA has
two common types of histopathological growth patterns that
are not related to prognosis [2]. UAM is characterized by
slow growth that occurs as a single cystic cavity, in which
different types of epithelial extension can occur, namely,
luminal, intraluminal (UAM-L/I), and mural (UAM-M).
The mural component displays aggressive behavior, like that
observed in SMA [2].

The loss of cellular adhesion plays an important role in
the invasion and growth of tumor cells which are among
the first events that occur in tumors of epithelial origin, such
as ameloblastomas [3]. E-Cadherin (Ecad) is a calcium-
dependent cell adhesion molecule that is expressed in epithe-
lial tumors and is associated with prognosis; reduced or
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A B S T R A C T

Objective: Epigenetic mechanisms, such as DNA methylation, regulate important biological processes as gene
expression and it was suggested that these phenomena play important roles in the carcinogenesis and tumor
biology. The aim of this review is to provide the current state of knowledge about epigenetic alterations, focusing
mainly on DNA methylation, reported in odontogenic tumors.
Design: Literatures were searched based in the combination of the following keywords: odontogenic tumors,
epigenetics, DNA methylation, histone modifications, non-coding RNA, microRNA, DNA methyltransferases.
Electronic databases (Medline/PubMed, Scopus and Web of Science) were screened.
Results: The analysis of epigenetic alterations in different tumors has rapidly increased; however, limited in-
formation is available about epigenetic mechanisms involved in the formation of odontogenic tumors. DNA
methylation is the most studied epigenetic modification in these tumors and the participation of non-coding
RNA’s in odontogenic tumors has been recently addressed. Differential expression of DNA methyltransferases,
altered DNA methylation patterns and aberrant expression of non-coding RNA’s were reported in odontogenic
tumors.
Conclusions: Current studies suggest epigenetics as an emerging mechanism, possibly implicated in etiopatho-
genesis of odontogenic tumors. Deeper understanding of the epigenetic abnormalities in these tumors could
show potential applications as biomarkers or therapeutic possibilities in the future.

1. Introduction

Genetic contribution to cancer is related mainly to mutations in
oncogenes and tumor suppressor genes, which cause gain or loss of
function and altered gene expression. Traditionally, genetic mutations
have been considered the central causes of neoplasia; however, now,
disruption of epigenetic mechanisms has been included in this para-
digm (You & Jones, 2012). Thus, it was suggested that genetic and
epigenetic alterations influence each other and both can cooperate in
initiation and progression of tumors (Shen & Laird, 2013; You & Jones,
2012). The epigenetic term is used to describe the hereditable changes
that do not involve variations in the sequence in the DNA. Recently this
term has been used to specify the study of the chromatin (Dawson,
2017). Similar to genetic changes, alterations in epigenetic mechanisms

can induce abnormal gene expression (You & Jones, 2012). However,
epigenetic modifications are dynamic and possibly reversible, in-
dicating a potential therapeutic role to explore (Biswas & Rao, 2017).

Epigenetic phenomena include, histone modifications, expression of
non-coding RNA’s and methylation of DNA (You & Jones, 2012). DNA
methylation on the fifth position of cytosine (5mC) is a modification
associated to gene repression and activation, splicing regulation, im-
printing, nucleosomes positioning and recruitment of transcription
factors (Tirado-Magallanes, Rebbani, Lim, Pradhan, & Benoukraf,
2017).

In mammals, 80% of DNA methylation occurs at CpG sites; however,
significant methylation at non-CpG sites (in sites CHG and CHH where
H can be A, G or T) is detected in pluripotent stem cells, neuronal cells
during brain development and after neurogenesis (Law & Jacobsen,
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Expression of hMLH1 and hMSH2 proteins in ameloblastomas and tooth germs
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Abstract
Background: Mismatch repair proteins (MMRPs) are a group of nuclear enzymes that participate in the repair 
of base mismatches that occur during DNA replication in all proliferating cells. The most studied MMRPs are 
hMSH2 and hMLH1, which are known to be highly expressed in normal tissues. A loss of MMRPs leads to the ac-
cumulation of DNA replication errors in proliferating cells. Ki-67 is a biomarker regarded to be the gold-standard 
tool for determining cell proliferation by immunohistochemical methods. The aim of this study was to investigate 
the immunohistochemical expression of hMLH1, hMSH2 and Ki-67 proteins in ameloblastomas and tooth germs, 
to contribute to the understanding of the development of this odontogenic neoplasm. 
Material and Methods: Immunohistochemical assays to determine the presence of proteins hMSH2, hMLH1 and 
Ki-67 were performed in 80 ameloblastomas (40 solid and 40 unicystic) and five tooth germs. 
Results: Unicystic ameloblastomas showed higher MMRP expression (hMLH1: 62.5 ± 43.4; hMSH2: 83.3 ± 47.8) 
than did solid ameloblastomas (hMLH1: 59.4 ± 13.5; hMSH2: 75.8 ± 40.2). Additionally, the cell proliferation 
index assessed by Ki-67 was inversely proportional to the expression of MMRP. Comparison between tooth 
germs and ameloblastoma revealed significantly higher expression of hMLH1, hMSH2 and Ki-67 in tooth germs 
(p=0.02). 
Conclusions: The differences of MMRP and Ki-67 immunoexpression between ameloblastomas and tooth germ 
suggest that alterations in the MMRP mechanisms could participate in the biological behavior of ameloblastomas. 

Keys words: hMLH1, hMSH2, Ki-67, Ameloblastomas, Tooth germs.
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ameloblastic carcinoma
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a School of Dentistry, Universidad Juárez del Estado de Durango, Durango, Mexico
bDepartment of Infectomics and Molecular Pathogenesis, CINVESTAV-IPN, México, D.F., Mexico
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1. Introduction

Ameloblastic carcinoma (AC) is a rare lesion of odontogenic

origin. It is defined as a malignant epithelial odontogenic

tumour that histologically retains the features of ameloblastic

differentiation and exhibits cytological features of malignan-

cy, such as cellular atypia and mitotic activity.1 AC may appear

de novo (ameloblastic carcinoma primary type) or originates

from pre-existing ameloblastoma or odontogenic lesions

(ameloblastic carcinoma secondary type).2,3

PITX2 is a transcription factor that belongs to the bicoid-

related homeobox family of transcription factors, and its

expression is a product of the Wnt cell signalling pathway.4,5

In the odontogenesis process, PITX2 is selectively expressed at

early stages of morphogenesis in the oral ectoderm and in

epithelial cells.6–8 When PITX2 expression is altered during

embryogenesis, it may lead to developmental abnormalities,

a r c h i v e s o f o r a l b i o l o g y 6 0 ( 2 0 1 5 ) 7 9 9 – 8 0 3
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a b s t r a c t

Ameloblastic carcinoma is a rare odontogenic tumour that combines the histological

features of ameloblastoma with cytological atypia. Until 2005, the incidence of ameloblastic

carcinoma was unknown, and since then, fewer than 60 cases have been reported. These

tumours may originate from pre-existing tumours or cysts, or they arise de novo from the

activation or transformation of embryological cells. PITX2 is a transcription factor that is a

product and regulator of the WNT cell signalling pathway, which has been involved in

development of several tumours. To analyse whether PITX2 could be involved in the

biological behaviour of ameloblastic carcinoma, we analysed the expression of this tran-

scription factor in a sample of this tumour and nine benign ameloblastomas to compare.

The results of Western blotting and RT-PCR analyses were positive, and considering the

hundreds of genes that PITX2 regulates, we believe that its expression could be intimately

linked to the behaviour of ameloblastic carcinoma and possibly other odontogenic lesions.
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 Background: The objective of the present study was to determine the prevalence and severity of dental fluorosis and to eval-
uate exposure to fluoridated products in students in the southwest part of the Federal District (Mexico City).

 Material/Methods: Students between 10 and 12 years of age who were born and raised in the study zone were evaluated. The lev-
el of dental fluorosis was determined using the modified Dean index (DI) using criteria recommended by the 
World Health Organization (WHO). A bivariate analysis was performed with the c2 test, and odds ratios (OR) 
and 95% confidence intervals (CI) are presented. Logistic regression was performed to evaluate the associa-
tion between dental fluorosis and the independent variables.

 Results: A total of 239 students were evaluated. Their mean age was 11±0.82 years, and there were 122 (51%) males. 
Overall, dental fluorosis was found in 59% of participants; 29.3% had very mild fluorosis, 20.9% had mild fluo-
rosis, 6.7% had moderate fluorosis, and 2.1% had severe fluorosis. The mean fluorosis score was 0.887±0.956. 
In the final logistic regression model, dental fluorosis was significantly associated with frequency of brushing 
(OR: 0.444; 95% CI: 0.297–0.666) and with the absence of parental supervision (OR: 0.636; 95% CI: 0.525–0.771).

 Conclusions: The association found with frequency of brushing and lack of parental supervision may be contributing to the 
prevalence and severity of dental fluorosis.

 MeSH Keywords: Fluorosis, Dental • Mexico • Toothbrushing

 Full-text PDF: http://www.medscimonit.com/abstract/index/idArt/895351

Authors’ Contribution: 
Study Design A

 Data Collection B
 Statistical Analysis C
Data Interpretation D

 Manuscript Preparation E
 Literature Search F
Funds Collection G

1 Biological and Health Sciences Division, Autonomous Metropolitan University, 
Mexico City, Mexico

2 School of Dentistry, University of the Republic Uruguay, Montevideo, Uruguay
3 School of Dentistry, Juárez University of Durango State, Durango, Mexico
4 School of Dentistry, Autonomous University of Chihuahua, Chihuahua, Mexico

e-ISSN 1643-3750
© Med Sci Monit, 2015; 21: 3664-3670

DOI: 10.12659/MSM.895351

3664
Indexed in: [Current Contents/Clinical Medicine] [SCI Expanded] [ISI Alerting System]  
[ISI Journals Master List] [Index Medicus/MEDLINE] [EMBASE/Excerpta Medica]  
[Chemical Abstracts/CAS]

CLINICAL RESEARCH

This work is licensed under a Creative Commons
Attribution-NonCommercial-NoDerivs 3.0 Unported License



Research Article
Immunoexpression of Ki-67, MCM2, and MCM3 in
Ameloblastoma and Ameloblastic Carcinoma and
Their Correlations with Clinical and Histopathological Patterns

Ramón Gil Carreón-Burciaga,1 Rogelio González-González,1

Nelly Molina-Frechero,2 and Ronell Bologna-Molina3
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Cell proliferation assays are performed using antibodies against nuclear proteins associated with DNA replication. These nuclear
proteins have gained special interest to predict the biological and clinical behaviors of various tumors. The aim of this study was
to analyze the presence of Ki-67 protein and the minichromosome maintenance-2 (MCM2) and maintenance-3 (MCM3) proteins
in ameloblastoma. Materials and Methods. Cell proliferation marker expression levels were assessed via immunohistochemistry
in 111 ameloblastoma cases (72 unicystic ameloblastoma samples, 38 solid/multicystic ameloblastoma samples, and 1 ameloblastic
carcinoma).The label indexwas performed as described previously.Results.MCM2andMCM3 showed higher proliferation indexes
in all variants of ameloblastoma compared to the classic marker Ki-67. No correlation between the proliferation index and the
clinical and protein expression data was observed. Conclusion.The results suggest that clinical features do not directly affect tumor
cell proliferation. Moreover, the high levels of cellular proliferation of MCM2 and MCM3 compared with Ki-67 may indicate that
MCM2 andMCM3 aremore sensitivemarkers for predicting the growth rate and eventuallymight be helpful as a tool for predicting
aggressive and recurrent behaviors in these tumors.

1. Introduction

Ameloblastoma (AM) is one of the most frequent odonto-
genic tumors. AM is characterized by slow growth, local inva-
siveness, and high recurrence rates if not removed properly
[1, 2]. Frequently, late diagnosis ofAM is associatedwith facial
deformities and surgical complications [3, 4]. Recent studies
have shown that AM is more prevalent in Asian regions
compared to regions of North America and Latin America
[5, 6]. In 2005, the World Health Organization (WHO) clas-
sified odontogenic tumors into solid/multicystic ameloblas-
toma (SMA), unicystic ameloblastoma (UA), desmoplastic
ameloblastoma (DA), and peripheral ameloblastoma (PA)
[7]. The malignant counterpart of this tumor, ameloblas-
tic carcinoma (AC), was classified under the category of

odontogenic tumors, dividing them into primary and sec-
ondary AC, the latter being a malignant transformation of a
preexisting benign AM [7].

The SMA histopathology features consist of islands or
strands of odontogenic epithelium within a fibrous stroma.
Typically, the basal cells of these islands are columnar, hyper-
chromatic, and lined up in a palisaded fashion. The central
cells may be loosely arranged, resembling stellate reticulum.
The AU is a cystic lesion lined by ameloblastomatous epithe-
lium and in AD the stromal component dominates, com-
pressing the odontogenic epithelial components.The PA con-
sists of odontogenic epithelium with the same histomorpho-
logical cell types and patterns as seen in SMAbut the tumor is
in peripheral localization [7].
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Ameloblastoma behavior is related to the potential of tumor cells to inhibit apoptosis and to initiate a proliferative phase. This
study was performed to compare the immunoexpression of Survivin with Bcl-2, Bax, and Ki-67 and to associate them with the
histopathological type of each variant of ameloblastoma. Material and Methods. Using the World Health Organization (WHO)
criteria for ameloblastoma, 110 cases were selected. The cases were classified as solid/multicystic and unicystic ameloblastomas.
Cellular counts of cytoplasmic immunoexpression were assessed for cytoplasmic Survivin, Bcl-2, and Bax, while the nuclear
immunoexpression of Survivin and Ki-67 was assessed using label index. Results. Cytoplasmic Survivin and Bcl-2 showed higher
percentages of immunoexpression in solid multicystic ameloblastomas compared to unicystic ameloblastomas (𝑃 < 0.05). Bax, Ki-
67, and nuclear Survivin were expressed in higher percentages in unicystic ameloblastomas.Conclusions. Cytoplasmic Survivin and
Bcl-2 immunoexpression levels were elevated in relation to Bax immunoexpression, suggesting aggressive ameloblastoma behavior,
while Ki-67 and nuclear Survivin immunoexpressionmay be associated with the type of tumormorphology that influences cellular
counts or with the greater capacity for cellular proliferation and tumor growth.

1. Introduction

Ameloblastoma (AM) is considered one of the most frequent
odontogenic tumors of epithelial origin and is a benign
neoplasm with an aggressive behavior [1, 2].

In 2005, the World Health Organization (WHO) clas-
sified AMs as solid/multicystic (SMA), unicystic (UA),
peripheral, or desmoplastic according to their clinical and
histopathological characteristics [3]. SMA is an aggressive,
slow growing and locally invasive neoplasm characterized by
two main histopathological growth patterns, the follicular

and the plexiform, and by cellular variations that do not
impact the clinical behavior [3]. UA is classified according
to cellular growth as intraluminal UA (IUA) and luminal
UA (LUA), where the cystic wall remains uninvaded and
the clinical behavior unaffected, or as mural UA (MUA),
where the cells invade the cystic wall and, depending on the
depth of invasion, affect the clinical behavior [3]. Apoptosis
is a physiological process that maintains tissues during
homeostasis [4]. During tumorigenesis, tumor cells may
invade the proapoptotic processes by overregulating the
antiapoptotic proteins [4]. Apoptosis inhibition is regulated
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Abstract 
Objective: The aim of the present study was to determine and establish the immunohistochemical distribution of VEGF-A and ORM-1 protein 
in odontogenic myxomas to suggest a possible function in the biological behavior of odontogenic myxomas. Materials and Methods: A total 
of 33 odontogenic myxoma cases and three tooth germs were included. Immunohistochemistry was performed to localize VEGF-A and 
ORM-1 proteins in tumor cells, endothelial cells and extracellular matrix in the odontogenic myxomas. The intratumoral microvessel density 
(MVD) was determined with CD34 and Factor VIII antibodies. Results: Immunopositivity was strong in the endothelial cells, which compose 
various vessels, and in the randomly oriented stellate, spindle-shaped and round tumoral cells with long cytoplasmic processes. More than 
half of the extracellular matrix lacked expression of VEGF-A. ORM-1 expression was strong in both endothelial cells and tumor cells, and 
the myxoid extracellular matrix was positive, with moderate or strong immunoexpression in all cases. An important finding of this study was 
the statistically significant positive correlation between the expression of ORM-1 and VEGF-A in tumor cells (p=0.02). Conclusions: The 
results of this study suggest that the expression of VEGF-A and ORM-1 may be associated with two mechanisms (angiogenesis and tumor 
structural viscosity) that may influence tumor growth in odontogenic myxoma. 

Keywords: odontogenic myxoma, VEGF-A, ORM-1, immunohistochemistry. 

 Introduction 

Odontogenic myxomas are considered benign odon-
togenic tumors with locally aggressive behavior and non-
metastasizing neoplasia of jawbones. Despite the benign 
nature of these lesions, odontogenic myxomas frequently 
display aggressive infiltration of the adjacent tissue as 
well as tendency of recurrence after surgical removal. 
There is a high rate of local recurrence after curettage 
alone, and in some cases, adequate resection is required 
[1, 2]. 

Tumor growth requires blood supply, which provides 
oxygen, nutrients and growth factors required for tumor 
cell growth and division. The blood supply also removes 
the tumor bed catabolites produced by these cells [3]. 

Angiogenesis is the process of growth and develop-
ment of new capillary blood vessels from pre-existing 
vessels. When pathological, this process contributes to 
the development of numerous types of tumors and the 
formation of metastases. For growth, tumors require new 
blood vessels to form so that they can feed themselves. 
Angiogenesis involves complex cellular and molecular 
interactions between cancerous cells, endothelial cells and 
the components of the extracellular matrix; namely, the 
existence of specific proteins secreted by the tumoral 
cells capable of stimulating the proliferation of capillary 

endothelial cells. Among them, vascular endothelial growth 
factor (VEGF) has been found in several types of tumors [4]. 

VEGF is a sub-family of growth factors. Specifically, 
it is the platelet-derived growth factor family of cystine-
knot growth factors. These are important signaling proteins 
that are implicated in both vasculogenesis and angio-
genesis. The most important member is VEGF-A; this 
protein has been shown to stimulate endothelial cell 
mitogenesis and cell migration. VEGF-A is also a vaso-
dilator that increases microvascular permeability and was 
originally referred to as vascular permeability factor [5, 6]. 

Intratumoral microvessel density (MVD) determined 
by staining endothelial antigens on histological sections 
may be used as a quantitative measure of angiogenesis. 
Small blood vessels as well as capillaries can be detected 
on immunohistochemistry with a range of specific anti-
bodies. Many studies published to date have used Factor 
VIII-related antibody (von Willebrand factor), while others 
have used markers such as CD31 and CD34 [7]. The 
assessment of microvessel densities (MVD), detected by 
antibody to CD34, is frequently used to quantify angio-
genesis in archival tissue, and it is correlated with poor 
outcome in several tumors. 

Orosomucoid-1 (ORM-1) belongs to a group of acute-
phase proteins found in plasma. Such proteins undergo 
dramatic changes in concentration as a response to a 
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Abstract: Objective: To identify adolescents’ self-perception of dental fluorosis from two areas with
different socioeconomic levels. Methods: A cross-sectional, descriptive study was conducted with
15-year-old youths by applying a questionnaire designed and validated to assess self-perceptions of
dental fluorosis in two areas with different socioeconomic statuses (SESs). Fluorosis was clinically
evaluated by applying the Thylstrup and Fejerkov (TF) index on the upper front teeth. Results: A total
of 308 adolescents were included in the study. The medium-SES population, which was exposed to
2.5 ppm of fluoride in water, and the low-SES population, which was exposed to 5.1 ppm, presented
the following levels of dental fluorosis: TF 2–3 (50%), TF 4–5 (45.6%) and TF 6–7 (4.4%) for medium
SES and TF 2–3 (12.3%), TF 4–5 (67.1%) and TF 67 (20.6%) for low SES. A significant association was
found between self-perception and dental fluorosis in those with medium and low SESs (p < 0.05).
The multiple regression model found differences between TF levels and self-perception, with a 6–7 TF
level for concerns about color (OR = 1.6), smile (OR = 1.2) and appearance (OR = 3.36). Conclusions:
Self-perceptions of dental fluorosis affect adolescents such that adolescents with a medium SES
have more negative perceptions than those with a low SES. Such perceptions increase as the TF
index increases.

Keywords: self-perception; dental fluorosis; Thylstrup and Fejerkov index; adolescents

1. Introduction

Dental fluorosis is a hypomineralization of the enamel that is characterized by greater porosity of
the surface of healthy enamel due to excess fluoride consumption during the odontogenesis period.
Defects in the structure of dental enamel are characterized by hypocalcified areas with spots of
hypoplasia, which cause the loss of the enamel structure upon spreading and could lead to the loss of
the tooth shape [1]. The enamel changes in color from fine white lines to stained enamel. Depending
on the degree of severity, abnormalities in the coloration of the teeth and dark stains with yellow

Int. J. Environ. Res. Public Health 2017, 14, 73; doi:10.3390/ijerph14010073 www.mdpi.com/journal/ijerph
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Odontogenic tumors constitute a group of heterogeneous lesions of benign and malignant neoplasms with 

variable aggressiveness. Ameloblastomas are a group of benign but locally invasive neoplasms that occur in the 

jaws and are derived from epithelial elements of the tooth-forming apparatus. We previously described 

orosomucoid-1 protein expression in odontogenic myxomas. However, whether orosomucoid-1 is expressed in 

other odontogenic tumors remains unknown. Since orosomucoid-1 belongs to a group of acute-phase proteins 

and has many functions in health and disease, we identified and analyzed orosomucoid-1 expression in 

ameloblastoma variants and ameloblastic carcinoma using western blot and immunohistochemical techniques. 

Thirty cases of ameloblastoma were analyzed for orsomucoid-1; five specimens were fresh for western blot 

study (four benign ameloblastomas and one ameloblastic carcinoma), and 25 cases of benign ameloblastoma for 

immunohistochemical assays. Orosomucoid-1 was widely expressed in each tumor variant analyzed in this 

study, and differential orosomucoid-1 expression was observed between benign and malignant tumor. 

Orosomucoid-1 may play an important role in the behavior of ameloblastomas and influence the biology and 

development of the variants of this tumor. 

 

Key words: Orosomucoid-1, ameloblastoma, ameloblastic carcinoma, odontogenic tumors 
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INTRODUCCIÓN

El carcinoma se define como el tumor maligno que 
se forma a partir del tejido epitelial y pertenece a 

un grupo de neoplasias que comparten características 
histológicas.1 Cuando se presenta en cabeza y cuello 
afecta diferentes regiones anatómicas, como: labio, 
cavidad bucal, faringe, laringe y senos paranasales.2,3 El 
tipo histológico más frecuente es el carcinoma de células 
escamosas (CCE), el cual puede ser muy agresivo debido a 
la capacidad de invasión, extensión a tejidos adyacentes, 
metástasis linfática y a órganos distantes.4,5 En general 
el factor pronóstico del carcinoma de región de cabeza 
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RESUMEN

Antecedentes: Los carcinomas de cabeza y cuello son relativamente 
frecuentes, presentan diversos tipos histológicos y características clíni-
cas, mismas que se asocian con una variedad de riesgos de mortalidad. 
Objetivo: El propósito de este trabajo fue examinar en un periodo de 
cinco años carcinomas de cabeza y cuello tratados en el Centro Estatal 
de Cancerología. Material y métodos: Este estudio se realizó de manera 
retrospectiva, se revisaron factores de riesgo y tratamientos, se hicieron 
análisis univariados y multivariados para evaluar factores pronóstico y 
supervivencia. Resultados: Se obtuvieron un total de 32 expedientes 
que cumplían con las características del estudio, el periodo de segui-
miento fue de 2 a 32 meses. La variante histológica predominante fue 
carcinoma epidermoide, el tratamiento primario más común fue cirugía. 
Conclusiones: La supervivencia en los carcinomas de cabeza y cuello 
disminuye en pacientes en etapas clínicas avanzadas, edad e historia de 
tabaquismo y/o alcoholismo, la mayoría de ellos muere por progresión 
de enfermedad y metástasis.

Palabras clave: Carcinoma de cabeza y cuello, factores pronóstico, 
factores de riesgo, tratamiento.

ABSTRACT

Introduction: Carcinomas of the head and neck are relatively com-
mon. They include diff erent histological types and present a range 
of clinical characteristics, and are associated with diverse risks of 
mortality. Objective: To perform a casuistic review of cases of head and 
neck carcinomas over a period of fi ve years at a State Cancer Center. 
Material and method: A retrospective study was conducted, in which 
risk factors and treatments were analyzed. Univariate and multivari-
ate statistical analyses were performed for the purpose of evaluating 
prognostic and survival factors. Results: A total of 32 fi les were found 
to meet the criteria required by the study. Patient follow-up ranged from 
2 to 32 months. The predominant histological variant identifi ed was 
the squamous cell carcinoma, while the most common primary treat-
ment was surgery. Conclusions: This study shows that survival from 
head and neck carcinomas decreases in patients who are in advanced 
clinical stages, particularly those of a certain age with a history of 
smoking and/or alcohol use, most of whom die from the progression 
and metastasis of the disease.

Key words: Head and neck carcinoma, prognosis factors, risk factors, 
treatment.
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Ameloblastoma is a common and unpredictable odontogenic tumor with high relapse rates. Several studies assessing the
proliferative capacity of these neoplasms have been published, mainly using the protein Ki-67. Cell counts must be completed to
determine the cell proliferation rate. Multiple methods have been developed for this purpose. The most widely used method is the
labeling index, which has undergone changes over time to better facilitate cell counting. Here, we compared manual cell counting
methods with automated cell counting (ImmunoRatio) to determine the relative effectiveness of these methods.The results suggest
that ImmunoRatio, a free software tool, may be highly advantageous and provide results similar to manual cell counting methods
when used with the appropriate calibration. However, ImmunoRatio has flaws that may affect the labeling index results. Therefore,
this automated cell counting method must be supplemented with manual cell counting methods.

1. Introduction

Odontogenic tumors are a heterogeneous set of lesions,
including nonneoplastic proliferations and benign and ma-
lignant neoplasms [1, 2]. Ameloblastoma (AM) is consid-
ered to be the second most common odontogenic tumor,
accounting for more than 30% of odontogenic neoplasms in
the majority of epidemiological studies [3, 4]. AM is typ-
ically classified as unicystic (UA), solid/multicystic (SMA),
desmoplastic, and peripheral, and ameloblastic carcinoma is
its malignant counterpart. Each of these neoplasms exhibits
histological variations that may affect their clinical behavior
[4]. The expression of the Ki-67 protein is strictly associated
with cell proliferation. Ki-67 is present during all active
cell cycle phases (G1-M) and absent during the quiescent

phase (G0). Ki-67 is an excellent marker for determining
the growth fraction of cell populations, and Ki-67 immu-
noexpression is an auxiliary tool to define the prognosis of
various tumors [5]. Tumors with rapid cell proliferation can
indicate a poorer prognosis when compared with tumors
with low cell proliferation. Cell counts must be performed
to determine the growth fraction of cell populations, and
the labeling index is the most frequently used method [6].
We proposed a simple change to this method in 2008 [7],
including the use of a photomicrograph analysis software
suite that increased cell counting accuracy and decreased
rater fatigue. However, this method does not enable the
rater to mark the counted cells. In 2015 [8], a variation of
this cell counting method using the ImageJ software was
proposed. This software increased cell counting accuracy
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Abstract
Background: The objective of this study was to assess the potential clinical value of the concentration of soluble 
salivary E-cadherin (sE-cadherin) compared with the clinical value of the presence of membranous E-cadherin 
(mE-cadherin) in oral squamous cell carcinoma tumor tissues. 
Material and Methods: Data regarding patient demographics, clinical stage, saliva and tumor tissue samples were 
collected. The saliva was analyzed for sE-cadherin protein levels and was compared to the mE-cadherin immu-
nohistochemical expression levels in tumor tissues, which were assessed via the HercepTest® method. Patients 
without cancer were included in the study as a control group for comparisons of the sE-cadherin levels. 
Results: sE-cadherin levels in the saliva of patients without cancer were lower than those in patients with cancer, 
and the difference was statistically significant (p=0.031). Low mE-cadherin expression was statistically signifi-
cantly associated with lymph node positivity (p=0.015) and advanced clinical stage (p=0.001). The inverse rela-
tionship between mE-cadherin and sE-cadherin was significant in terms of lymph node positivity (p=0.014) and 
advanced clinical stage (p=0.037). 
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