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Introduction

Abstract

Apical or periapical cysts are the most common type of cyst, affect-
ing the local and systemic health of patients. This pathology can man-
ifest as an inflammatory condition in periodontal tissues due to the
stimulation and proliferation of the epithelial cell rests of Malassez and
it can be identified in clinical visits and imaging exams of routine. Apical
cysts do not cause facial pain and/or swelling and appear as a well-
defined radiolucent region when analyzed radiographically. Differential
diagnosis include dentigerous cyst, ameloblastoma, odontogenic kera-
tocyst, and periapical cementoma. Only a histopathological analysis
can provide a definite diagnosis. Several methods have been described
to treat apical cysts, such as endodontic therapies, decompression,
marsupialization and cystectomy. A healthy 60-year-old man looked
the dental office and reported successful endodontic treatment in the
upper central and lateral incisors teeth and a tomographic exam sug-
gested the presence of the large periapical cystic lesions located in the
anterior region of the maxillary. After complementary exams, the cystic
lesion was enucleated without endodontic. Histopathological analysis
confirmed the hypothetical diagnosis which had been observed in the
imaging exam. The patient’s clinical follow-up showed good evolution
with no clinical symptoms and bone healing was observed in the re-
gion of the lesion. It is essential for dentists to have knowledge about
diagnostic methods and treatments to avoid adverse effects in healthy
teeth or other structures present in the face. Disseminating informa-
tion about an uncommon case to the scientific community may help
achieving success in similar situations.
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been described: 1) true periapical cyst: with no connection or
continuity to the root canal; 2) pocket cyst (also known as “bay

Apical Cysts (AC) are probably developed by the stimulation
and proliferation of epithelial cell rests of Malassez in teeth
with periapical inflammatory conditions [1]. This type of lesion
could be caused by many factors that affect healthy teeth, such
as microorganism and their toxins, traumatic injury, unsuccess-
ful endodontic therapy, and others [2,3]. Two forms of AC have

cyst”): with a continuous connection to the root canal system
through the apical foramen [1,3,4]. A study performed with hu-
man periapical lesions obtained from extracted teeth showed
that, in 256 cases analyzed, 15% were periapical cysts, 9% of
which were true cysts, while 6% were pocket cysts [5].
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Clinically, in the initial stage, the Apical Cysts (ACs) are pain-
less and do not swell, except when there are several inflamma-
tory infiltrates around the cystic cavity [2,3]. Generally, this type
of lesion is associated with non-vital teeth and is commonly dis-
covered in routine radiographic exams in dental departments
[3,6]. Radiographically, the AC often appears as a well-defined
radiolucent region at the apex of a tooth that can cause bone
resorption or expansion, mobility and displacement of teeth,
and malocclusion when it is in an advanced stage of develop-
ment [4,6-9]. Tomographic exams can also be used to evalu-
ate cyst extension in coronal, sagittal, and axial extensions and
bone and soft-tissue deficiencies can be evaluated with more
precision and improve the plan of treatment [7,10,11]. In ad-
dition, histological analyses of AC have shown the presence of
highly-vascularized dense connective tissue and chronic inflam-
matory infiltrates delimited by discontinuous, non-keratinized,
and stratified squamous epithelium. In the center of the cystic
lesion, cholesterol crystals can also be observed [12-14].

AC can be treated via non-surgical root canal or periapical
surgery with or without tooth extraction [3]. The complexity
anatomy of root canals system of teeth, the presence of sev-
eral collateral canals, unsuccessful instrumentation or inac-
cessible regions from roots can promote difficult for removal
the total infection may be permissive for maintenance of the
periapical lesion, as AC [13]. In addition, true periapical cysts do
not appear to respond adequately to conventional endodontic
treatments and require Periapical Surgery (PS) [3]. In this situ-
ation, the PS consists in creating an access in the tooth apex,
root, or resection, enucleating the lesion, and carrying out an
endodontic treatment [15]. Clinical studies have reported that
conventional endodontic retreatments before periapical sur-
gery increase successful healing rates from 24% to 90%, when
compared with periapical surgeries in isolation [3,16]. It is im-
portant to mention that the association between endodontic
treatments and periapical surgery also removes chronically in-
flamed tissues, disinfects the root system canals, and promotes
the formation of a fresh blood clot that increases the healing
lesion site [3,15]. The latest choice treatment for AC is tooth ex-
traction. This decision must be made after considering several
factors, including tooth mobility, local and periapical lesion size,
and systemic and oral health conditions [15,17,18].

As described above, the apical cyst is the most common type
of lesion, representing from 7% to 54% of all cysts [19,20] but
the presence of large cystic lesions in the anterior maxillary re-
gion is not reported frequently. Thus, in this case report, we de-
scribed the history of a large apical cyst in the anterior region of
the maxilla, the methods adopted for diagnosis, the treatment
of choice, and the follow-up.

Case report

A healthy 60-year-old man showed up at the at the Oral and
Maxillofacial Surgery and Traumatology division of the Centro
Universitario do Norte de Sdo Paulo (UNORTE) reporting the
presence of an unobtrusive volumetric argumentation located
in the anterior region of the makxilla, in the upper left central
and lateral incisors and canine teeth (teeth 21,22,23, Figure
1A). The patient also reported that upper left and right central
and lateral incisive teeth 12,11,21,22 had been submitted to
endodontic therapy about 5 years prior (Figure 1B). The patient

also mentioned the inability of tasting salty flavors, felt no pain
or skin alterations, and his temperature seemed normal. The
clinical exam (intraoral exam) only revealed a blend argumenta-
tion located in the anterior region of the maxilla, as described
by the patient (Figure 1A). In addition, the digital pressure in the
vestibular and/or lingual alveolar region did not show any sup-
puration in the tooth elements, and no alterations of color, size
or morphology were observed in other regions of the oral cavity
(Figure 1A). Percussion and vital tests were performed the teeth
and no signals were detected.

Figure 1: Clinical (A) and radiographic aspects (B) of the lesion. Ob-
serve in A the presence of the discrete argumentation located in
the anterior region of the maxilla, as described by the patient. In
B observe the normal aspect of endodontic therapy of the upper
left and right centrals and laterals incisive teeth 12,11,21,22 and
presence of osteolytic lesion located in the anterior region of the
maxillary (arrows). )

The first analysis of a radiographic face exam (panoramic
exam) showed the presence of a circumscribed radiolucent area
in the anterior region of the maxillary with extension from sec-
ond high upper pre-molar teeth (15 tooth) to upper left canine
(23 tooth) (Figure 1B), suggesting the presence of a cystic lesion
in the anterior region of the maxillary, but the extensions and
dimensions of the lesion were unclear (Figure 1B). In the same
image exam, the anterior dental elements [teeth 11,12,21,22]
were evaluated and alterations observed did not justify end-
odontic retreatment (Figure 1B). Thus, a tomographic exam was
requested and showed the presence of a large hypodense le-
sion located in the anterior region of the maxillary with osteo-
lytic, unilocular, and cystic characteristics (Figure 2B-21). Verti-
cally, the lesion extended from the periapical region of teeth 13,
12,11, 21, and 22 to the floor of the nasal cavity (Figure 2E-21).
A 3D reconstruction showed bone resorption in the bilateral an-
terior region of the maxilla (Figure 2J-2K). After clinical and im-
aging exams, the hypothetical diagnosis of apical radicular cyst
was confirmed. It is important to mention that the patient pre-
sented no systemic dysfunction at the time of anamnesis and
no alterations were observed in complementary exams.

Treatment

Prior to surgery, we submitted the patient to a routine blood
analysis, and conventional limits were verified. Thus, surgical
enucleation of the cyst was chosen as the ideal clinical maneu-
ver. For this, the patient was medicated with antibiotic pro-
phylaxis (oral administration of 2 g of amoxicillin 60 minutes
before the procedure, following the recommendations from
the American Association of Endodontists [21]; Sanofi Medley
Farmacéutica Ltda, Campinas, Sdo Paulo, Brazil;), anti-inflam-
matory medication (oral administration of 8 mg dexametha-
sone 2 hours before the procedure; Teuto Brasileiro S.A, Anapo-
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lis, GO, Brazil following Alexander and Throndson, 2000 [22]),
and underwent mouth rinsing with 0.12% chlorhexidine gluco-
nate (Colgate-Palmolive Company, New York, New York, United
States), extra oral disinfection with 10% povidin iodine (Sdo José
do Rio Preto, Sdo Paulo, Brazil), and was applied with local an-
esthesia with 3% mepivacaine with 1:100,000 adrenaline (DFL
Industria e Comércio S/A, Rio de Janeiro, RJ, Brazil). An intraoral
semilunar approach was performed on the anterior portion of
the maxillary body as described by Ong et al. (2007) [23]. After
that, no purulent secretion was observed emerging from the
chirurgical access. At this moment, the AC was removed from
the maxillary using the appropriate instruments. In addition,
the cystic lesion was fixated in a 4% formaldehyde solution di-
luted in a 0.1M (pH 7.4) phosphate saline buffer and submitted
to histopathological analysis (Lapat —Laboratério de Patologia
Dr. Moriel, Sdo José do Rio Preto, Sdo Paulo, Brazil). Microscopy
images showed the presence of lined non-keratinized stratified
squamous epithelium, large fibroblasts in the wall of the cyst
cavity with small blood vessels, and inflammatory infiltrates
consistent with apical cyst as described by Myers et al. (1988)
[24] and Garcia et al. (2007) [25] (see the histopathological ap-
praisal report in supplementary material). After surgical pro-
duces were finished, an acellular biological membrane of bo-
vine origin (Techgraft membrane, Baumer S.A., Mogi Mirim, Sdo
Paulo, Brazil) was positioned on the surgical access and the soft
tissues were sutured with 4.0 surgical cotton line (Ethilon, New
Brunswick, New Jersey, United States). Antibiotic (oral admin-
istration of 500 mg of amoxicillin, 8/8 hours for 7 days, Sanofi
Medley Farmacéutica Ltda, Campinas, Sdo Paulo, Brazil) and
anti-inflammatory (oraladministration of 100 mg of nimesulide,
12/12 hours during 3 days, Eurofarma, Sdo Paulo, Sdo Paulo,
Brazil) post-surgery therapies were indicated, as well as mouth
rising with 0.12% chlorhexidine gluconate (Colgate-Palmolive
Company, New York, New York, United States). It is important to
mention that the patient agreed with the plan of treatment and
signed a consent form before the surgery.

Figure 2: Radiographic exam used to locate the tomographic sec-
tions (A), tomographic analysis (B-1) and 3D reconstruction (J-K) of
the patient. Observe the anatomic location of the lesion as well as
its extensions (B-1). In the 3D (J-K) reconstruction also is possible to
observe the size of the lesion and bone reabsorption in the ante-
\\rior region of the maxillary.

Results and follow-up

Clinical analyses after 7 days of surgical treatment showed
good healing of soft tissues, and no pain or swelling. Radio-
graphic examination after 11 months, approximately, showed
that the region affected by the lesion presented good healing
and signs of bone formation (Figure 3). There was no purulent
secretion draining into the oral cavity after the intervention and
the patient was completely asymptomatic after the surgical pro-
duces. A longer follow-up period is necessary to fully analyze
the evolution of bone formation and the complete recovery of
the injured area.

Figu"re 3: Panoramic radiographic exams show the initial condition
(A) and 11 months after chirurgical intervention (B). Observe in A
the presence of circumscriptive osteolytic lesion (arrows) in the
anterior region of the maxilla. In B, note the presence of bone for-
\\ mation (arrows) where the cystic lesion was located. J
Discussion

In this study, we reported the presence of a large apical cyst
in the maxillary anterior region. Apical Cysts (AC) are the most
common odontogenic cysts observed in dental offices [1,26]
and affect mostly 30-to-50-year-old males [27]. In the case pre-
sented here, we discussed the presence of an uncommon and
large AC in a 60-year-old male patient and speculated that the
AC could have started via the stimulation of epithelial cell rests
of Malassez after an endodontic therapy involving the teeth 12,
11, 21, and 22. Cytokine secretions mediate this condition, as
well as the presence of inflammatory cells, factor kappa-B li-
gand, and osteoprotegerin, which may promote the cystic ex-
pansion to the bone [28].

Apical cysts are frequently diagnosed during routine radio-
graphic examinations and the prevalence of apical cysts is 60%
higher in the maxilla than in the mandible [29]. Apical cysts are
very small, reaching from 0.5 to 1.5 cm on average, with as-
ymptomatic evolution and crepitations followed by erosion and
an acute swelling fluctuation of the soft tissue. In the maxilla,
sometimes, the cyst can be associated with molars or premolars
and it encroaches on almost the entire sinus, and the residual
sinus space may appear very thin [29]. Apical cysts are often
connected with the root apex of a decayed or necrotic tooth
pulp [30]. In radiographic analyses, the apical cysts appear as
round or pear-shaped unilocular radiolucent shapes at the
apex of necrosed tooth. Generally, the margins of these types
of cysts are radiopaque hyperostotic borders that are continu-
ous with the dental lamina dura. At this point, it is important to
mention that chronic radicular cysts may cause resorption of
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tooth roots and cause several issues to the patient [30]. Besides
that, this type of pathology can be confused with ameloblasto-
ma, Pindborg tumors, odontogenic fibromas and cementomas,
and may share the same radiological features as radicular cysts.
Our patient’s history did not show unsuccessful non-surgical
endodontic treatments in anterior teeth, nasal congestion, diz-
ziness, and alterations in his sense of smell. Clinically, no swell-
ing, pain, or dental mobility were observed on the right side
of the face. Initially, the panoramic radiographic exam showed
an undefined radiolucent region located in the apex of anterior
and pre-molar teeth, suggesting the apical cystic lesion. At this
moment, a tomographic exam was recommended to investigate
the extension accurately, as well as the location and anatomical
structures involved in the lesion. After that, a discrete opacifica-
tion of airspace was observed within the right maxillary sinus,
compatible with a large cyst (5 cm x 4 cm) located in the ante-
rior maxillary region. It is important to mention that some types
of radicular cysts can transform into squamous carcinomas,
which is usually associated with long-standing cases [31-33]. In
these cases, only good histophatological analyses can accurate-
ly diagnose the type of cystic lesion and discard the probable
existence of tumors or other kinds of lesion that extend within
the maxillary sinus.

Histological analysis of the enucleated cyst showed the pres-
ence of non keratinized stratified squamous epithelial and con-
nective tissues with inflammatory infiltrates. This description
corroborates Chen et al. (2018) [14], in whose study 98.3% of
ACs presented non-keratinized stratified squamous epithelial
tissues followed by mucoepidermoid epithelium, and the re-
spiratory epithelium was present in 0.9% of the cases, while
0.4% have shown 226 epithelial lining dysplasia [14]. Thus, as
described above, a histopathologic examination is crucial to de-
termine cyst type accurately and provide a reliable diagnosis,
which, in this case, was AC.

Several techniques have been described to treat large Api-
cal Cysts (ACs), such as endodontic therapies with or without
root canal medication, decompression, marsupialization, and
cystectomy [3,34-36]. Among these techniques, the cystectomy
is the complete enucleation of the lesion, considering the vital
structures and allowing a reliable definite diagnosis through mi-
croscopy analysis [14,36]. The treatment of choice was deter-
mined by several factors such as the dental and medical history
of the patient, his clinical aspects, anatomy features, hypothetic
image diagnosis, and systemic health (according with Rivis and
Vdleanu, 2013 [37]). Many ACs can be treated with common
endodontic therapies, but this treatment does not allow for a
correct histopathological analysis of the cyst tissues, which may
have malignant cell features [28]. In addition, a large cyst lo-
cated in the anterior region of the maxillary with extension to
the maxillary sinus can cause recurrent sinusitis [38,39]. Our pa-
tient did not relate nasal congestion, dizziness, and alterations
in smell for several days, despite feeling uncomfortable with
his current situation and wanting to solve his dental condition.
Thus, the surgical intervention was selected as treatment. Final-
ly, according to the patient’s desire, dental history, cyst exten-
sion, health condition, and probable image diagnosis, the cho-
sen treatment was positive. As a result, with knowledge about
cyst characteristics and respecting the biological principles of
stomatognathic functions, the dental health of the patient was
restored.

Conclusion and clinical relevance

Depending on the clinical case reported, several techniques
can be adopted to deal with an apical cyst lesion, and patients
should be informed about the complications and risks of each
one. However, considering the patient’s health, the anatomic
features of the region, dental history, and complementary ex-
ams, the cystectomy (enucleation) was chosen. In addition,
knowledge about the anatomic structures, methods available,
and local physiology is necessary to improve the patient’s health
and deal with the case. Furthermore, histopathological analy-
ses may be important for definite diagnoses and it be safety for
dentist interventions.

In conclusion, large cystic lesions in males, occupying the
anterior region of the maxilla with discrete extension to the
maxillary sinus are extremely rare and seldom discussed among
health professionals. Thus, radiographic imaging exams should
be performed routinely in dental offices not only to look for
common pathologies, since cysts can be asymptomatic. Early
diagnosis and treatment are very important to avoid adverse ef-
fects in healthy teeth or other structures present in the face. Fi-
nally, when an uncommon pathology is analyzed, it is important
to disseminate the knowledge acquired in its regard throughout
the scientific community, so professionals can feel safer when
caring for these issues.
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