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What is the prevalence of tumors that cause the loss of bone structures in the face?

Isabela Ferrari Limal, Mariana do Nascimento Borba?, Samara Maria da Silva3, Anna Beatriz
Arruda Barroso de Moraes?, Irani of Farias Cunha Junior®.

ABSTRACT

INTRODUCTION: Tumors are a tissue growth disorder, benign tumors are usually well defined, while
malignant tumors can spread and lead to death. In some cases, the first indication of the presence of a bone
tumor is a pathological fracture, especially those that have bone involvement. OBJECTIVE: To identify the
prevalence and incidence of tumors that cause loss of facial bone structures, in addition to analyzing the
efficacy of surgical treatment in cases of tumors that destroy facial bone structures. METHODOLOGY:
This is a literature review in which the search for articles was carried out in the LILACS and MEDLINE
databases through the electronic libraries Virtual Health Library (VHL) and Pubmed, respectively. A total
of 13 articles were selected to compose the study, filtered by the inclusion and exclusion criteria sought
from the DECS/MESH descriptors: Odontogenic Tumors, Mandible, Maxilla, Ameloblastoma, Incidence,
Prevalence, Maxillomandibular Neoplasms, Oral Diagnosis, Oral Surgery, Predisposing Factors, Mortality,
Osteosarcoma and Bone Neoplasms, using the Boolean operator "and". RESULTS: It was seen that most
odontogenic tumors are benign, the most recorded cases are in the third and fourth decade of life and most
are located in the mandible, more specifically in the posterior region, while in malignant tumors this
predisposition is noted around the fourth decade. The main aid for suspected diagnosis is the use of
imaging tests. CONCLUSION: It is concluded that tumors that cause bone loss mainly affect men between
22 and 56 years of age and that surgery is the best treatment to prevent recurrence.

Keywords: Prevalence, Odontogenic tumors, Maxillomandibular neoplasms.

INTRODUCTION

Tumor can be defined as a tissue growth disorder triggered by a series of mutations affecting a
single cell and its clonal progeny. These mutations provide neoplastic cells with a survival and growth
advantage, resulting in an excessive proliferation that is independent of physiological growth signals
(KUMAR; ASTER; ABBAS, 2016).

A tumor is benign when its microscopic and macroscopic aspects are considered relatively
innocent, restricting its location to a well-defined region. Malignant tumors (cancers) can invade and
destroy adjacent structures and spread to distant areas (metastasize), leading to death. However, not all
cancers follow a deadly course, some are discovered early enough to be surgically excised or treated
positively with chemotherapy and radiotherapy (KUMAR; ASTER; ABBAS, 2016).
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Primary bone tumors are rare, and surgery, often disfiguring, is necessary for the treatment of
malignancies, which can present in a variety of ways. The most common benign lesions are often
asymptomatic and discovered accidentally. However, many tumors are symptomatic, which characterizes a
high discomfort for the patient. In some circumstances, the first indication of the presence of a bone tumor
Is a pathological fracture, so radiographic examinations play an important role in the diagnosis of these
lesions (KUMAR; ASTER; ABBAS, 2016).

Another possible tissue proliferation process is those involving odontogenic tumors - resulting from
the teeth-forming apparatus - divided mainly into two categories: malignant and benign. These are rare
neoplasms that constitute less than 1% of oral tumors, but the knowledge of these by the dentist can make a
total difference in the treatment of an affected patient (SOLUK-TEKKESIN; WRIGHT, 2022; XIA et al,
2023).

Therefore, the objective of this literature review is to evaluate the prevalence and incidence of
tumors that cause the loss of facial bone structures, in order to address benign and malignant tumors,
predisposing factors, early diagnosis, and surgical treatment.

THEORETICAL FRAMEWORK
TUMORS THAT CAUSE BONE LESIONS

These are tumors that have bone involvement and appearance and can come from different places.
Regarding the face, ameloblastoma is the most frequently identified example of odontogenic neoplasm -
originating from the odontogenic epithelium, it can be found in the maxilla, mandible, paranasal sinuses
and skull base. Also common, odontomas are tissue clusters that can also be identified in the clinical life of
dental surgeons (EL-NAGGAR et al., 2017 apud HASYIM et al., 2023).

Benign tumors

Benign tumors are usually designated from the insertion of the suffix oma to the nomenclature of
the originating cell type, such as mesenchymal cells (KUMAR; ASTER; ABBAS, 2016). Lipomas are the
most common benign mesenchymal tumors, comprising mature adipocytes without atypia. They can occur
wherever there is adipose tissue, but they are commonly found in intramuscular, retroperitoneal, and bone
tissue, such as the intraosseous lipoma of the maxilla - the latter being rare and responsible for bone
lesions, pain, and paresthesia (PERES, 2010 apud TABAKOVIC et al., 2018).

Malignant tumors
Malignant tumors can invade and destroy adjacent structures and be disseminated to the most

diverse body areas, which can lead to death. These tumors are poorly differentiated, have high growth rates
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and can cause metastases. Regarding facial tumors, odontogenic carcinosarcoma (OSC) is an example of an
extremely rare malignant mixed neoplasm, characterized by being a biphasic tumor predominant in both
epithelial and mesenchymal components. This phenomenon is complex and responsible for painful lesions
in the jaw, often from an untreated ameloblastoma that has undergone malignant changes (EL-NAGGAR et
al., 2017 apud HASYIM et al., 2023; KUMAR; ASTER; ABBAS, 2016).

PREVALENCE AND INCIDENCE OF TUMORS

A general analysis of the frequency of odontogenic tumors and cysts brought clinical data from
several countries, resulting in the frequency of odontogenic tumors, in which ameloblastoma leads
(36.6%), followed by odontogenic keratocyst, the latter when it was considered an odontogenic tumor
(8.3%), myxoma (3.8%), followed by adenomatoid odontogenic tumor (3.2%) and, finally, ameloblastic
fibroma (1.1%). In a study carried out in Enugu, Nigeria, the tumors with the highest incidence were
mapped and analyzed - finding a total of 11 benign cases (64.7%) and 6 malignant cases (35.3%).
Ameloblastoma has a high recurrence rate when compared to other odontogenic tumors due to its local

invasion, high growth rate, aggressive behavior, and malignant transformation (NWOGA, 2022).

Mortality

Ameloblastic carcinomas are aggressive and show accelerated growth, causing pain, paresthesia,
trismus, and dysphonia. In pediatric patients it is extremely rare, with only a few case reports to date.
Overall survival rates are twice as bad for maxillary tumors compared to mandible tumors (OSAMA et al.,
2022). Survival rates vary according to the progression of the disease, at what stage it was found, and type
of treatment, varying according to the malignant pathology (LOPEZ; TUFARO, 2019).

Predisposing factors

In a period of 5 years, 51 cases of ameloblastoma were recorded, representing an average of about
10 cases per year. The patient was aged between 21 and 56 years, and most patients were between 21 and
30 years old. Regarding the duration of the tumor, a period of approximately 33.4 to 46.2 months was

observed. The male-to-female ratio was 1.4 to 1, with a higher incidence in the jaw (NWOGA, 2022).

PRECOCCE DIAGNOSIS

The diagnosis of these tumors is based on the manifestations presented by the patients. As many
tumors have an asymptomatic characteristic when in the early stages, the results of these analyses may vary
depending on the period chosen for their construction. In this sense, it is necessary to combine the patient's

clinical history with clinical examinations of the oral cavity, since they may present pain, swelling and
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suppuration. These with the possibility of being evidenced by radiographs, biopsies and histopathological
surveys for the construction of an effective diagnosis (ACUNA et al., 2019; KATO et al., 2020).

This investigation can be complex for several reasons, such as: inadequate sample collection,
coexistence of inflammation and ulceration, preventing the differentiation of normal tissues. Thus, the way
to obtain a specific diagnosis of these lesions is not a consensus in the scientific community, varying
among different authors. Moubayed et al. (2016), for example, recommends as a strategy the performance
of biopsies - incisional or excisional - depending on the size of the lesion and its origin. Carreon-Burciaga,
in turn, believes that immunohistochemistry is a fundamental tool to decide the appropriate treatment of

various neoplasms, as cell proliferation can be evaluated (KATO et al., 2020; VALLE et al., 2018).

SURGICAL TREATMENT

There are several treatment modalities for these tumors, and this will depend on the histopathology,
location, size, age of the patient and the type of lesion. These can be classified as aggressive or
conservative treatments, and the use of Carnoy's solution is very frequent in the conservative route, as it
reduces the frequency and mitigates the severity of complications (MARTORELLI et al., 2021; VALLE et
al., 2018).

In addition, numerous authors agree that surgery is one of the most effective ways to control these
neoplasms, but that a greater number of controlled clinical trials are still needed. Therefore, studies with
larger sample spaces and monitoring periods should be carried out in order to obtain homogeneous results
that allow the establishment of a treatment called the "gold standard" (ACUNA et al., 2019; FORTEZA-
LOPEZ et al., 2018).

OBJECTIVES
GENERAL OBJECTIVES

To identify the prevalence of tumors that cause the loss of facial bone structures.

SPECIFIC OBJECTIVES
¢ Identify predisposing factors for the development of bone tumors in the facial region;

e To evaluate the results of surgical treatments such as treatment of tumors that cause facial bone

loss.

o Observe early diagnosis strategies.
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METHODOLOGY
STUDY DESIGN

This is an integrative review of the literature.

DATA COLLECTION

The selection of articles for the construction of this review took place through the VHL (Virtual
Health Library) database and PubMed, in the period from October 2023 to July 2024. Articles were
selected using the following descriptors indexed in DeCS/MeSH: Odontogenic Tumors, Mandible, Maxilla,
Ameloblastoma, Incidence, Prevalence, Maxillomandibular Neoplasms, Oral Diagnosis, Oral Surgery,

Predisposing Factors, Mortality, Osteosarcoma, Bone Neoplasms.

INCLUSION CRITERIA
1. Articles in English, Spanish and Portuguese;
2. Articles published in the last 5 years;
3. Articles that had full text in databases;
4. Articles with titles related to the prevalence and incidence of tumors that cause the loss of bone

structures of the face.

EXCLUSION CRITERIA

Articles not available in full and duplicates;
Narrative literature review articles;
Non-free items;

Articles that did not present content consistent with the objective;

o &~ 0w N

Articles not related to the topic of interest of the work.

SEARCH STRATEGY

To select the articles used in this literature review, the Boolean operators AND and OR were used,
with the following search expressions: "Tumors™ AND "mandible”; "Tumors” AND "mandible” OR
"maxilla” AND "bone lesions"; "Ameloblastoma™ AND "Incidence” OR "prevalence"; "Benign tumors"
AND "bones"; "Bone neoplasms™ AND "case report” AND "bone injury"; "Early Diagnosis™ AND "Oral
Diagnosis™ OR "Oral Diagnosis” AND "Maxillomandibular Neoplasms"; "Diagnosis” AND
"Maxillomandibular Neoplasms™; "General Surgery™ AND "Maxillomandibular Neoplasms"; "Oral
Surgery" AND "Maxillomandibular Neoplasms"; "Therapeutics” AND "Maxillomandibular Neoplasms";
"Prevalence” AND "Bone Tumors"; "Mortality” AND "Bone Tumor” AND "Factors"; "Mortality” OR
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Sarcoma" OR "Prevalence"; "Odontogenic Tumors" OR "Bone Tumors AND Prevalence", "Prevalence"

"Epidemiological Data” AND "Osteosarcoma”; "Bone Neoplasms" OR "Osteosarcoma™ AND "Ewing's

AND "Odontogenic Tumors", "Incidence™ AND "Odontogenic Tumors", "Causality" AND
"Odontogenic Tumors™ and "Maxillomandibular Neoplasms™ AND "Prevalence" AND "Incidence".
The number of articles found from these search expressions in the VHL database generated table 1.
Subsequently, the articles of interest were selected for the construction of the integrative literature review,

generating table 2.

Table 1 - Number of articles identified by database.

Database Results
VHL 2853

PubMed 687
Total 3540

Table 2 - Number of articles selected by database.

Database Results
VHL 8

PubMed 5
Total 13

Source: Prepared by the authors.

Among the 3,540 articles found in the Virtual Health Library (VHL) and PubMed, 51 were pre-
selected for the construction of this literature review according to the inclusion and exclusion criteria. Of
these 30 pre-selected articles, 13 articles that presented the best adequacy to the objectives of the study
were chosen for the construction of this integrative review.

After the selection, a detailed reading of the chosen articles was carried out and their highlights

were compiled in Table 3.

RESULTS
For the elaboration of this literature review, a total of 8 articles were found. In the following

flowchart it is possible to check the selection steps that generated the choice of articles:



Using the criteria exposed and the proposed methodology, it was possible to observe the selected

articles in table 3.

FLOW CHART

ARTICLES IDENTIFIED THROUGH
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PubMed-3,666 (N=
33,069)

IDENTIFICATION

4

ARTICLES SELECTED AFTER USING
FILTERS (N= 3,540)

bEEL

+ [
Bl

APPLICATION OF FILTERS

Full text;
Languages English, Portuguese and
Spanish;

Last 5 years;

ARTICLES EXCLUDED BASED)|
ON USE OF FILTERS

Articles produced before 2018,
incomplete and/or unavailable |
texts, texts that were not in

English, Portuguese and Spanish.

Source: Prepared by the authors.

Table 3 - List of selected articles:
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histopathological
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Oral Pathology in
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recent WHO
guidelines is
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To determine the
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; majority in the third third and fourth
the 2022 WHO laboratory in Baghdad - .
. . Lo and fourth decades of | decades of life, with
tumor classification. | Medical City, in the - .
. life. Most of these ameloblastoma being
period 2016 to 2021. .
tumors were located in | the most frequent
the jaw. odontogenic tumor.
Important diagnostic The most important
Review the . C features are presented | and/or frequent lesions
. X 18 radiological images : . .
radiological . . on radiographic can be diagnosed
: derived from lesions ; .
presentation that affecting the face and | Ma9es of lesions through the use of
MACDONALD, | identifies the most WS we%e analvzed affecting the bones of | radiographs. Being
D. (2020) frequent and/or J . yzed. the face and jaws. It is | the inflammatory
. . Information about the L .
important lesions . -~ | stated that the most periapical lesion, one
. ; lesions was outlined in .
affecting the facial a flowchart frequent lesion found | of the most common
bones and jaws. ' in the practice of lesions found in the
dentistry is the PRIO. | dental clinic.
It was an Odontogenic
keratocyst and the The
other an Adenomatoid | maxillomandibular
To evaluate the Two clinical cases Odontogenic Tumor. region can have a
histopathological were presented in Endodontic treatments | wide variety of cystic,
. parallel, followed by were performed in odontogenic and non-
MCE‘Z%?:;\)I A g;mfégrggzgvt\)ﬁﬁ an illustrated both cases, which did | odontogenic lesions.
cvstic lesions in the discussion of the most | not resolve the Therefore, clinical and
n¥andib|e likely diagnostic patients' lesions. radiographic
' differences. Highlighting the information are very
importance of a important for
diagnosis before diagnostic evaluations.
procedures
Epithelial tumors were
All OT cases from the | more common. The
OBJECTIVE: To oral pathology most common tumors
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To evaluate the
prevalence of
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A literature review
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archives of the Faculty | frequent location in on a thorough analysis
PAPARELLA, | years, 30 cases of . . . L
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. University of Buenos | odontogenic radiographic, and
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Aires, comparing the | carcinoma being the histopathological
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those in the literature. | primary intraosseous
carcinomas were the
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etal. (2022) 2017 WHO institute in Cairo. (55.65%), followed by | lesions, which
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decades of life with a
predilection for the
female sex and the
mandible.

contributes
significantly to
improving the
concepts of treatment
and prognosis.

Source: Prepared by the authors.
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DISCUSSION

With complete odontogenesis, epithelial remains remain in the gums and gnathic bones, which can
promote odontogenic cysts and tumors when stimulated by inflammatory or genetic impulses (MCLEAN;
VARGAS, 2023). Thus, odontogenic tumors (OTs) are neoplastic lesions originating from remnants of the
formation of dental tissues, usually surrounded by complex treatments and diagnoses (BARROS et al,
2019; PIRES et al, 2020).

Some factors can alter the incidence and prevalence of odontogenic tumors, such as radiation
exposure, age, and gender. Research carried out in Asia and Africa pointed to a higher prevalence when
compared to studies involving America and Europe - with a statistical inequality of about 3 percentage
points (MEDEIROS et al, 2018).

OTs are rare regardless of whether they have malignancy or not - although malignant ones are
statistically less frequent than benign ones. Ameloblastoma is one of the most common benign tumors in
Africa and Asia, belonging to an aggressive clinical behavior (BARROS et al, 2019; GHAZI, 2023;
MEDEIROS et al, 2018; PIRES et al, 2020). The WHO classifies ameloblastoma as conventional,
solid/multicystic, unicystic and peripheral - with solid/multicystic being the most incident and extraosseous
being the rarest (MEDEIROS et al, 2018; SOLUK-TEKKESIN; WRIGHT, 2022). The WHO also
indicates that the male sex is the main victim of ameloblastoma during the second decade of life, affecting
mainly the mandible (SOLUK-TEKKESIN; WRIGHT, 2022). Intraosseous ameloblastoma and
conventional ameloblastoma also have their specificities: intraosseous ameloblastoma, acting during the
fifth and seventh decades, presents a risk to both the mandible and maxilla, while conventional
ameloblastoma does not require any predilection between the sexes (SOLUK-TEKKESIN; WRIGHT,
2022).

In relation to affected individuals, in most studies, a greater predisposition is observed in men than
in women, especially around the second and third decades of life. In malignant tumors, this predisposition
is noticed around the fourth decade (RAGUNATHAN et al, 2022). Most of these lesions have a preference
for the mandible, especially the posterior region, when compared to the maxilla (BARROS et al, 2019;
MEDEIROS et al, 2018; PIRES et al, 2020). Other places, such as the gingiva, the alveolar process, the
lingual vestibule, and the mandibular vestibule, were also the most reported sites (RAGUNATHAN et al,
2022). Radiography plays a crucial role in the early identification and effective treatment of odontogenic
tumors (MACDONALD, 2020), such as adenomatoid, a benign tumor, which usually presents with
unilocular radiolucent lesions (MACLEAN; VARGAS, 2023).

Computed tomography, magnetic resonance imaging, and cone beam tomography are considered
routine diagnostic tools for odontogenic tumors. Before considering surgical intervention, it is necessary to

consider some factors, such as age, size, location, persistence of the lesion, the occurrence of cortical bone



damage, soft tissue infiltration, and whether the tumor is primary or recurrent (RAGUNATHAN et al,
2022).

According to Aly, Abdul-aziz and Elchaghaby (2022), in a sample made with biopsies from patients
under 18 years of age, benign maxillofacial bone pathologies reached only 0.9%, while those with a
malignant course represented 21%, although giant cell lesions and fibrobone lesions were the most frequent
pathologies that cause bone lesions among the samples. According to Al-aroomy et al (2022), intraosseous
odontogenic tumors represent 2.56% of all biopsies analyzed, in which 97.8% were benign and 2.17% were
malignant, showing that in both studies benign lesions stand out, however, visualizing a difference between
their prevalence.

Regarding treatment, most malignant tumors are initially treated with surgical excision with a safety
margin, followed by chemotherapy or radiotherapy, depending on each pathology. Their prognoses vary,
with survival rates ranging from 30% to 81%, depending on the pathology and its stage of advancement
(LOPEZ; TUFARO, 2019). Surgery has been shown to be beneficial in most cases in relation to malignant
tumors, patients who were treated surgically had 87.5% survival and 26.6% for those who did not receive
surgical treatment (ROONEY et al, 2021). For diagnostic purposes, a careful clinical, radiographic and
histopathological analysis is necessary in order to diagnose as efficiently as possible (VILLEGAS;
PAPARELLA, 2022).

CONCLUSION

Therefore, the most common tumors that cause facial bone lesions are those related to
odontogenesis - mostly benign, such as ameloblastomas, seen as the most frequent tumor of odontogenic
tumors, with prevalence rates ranging from (0.9% to 2.56%) in some studies, but always with benignity
rates higher than malignancy.

Computed tomography, magnetic resonance imaging, and cone-beam tomography, when combined
with clinical examinations, were considered acceptable tools for the diagnosis of these tumors, and are
therefore of great importance for the assertiveness of the proposed prognosis

Regarding the predisposing factors, according to the literature, the most affected age group was 22
to 56 years, more men than women.

Regarding surgery, it is the best option for most tumors with bone involvement, due to the longer

survival for the patient.
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