Med Oral Patol Oral Cir Bucal. 2021 Jul 1;26 (4):¢502-9. Nonendodontic periapical lesions

Journal section: Oral Medicine and Pathology doi-10.4317/medoral. 24379
Publication Types: Research

Nonendodontic periapical lesions:
a retrospective descriptive study in a Brazilian population

Giuliana Gismonti Guimaries ', Danyel Elias da Cruz Perez %, Juliana de Noronha Santos Netto 3, Ana Camily
Oliveira da Costa ¢, Augusto César Leal da Silva Leonel 4, Jurema Freire Lisboa de Castro 2, Fibio Ramoa Pires °

' DDS, Post-graduation Program in Dentistry, Estacio de Sa University

2 DDS, PhD, Oral Pathology, School of Dentistry, Federal University of Pernambuco
3 DDS, MSc, Stomatology, Estacio de Sa University

4 DDS, Oral Pathology, School of Dentistry, Federal University of Pernambuco

> DDS, PhD, Post-graduation Program in Dentistry, Estacio de Sa University

Correspondence:

Post graduation Program in Dentistry, Estdcio de Sa University

Av. Alfredo Baltazar da Silveira, 580 cobertura

CEP 22790-701, Recreio dos Bandeirantes, Rio de Janeiro/RJ, Brazil
ramoafop@yahoo.com

Received: 10/10/2020 Guimaraes GG, Perez DEC, Netto JNS, Costa ACO, Leonel ACLS, Cas-

Accepted: 22/02/2021 tro JFL, et al. Nonendodontic periapical lesions: a retrospective descrip-
tive study in a Brazilian population. Med Oral Patol Oral Cir Bucal. 2021
Jul 1;26 (4):¢502-9

Article Number:24379 http://www.medicinaoral.com/
© Medicina Oral S. L. C.I.LF. B 96689336 - pISSN 1698-4447 - eISSN: 1698-6946
eMail: medicina@medicinaoral.com
Indexed in:
Science Citation Index Expanded
Journal Citation Reports
Index Medicus, MEDLINE, PubMed
Scopus, Embase and Emcare
Indice Médico Espaiiol

Abstract

Background: Several nonendodontic diseases can occur in the periapical region, resembling endodontic inflamma-
tory conditions. Therefore, the aim of the present study was to determine the frequency of nonendodontic periapical
lesions diagnosed in a Brazilian population.

Material and Methods: The files of two Oral Pathology laboratories were reviewed and all cases including at least one
clinical diagnosis of endodontic periapical lesions were selected for the study. After initial selection, demographic
and clinical data, clinical diagnosis and final diagnosis were reviewed and tabulated. Final diagnosis included endo-
dontic periapical lesions, and benign and malignant nonendodontic periapical lesions. Data were descriptively and
comparatively analyzed among the three groups, with a significance level of 5% (p<0.05).

Results: Nonendodontic periapical lesions were identified in 208 (19%) out of the 1.125 registries included in the final
sample. Benign nonendodontic periapical lesions (200 cases, 18%) were mostly odontogenic keratocysts, amelo-
blastomas, nasopalatine cysts, dentigerous cysts, glandular odontogenic cysts, and benign fibroosseous lesions. Ma-
lignant nonendodontic periapical lesions (8 cases, 1%) included carcinomas, adenocarcinomas, and melanoma. In
general, nonendodontic periapical lesions were more common in males and in the posterior mandible (p>0.05).
Conclusions: The frequency of nonendodontic periapical lesions was high and, although the general distribution was
similar to the results from other populations, some features were probably associated with the profile of the studied pop-
ulations and to the methods applied in the present study. Knowledge on differential diagnosis of endodontic and nonen-
dodontic periapical lesions is essential to avoid unnecessary treatments and diagnostic delay in routine dental practice.
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Introduction

Most lesions located in the periapical region are derived
from pulp inflammation/necrosis and are collectively
called endodontic periapical lesions (EPL) (1). How-
ever, several other conditions can occur in the periapi-
cal region without association with the pulp status of
the adjacent teeth (2). These diseases can resemble both
clinically and radiographically the EPL, frequently car-
rying diagnostic difficulties (2-6).

The group of nonendodontic periapical lesions (NPL)
include odontogenic cysts and tumors, fibro-osseous
lesions, nonodontogenic intraosseous benign cysts and
tumors, and intraosseous malignancies (3,5). These
conditions receive specific treatment protocols and, for
this reason, it is essential for clinicians and endodontists
to consider NPL in the differential diagnosis of periapi-
cal diseases. This would avoid the risk of misdiagnosis
and inadequate management and/or treatment delay.
Most information on the frequency and clinicopatholog-
ical aspects of the NPL are derived from case reports and
few retrospective studies with large case series. So, the
aim of the present study was to access the frequency and
distribution of NPL diagnosed in a Brazilian population.

Material and Methods

This was a descriptive restrospective study. The files of
the Oral Pathology Laboratory, School of Dentistry, Rio
de Janeiro State University, Rio de Janeiro, Brazil (from
2005 to 2018) and from the Oral Pathology Laboratory,
School of Dentistry, Federal University of Pernambuco,
Recife, Brazil (from 2000 to 2017) were reviewed. All
cases that included a clinical diagnosis of EPL (periapi-
cal granuloma, periapical cyst and periapical abscess)
were selected and the laboratory registries from each
case were reviewed. Information about age and gender of
the patients, location of the lesion (maxilla or mandible;
posterior or anterior region), symptoms (present or not),
local swelling (present or not), clinical diagnosis (the first
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clinical diagnosis provided by the solicitant), and final di-
agnosis, were retrieved from the registries and tabulated.
Clinical diagnosis and final diagnosis were individually
registered and, for comparative analysis, were grouped
in group 1 (all EPL), group 2 (benign NPL - benign
odontogenic and nonodontogenic cysts and tumors, de-
velopmental defects and nonendodontic infections), and
group 3 (malignant NPL).

Data were descriptively and comparatively analyzed
among the three groups using the Statistical Program
for Social Sciences (SPSS, version 20, IBM) with a sig-
nificance level of 5% (p<0,05) through the use of ANO-
VA and chi-square.

Results

A total of 18.167 cases were diagnosed in the two labora-
tories in the study periods, and 1.125 (6.2%) included an
EPL as a clinical diagnosis, composing the final sample.
Females (n=590) and males (n=535) represented, respec-
tively, 52% and 48% of the sample. Mean age of the pa-
tients was 43 years (SD 17.711), ranging from 4 to 90 years.
Lesions (n=1038) were located in the posterior mandi-
ble (301 cases, 29%), anterior maxilla (286 cases, 28%),
posterior maxilla (118 cases, 11%), anterior mandible
(70 cases, 7%), maxilla with no specification (176 cases,
17%), and mandible with no specification (87 cases,
8%). Symptoms (n=215) were reported by 72 patients
(34%), and local swelling (n=265) was present in 191
cases (72%). Clinical diagnosis included diseases from
groups 1, 2 and 3 in, respectively, 863 cases (76%), 244
cases (22%) and 18 cases (2%).

Final diagnosis revealed that 917 diagnosis (81%) be-
longed to group 1, 200 (18%) to group 2 and 8 (1%) to
group 3. In group 1, the most common final diagnosis
were periapical granulomas and radicular cysts; in group
2, the most common final diagnosis were odontogenic
keratocysts, ameloblastomas, nasopalatine cyst, dentig-
erous cyst and glandular odontogenic cyst (Fig. 1, Fig. 2).

Fig. 1: Ameloblastoma resembling an endodontic periapical lesion. (A) Unilocular radiolucent image involving the periapi-
cal region of the right maxillary canine, first and second premolars, and first molar; clinical diagnosis was periapical cyst
(Note that endodontic treatment was performed in three of these teeth); (B) Histological analysis of the surgical specimen
revealed a plexiform ameloblastoma (Hematoxylin and eosin, 400x).
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Fig. 2: Dentigerous cyst resembling an endodontic periapical lesion. (A) Unilocular radiolucent image involving the periapi-
cal region of the right maxillary premolars and in close association with de crown of the unerupted right maxillary canine;
clinical diagnosis were periapical cyst and dentigerous cyst; (B) Histological analysis of the surgical specimen revealed a

dentigerous cyst (Hematoxylin and eosin, 100x).

In group 3, final diagnosis included carcinomas (one
oral mucosal squamous cell carcinoma infiltrating bone;
two poorly differentiated carcinomas arising in the oral
mucosa and infiltrating bone; one intraosseous poorly
differentiated carcinoma; and one sinusal carcinoma),
adenocarcinomas (one metastatic breast carcinoma and

one metastatic carcinoma from unknown primary) and
melanoma. The diagnosis of non specific odontogenic
cyst (70 cases, 33.6%) was rendered to cases in which
the clinical and/or radiological information, when pro-
vided, together with the histological analysis, were no
sufficient to define a specific entity (Table 1).

Table 1: Detailed frequency of the entities diagnosed as nonendodontic periapical lesions.

Diagnosis (groups 2 and 3) Frequency
Odontogenic keratocys? 30 (14.4%)
Ameloblastoma 24 (11.5%)
Nasopalatine cyst 15 (7.2%)
Dentigerous cyst 12 (5.8%)
Glandular odontogenic cyst 9 (4%)
Benign fibroosseous lesions 9 (4%)
Calcifying odontogenic cyst 5(2.5%)
Carcinomas (including squamous cell carcinomas) 5(2.5%)
Lateral periodontal cyst 4 (2%)
Paradental cyst 3 (1.5%)
Nasolabial cyst 3 (1.5%)
Orthokeratinized odontogenic cyst 2 (1%)
Surgical ciliated cyst of the maxilla 2 (1%)
Idiopathic bone cavity 2 (1%)
Actinomycosis 2 (1%)
Central giant cell lesion 2 (1%)
Mucous retention pseudocyst 2 (1%)
Odontogenic myxoma 2 (1%)
Adenocarcinoma 2 (1%)
Adenomatoid odontogenic tumor 1 (0.5%)
Tuberculosis 1 (0.5%)
Melanoma 1 (0.5%)
Non inflammatory odontogenic cyst (non specified) 70 (33.6%)
Total 208 (100%)
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Mean age of patients in groups 1, 2 and 3 was, respec-
tively, 42.6, 44.8, and 46.9 years (p=0.256). Females
represented 54% of patients in group 1, males represent-
ed 57% of patients in group 2 and there was an equal dis-
tribution in group 3 (p=0.020). For lesions from group
1, the most common locations were the posterior mandi-
ble (28%), anterior maxilla (28%) and posterior maxilla
(11%). In group 2, the most common affected regions
were also the posterior mandible (33%), anterior maxil-
la (28%) and posterior maxilla (13%). In group 3, lesions
were located in the posterior mandible (50%), anterior
mandible (25%) and one case each (12.5%) the posterior
and anterior maxilla (p=0.001) (Table 2). Symptomatic
lesions represented 33%, 32% and 80% of the lesions
from, respectively, groups 1, 2 and 3 (p=0.082). Local
swelling was present in 70%, 76% and 100% of the le-
sions from, respectively, groups 1, 2 and 3 (p=0.681).
The distribution of clinical diagnosis according to the
final diagnosis showed that 84% of the lesions classified
as group 1 had a clinical diagnosis of a condition also
from group 1. In group 2, 53% of the conditions had a
clinical diagnosis from the same group; and 75% of the
lesions diagnosed in group 3 had a clinical diagnosis of
a condition from group 3 (p<0.0001) (Table 3).

Nonendodontic periapical lesions

Discussion

EPL are the most common conditions that affect the al-
veolar bone, but several other NPL can involve the same
region, bringing many diagnostic difficulties, especial-
ly when located in intimate proximity to the periapical
area (5,6). The different methods applied in the case se-
lection for each individual study focusing on NPL turn a
direct comparison of the results a hard task. Some stud-
ies have included biopsies performed in the periapical
region (7-9); others included specimens derived from
periapical surgeries indicated to manage supposing EPL
refractory to conventional endodontic treatment (10-13);
others included biopsies from mandibular and maxillary
radiolucent lesions (14); and others included biopsies
from the periapical region with a provisional diagno-
sis of EPL (2,3,5,6), similarly to the present methods.
In all studies, EPL represented the majority of cases,
ranging from 73.5% to 99.3% of all cases, including
mostly periapical granulomas, radicular cysts, abscesses
and fibrous scars. NPL represented, as a consequence,
from 0.7% to 26.5% of the samples included in the dif-
ferent studies (Table 4) (2,5-15). In the present study,
NPL represented 19% of the periapical lesions that
included EPL as at least one of the clinical diagnosis.

Table 2: Distribution of the location of the lesions according with the final diagnosis per group (n=1038).

Anatomical location *
G . . . .
roup Poste.rmr Anterlor POSteI:IOI' Anter.lor Maxilla Mandible Total
maxilla maxilla mandible mandible
92 o 235 46 o 79
1 (11%) 232 (28%) (28%) (5%) 156 (19%) (%) 840
25 o 62 22 20 8
2 (13%) >3 (28%) (33%) (12%) (10%) (4%) 190
1 o 4 2 0 0
3 (12.5%) 1(12.5%) (50%) (25%) (0%) (0%) 8
118 o 301 70 o 87
Total (11%) 286 (28%) (29%) (7%) 176 (17%) 8%) 1038

* Pearson chi-square — p=0.001.

Table 3: Distribution of the clinical diagnosis according with final diagnosis per group.

Clinical diagnosis *
Final diagnosis
Group 1 Group 2 Group 3 Total
Group 1 767 (84%) 139 (15%) 11 (1%) 917
Group 2 93 (46.5%) 106 (53%) 1 (0.5%) 200
Group 3 2 (25%) 0 (0%) 6 (75%) 8
Total 862 (76%) 245 (22%) 18 (2%) 1125

* Pearson chi-square — p<0.0001.
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Table 4: Frequency and distribution of nonendodontic periapical lesions (NPL) reported in the literature.

Nonendodontic periapical lesions

Author Country | Total NPL Most frequent benign conditions Most frequeflt. malignant
(year) conditions
Bhaskar United 2308 63 Cementoma (28), foreign body reaction
(1966) (7) States (2.7%) | (23), colesteatoma (10), giant cell lesion (2)
Seltzer et al. United 1 . .
(1967) (10) States 87 (1.2%) Fibrous dysplasia (1) -
Stockdale United 16 Bone tissue (8), foreign body (5), keratocyst
& Chandler Kinedom 1108 (1.5%) (1), actinomycosis (1), globulomaxillary |-
(1988) (11) g = eyt (1)
Spatafore et United 66 Actinomycosis, idiopathic bone cavity, na-
al. (1990) (8) States 1659 %) sogalatlne cyst, ossifying fibroma, giant cell | Linfoma
lesion, keratocyst, cementoma
];\Ie (l)liilil:)arf 9(;2 United 150 579 Lateral periodontal cyst, foreign body reac- |
" States e tion, sinus tract
12
Giant cell lesion (2), nasopalatine cyst (1),
Kuc et al. , 8 lateral periodontal cyst (1), benign fibro- .
(2000) (3) Canada | 805 (1%)  |osseous lesion (1), Pindborg tumor (1), | Multiple myeloma (1)
myxoma (1)
Keratocyst (11), sinusitis (3), giant cell le-
Orteea ef al 2% sion (3), nasopalatine cyst (1), foreign body
& ’ Chile 4006 o granuloma (1), calcifying odontogenic cyst | -
(2007) (2) (0.7%) o .
(1), periapical cemento-osseous dysplasia
(1), lateral periodontal cyst (1)
Schulz et al. . 1
(2009) (13) Switzerland | 119 (1%) Keratocyst (1) -
Ker.atocyst (857), nasopalatine cysF, lateral Mucoepidermoid carcinoma,
.. . periodontal cyst, neurofibroma, giant cell .
Koivisto et al. United 2587 . . lymphoma, metastasis, Lan-
9723 lesion (129), traumatic bone cyst, odonto- . .
(2012) (14) States (26.5%) . gerhans cell histiocytosis,
genic fibroma, ameloblastoma (114), cemen- .
. plasmocitoma, osteosarcoma
toosseous dysplasia
Kontogiannis 5 Keratocyst (18), glandular odontogenic cyst | Metastatic carcinoma (1),
et al. (2015) Greece 1521 (3.5%) (10), lateral periodontal cyst (6), fibroosseous | Langerhans cell histiocytosis
5) e lesion (4), calcifying odontogenic cyst (3) ] (1)
Sullivan et al. United 166 Keratocyst, benign fibroosseous lesion, am- . .
(2016) (9) States 3993 (2.8%) | eloblastoma, giant cell lesion Langerhans cell histiocytosis
Kera.tocyst (38), fibroosseous lesion (18), Squamous cell carcinoma (7),
Huang et al. . 118 dentigerous cyst (13), ameloblastoma (11), . . .
Taiwan 4004 e . .” | adenoid cystic carcinoma (1),
(2017) (6) (3%) calcifying odontogenic cyst (7), nasolabial .. .
. Langerhans cell histiocytosis
and nasopalatine cysts (5)
Keratocyst (107), dentigerous cyst (48), na- | Adenoid cystic carcinoma
Vieira et al. Brazil 7246 306 sopalatine cyst (28), ameloblastoma (27), | (4), squamous cell carcinoma
(2020) (15) (4.2%) |giant cell lesion (22), benign fibroosseous | (3), mucoepidermoid carcino-
lesion (16) ma (2)
Guimaraes Brazil 1125 208 Keratocyst (30), ameloblastoma (24), na- | Carcinoma (5), adenocarci-
etal. (2021) (19%) | sopalatine cyst (15), dentigerous cyst (12), | noma (2), melanoma (1)
(present glandular odontogenic cyst (9), benign fi-
study) broosseous lesion (9)

This high percent is probably associated with the meth-
ods used for case selection and seems to mirror the clin-
ical reality of the professionals that submit their biop-
sies to the respective laboratories, especially clinicians,
endodontists, stomatologists, and oral and maxillofacial
surgeons. In addition, unfortunately not all EPL are
submitted to histological analysis, turning the relative
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frequency of NPL higher. Anyway, the fact that almost
20% of the cases showed a diagnosis distinct from EPL
reinforces the necessity of considering the indication of
performing biopsies in cases refractory to conventional
endodontic treatment, in periapical lesions that do not
have a complete clinical history, and in those present-
ing uncommon radiological features. It should be also
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emphasized that all surgical specimens derived from
the periapical region should be submitted for histologi-
cal analysis (2,3,5,9,16). Another fact that reinforces the
importance of the NPL is the possibility that teeth situ-
ated adjacent to them can coincidentally present with
necrotic pulps or previously performed endodontic
treatment, turning differential diagnosis with EPL even
more difficult (2,4,17).

In general, NPL were more common in patients with a
slight higher mean age, affected males more commonly
than EPL and showed a higher frequency of involve-
ment of the posterior mandible, as also described in oth-
er studies (5,6,14,15). Malignant NPL, in special, were
also more associated with the presence of symptoms and
local swelling in the affected area (17). The present re-
sults highlighted the importance of special attention to
the posterior region of the mandible, as malignant NPL
showed a predilection for this anatomical region (6).
Most studies have shown that odontogenic keratocysts
(32% to 42% of the cases), glandular odontogenic cysts
(1% to 19%), benign fibroosseous lesions (4% to 15%),
central giant cell lesions (5% to 12%), dentigerous cysts
(4 to 11%), lateral periodontal cysts (2% to 12%), amelo-
blastomas (2% to 9%), calcifying odontogenic cysts (4%
to 6%), and nasopalatine cysts (1% to 4%) are the most
common NPL (Table 4) (2,5-15).

Odontogenic keratocysts are the most common NPL and
represented 14% of the present sample, a lower percent-
age in comparison to other studies (2,5,6,14,15). One
possible explanation to this lower frequency was the
inclusion, in the present sample, of cases diagnosed as
non inflammatory odontogenic cysts. In these cases, the
histological diagnosis confirmation was not possible,
as previously explained. The inclusion of these cases is
important as it reflects the routine of an Oral Pathology
laboratory, calling attention to the difficulties in render-
ing a final conclusive diagnosis in some cases. This can
be due to several factors, such as specimen fragmen-
tation, tissue alterations induced by the inflammatory
infiltrate and previous decompression/marsupialization
procedures, all of them possibly associated with altera-
tions in the cystic epithelial lining. At least part of the
70 cases diagnosed as non inflammatory cysts included
in the present sample could be odontogenic keratocysts.
It is also essential to highlight that odontogenic kerato-
cysts show a more agressive and recurrent behavior in
comparison to other cysts, and should be included in
differential diagnosis of EPL (4,18).

Glandular odontogenic cyst represented 4% of the NPL
diagnosed in the present study and should be considered in
the differential diagnosis of EPL, especially when dealing
with radiolucencies in the anterior mandible (19-21). Kon-
togiannis et al. (5) reported that 19% of the NPL included
in their study were glandular odontogenic cysts, but this
high frequency has been not reported by any other study.
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Benign fibroosseous lesions, mostly the cemento-osse-
ous dysplasias, represent from 4% to 15% of the NPL
reported in the literature, particularly their early ra-
diolucent presentation. In the present sample, they rep-
resented 4% of the NPL, in contrast to another series
(15%) (6). Due to their frequency and the predominant
location in the alveolar bone, it is essential to consider
these disorders in the differential diagnosis of EPL,
especially in Black-skinned adult/older women, avoid-
ing unnecessary endodontic treatment in the adjacent
teeth (5,22-25).

Central giant cell lesions were diagnosed in 2 cases in
the present sample (1% of the NPL). Dahlkemper ef al.
(26) reinforced that up to 20% of the central giant cell le-
sions can be associated with the presence of a tooth with
pulp necrosis or previous endodontic treatment, being
an important differential diagnosis to EPL. Lombardi et
al. (27) reported 4 central giant cell lesions mimicking
EPL, calling attention that previous endodontic treat-
ment had been performed in the associated teeth in 2 of
these cases.

Ameloblastomas represented 11.5% of the NPL diag-
nosed in the present sample, similar to that observed by
Huang et al. (6). In contrast, ameloblastoma accounted
1.2% of NPL in another study (14). This specific find-
ing can be associated to the fact that both laboratories
are references to oral and maxillofacial surgery servic-
es. As ameloblastomas should be managed with more
extensive surgical procedures, it is essential that these
tumors are diagnosed as early as possible (28). Both
conventional and unicystic ameloblastomas can mimick
EPL, and some reports have shown unnecessary end-
odontic treatment of the associated teeth, emphasizing
the need of considering ameloblastoma in the differen-
tial diagnosis of EPL (29-32).

Other odontogenic and nonodontogenic cysts represent-
ed a significant part of the present sample, especially
the nasopalatine cyst (7.2%), dentigerous cyst (5.8%),
calcifying odontogenic cyst (2.5%), and lateral peri-
odontal cyst (2%). These findings are close to the ones
reported by other studies (2,5). Conversely, Huang et al.
(6) reported that 11% of NPL were dentigerous cysts.
Nasopalatine cysts are classically located in the maxil-
lary midline and can be superimposed to the roots of the
central incisors mimicking EPL (33,34). Dentigerous
cysts, when associated to mixed dentition or when lo-
cated laterally to the tooth crown, can be superimposed
to the roots of adjacent erupted teeth, simulating EPL
(35). Calcifying odontogenic cysts with early calcifi-
cations can be characterized by exclusive radiolucent
images and should be also included in the differential
diagnosis of EPL (36). Lateral periodontal cysts are pre-
dominantly located between the roots of two erupted
teeth and should be always considered in the differential
diagnosis of lateral EPL (37,38).
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Malignant neoplasms represented 3.6% to 7.6% of the
NPL included in different studies (Table 4) (6,15). Pon-
tes et al. (17) revised 56 cases of NPL (from their own
files and from the literature) and showed that 29% were
malignant tumors. This frequency is, however, super-
stimated as the authors revised mostly case reports in
which the possibility of including rare cases is higher.
Most studies have shown that squamous cell carcino-
mas (2.6% to 6%), adenocarcinomas (1%), metastasis,
lymphomas, mucoepidermoid carcinomas, and Lang-
erhans cell histiocytosis, are the most common malig-
nant NPL (5,14). In contrast, Vieira et al. [15] reported
that adenoid cystic carcinomas were the most common
malignancies in their study. It is important to highlight
that oral and maxillofacial metastasis, mostly from pri-
mary tumors from lungs, breast, kidney and prostate,
have a predilection for the posterior mandible and gin-
giva and could mimick EPL (39). Additionally, due to
the presence of pain and secondary infection, gingival
squamous cell carcinomas could also simulate periapi-
cal abscesses (40).

One interesting point observed in the present series and
not discussed in most previous studies is the compari-
son of clinical provisional and final histological diag-
nosis. The present results showed that 16% of the cases
initially interpreted as EPL, 47% of the cases initially
interpreted as benign NPL, and 25% of the cases initial-
ly diagnosed as malignant NPL, received the final diag-
nosis of a condition from another group. In accordance
with these findings, Kontogiannis et al. (5) reported that
in 50 out of their 52 NPL, the clinical differential diag-
nosis did not include the final diagnosis. This reinforces
the necessity of adequate anamnesis and oral examina-
tion, and the correct indication of clinical, radiological
and surgical complementary exams, when establishing
the correct differential diagnosis of EPL versus NPL.
The frequency and distribution of NPL show hetero-
geneous results when comparing distinct populations.
These differences can be attributable to specific char-
acteristics from each population, to the profile of the
professionals who send the specimens to histological
analysis, to the experience of the pathologist, and to the
specific methods used for data retrieval and interpreta-
tion in each individual study. In this way, understanding
the profile from each population and comparing data
from different studies are essential to apply the pro-
vided information to each specific population, focusing
on early identification and establishment of proper man-
agement to the NPL.

In conclusion, the results from the present study showed
that NPL were identified in 19% of the periapical le-
sions included in the present sample. Benign NPL were
mostly odontogenic keratocyst, ameloblastomas, naso-
palatine cyst, dentigerous cyst, glandular odontogenic
cysts and benign fibroosseous lesions. Malignant NPL
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included carcinomas, adenocarcinomas and melanoma.
Accurate clinical and imaging examination are essen-
tial to consider a NPL in the differential diagnosis of
periapical radiolucencies. Periapical lesions with un-
usual imaging features or that do not heal after root ca-
nal treatment should be submitted to incisional biopsy
or excised, and sent for histopathological analysis.

References

1. Tavares DP, Rodrigues JT, dos Santos TCRB, Armada L, Pires FR.
Clinical and radiological analysis of a series of periapical cysts and
periapical granulomas diagnosed in a Brazilian population. J Clin
Exp Dent. 2017;9:e129-35.

2. Ortega A, Farina V, Gallardo A, Espinoza I, Acosta S. Non-
endodontic periapical lesions: a retrospective study in Chile. Int En-
dod J. 2007;40:386-90.

3. Kuc I, Peters E, Pan J. Comparison of clinical and histologic di-
agnoses in periapical lesions. Oral Surg Oral Med Oral Pathol Oral
Radiol Endod. 2000;89:333-7.

4. Peters E, Lau M. Histopathologic examination to confirm diagnosis
of periapical lesions: a review. J Can Dent Assoc. 2003;69:598-600.
5. Kontogiannis TG, Tosios KI, Kerezoudis NP, Krithinakis S,
Christopoulos P, Sklavounou A. Periapical lesions are not always a
sequelae of pulpal necrosis: a retrospective study of 1521 biopsies.
Int Endod J. 2015;48:68-73.

6. Huang HY, Chen YK, Ko ECC, Chuang FH, Chen PH, Chen CY,
et al. Retrospective analysis of nonendodontic periapical lesions mis-
diagnosed as endodontic apical periodontitis lesions in a population
of Taiwanese patients. Clin Oral Investig. 2017;21:2077-82.

7. Bhaskar SN. Oral surgery - oral pathology conference no. 17, Wal-
ter Reed Army Medical Center. Periapical lesions - types, incidence,
and clinical features. Oral Surg Oral Med Oral Pathol. 1966;21:657-71.
8. Spatafore CM, Griffin Jr JA, Keyes GG, Wearden S, Skidmore
AE. Periapical biopsy report: an analysis over a 10-year period. J
Endod. 1990;16:239-41.

9. Sullivan M, Gallagher G, Noonan V. The root of the problem: oc-
currence of typical and atypical periapical pathoses. J Am Dent As-
soc. 2016;147:646-9.

10. Seltzer S, Bender IB, Smith J, Freedman I, Nazimov H. Endodon-
tic failures - an analysis based on clinical, roentgenographic, and
histologic findings. Oral Surg Oral Med Oral Pathol. 1967;23:500-16.
11. Stockdale CR, Chandler NP. The nature of the periapical lesion -
areview of 1.108 cases. J Dent. 1988;16:123-9.

12. Nobuhara WK, Del Rio CE. Incidence of periradicular pathoses
in endodontic treatment failures. J Endod. 1993;19:315-8.

13. Schulz M, von Arx T, Altermatt HJ, Bosshardt D. Histol-
ogy of periapical lesions obtained during apical surgery. J Endod.
2009;35:634-42.

14. Koivisto T, Bowles WR, Rohrer M. Frequency and distribution
of radiolucent jaw lesions: a retrospective analysis of 9.723 cases. J
Endod. 2012;38:729-32.

15. Vieira CC, Pappen FG, Kirschnick LB, Cademartori MG, Nobre-
ga KHS, do Couto AM, et al. A retrospective Brazilian multicenter
study of biopsies at the periapical area: identification of cases of non-
endodontic periapical lesions. J Endod. 2020;46:490-5.

16. Weisman MI. The importance of biopsy in endodontics. Oral
Surg Oral Med Oral Radiol Endod. 1975;40:153-4.

17. Pontes FSC, Fonseca FP, de Jesus AS, Alves ACG, Aratijo LM, do
Nascimento LS, ef al. Nonendodontic lesions misdiagnosed as apical
periodontitis lesions: series of case reports and review of literature.
J Endod. 2014;40:16-27.

18. Garlock JA, Pringle GA, Hicks ML. The odontogenic keratocyst:
a potential endodontic misdiagnosis. Oral Surg Oral Med Oral Pathol
Oral Radiol Endod. 1998;85:452-6.

19. Pires FR, Chen SY, da Cruz Perez DE, de Almeida OP, Kowalski
LP. Cytokeratin expression in central mucoepidermoid carcinoma
and glandular odontogenic cyst. Oral Oncol. 2004;40:545-51.



Med Oral Patol Oral Cir Bucal. 2021 Jul 1;26 (4):¢502-9.

20. De Freitas Silva BS, Yamamoto-Silva FP, Sena-Filho M, Silva
Sant'Ana SS, Mariano-Junior WJ, de Almeida OP, et al. Twenty-year
follow-up of recurrent glandular odontogenic cyst mimicking a peri-
apical lesion. ] Endod. 2017;43:1915-20.

21. Chrcanovic BR, Gomez RS. Glandular odontogenic cyst: an
updated analysis of 169 cases reported in the literature. Oral Dis.
2018;24:717-24.

22. De Noronha Santos Netto J, Machado Cerri J, Miranda AM,
Pires FR. Benign fibro-osseous lesions: clinicopathologic features
from 143 cases diagnosed in an oral diagnosis setting. Oral Surg Oral
Med Oral Pathol Oral Radiol. 2013;115:¢56-65.

23. Huh JK, Shin SJ. Misdiagnosis of florid cemento-osseous dyspla-
sia leading to unnecessary root canal treatment: a case report. Restor
Dent Endod. 2013;38:160-6.

24. Rekabi AR, Ashouri R, Torabi M, Parirokh M, Abbott PV. Florid
cemento-osseous dysplasia mimicking apical periodontitis: a case
report. Aust Endod J. 2013;39:176-9.

25. Daviet-Noual V, Ejeil AL, Gossiome C, Moreau N, Salmon B.
Differentiating early stage florid osseous dysplasia from periapical
endodontic lesions: a radiological-based diagnostic algorithm. BMC
Oral Health. 2017;17:161.

26. Dahlkemper P, Wolcott JF, Pringle GA, Hicks ML. Periapical
central giant cell granuloma: a potential endodontic misdiagnosis.
Oral Surg Oral Med Oral Pathol Oral Radiol Endod. 2000;90:739-45.
27. Lombardi T, Bischof M, Nedir R, Vergain D, Galgano C, Sam-
son J, et al. Periapical central giant cell granuloma misdiagnosed as
odontogenic cyst. Int Endod J. 2006;39:510-5.

28. Filizzola Al, Bartholomeu-dos-Santos TC, Pires FR. Amelo-
blastomas: clinicopathological features from 70 cases diagnosed in
a single oral pathology service in an 8-year period. Med Oral Patol
Oral Cir Bucal. 2014;19:¢556-61.

29. Cunha EM, Fernandes AV, Versiani MA, Loyola AM. Unicystic
ameloblastoma: a possible pitfall in periapical diagnosis. Int Endod
J.2005;38:334-40.

30. Faitaroni LA, Bueno MR, De Carvalhosa AA, Bruehmueller Ale
KA, Estrela C. Ameloblastoma suggesting large apical periodontitis.
J Endod. 2008;34:216-9.

31. Kashyap B, Reddy PS, Desai RS. Plexiform ameloblastoma mim-
icking a periapical lesion: a diagnostic dilemma. J Conserv Dent.
2012;15:84-6.

32. Gondak RO, Rocha AC, Neves Campos JG, Vargas PA, de Almei-
da OP, Lopes MA, et al. Unicystic ameloblastoma mimicking apical
periodontitis: a case series. J Endod. 2013;39:145-8.

33. Faitaroni LA, Bueno MR, Carvalhosa AA, Mendonga EF, Estrela
C. Differential diagnosis of apical periodontitis and nasopalatine
duct cyst. J Endod. 2011;37:403-10.

34. Suter VG, Biittner M, Altermatt HJ, Reichart PA, Bornstein MM.
Expansive nasopalatine duct cysts with nasal involvement mimick-

e509

Nonendodontic periapical lesions

ing apical lesions of endodontic origin: a report of two cases. J En-
dod. 2011;37:1320-6.

35. Mahesh BS, Shastry SP, Murthy PS, Jyotsna TR. Role of cone
beam computed tomography in evaluation of radicular cyst mimick-
ing dentigerous cyst in a 7-year-old child: a case report and literature
review. Int J Clin Pediatr Dent. 2017;10:213-6.

36. De Carvalhosa AA, de Aratjo Estrela CR, Borges AH, Guedes
OA, Estrela C. Ten-year follow-up of calcifying odontogenic cyst
in the periapical region of vital maxillary central incisor. J Endod.
2014;40:1695-7.

37. Nikitakis NG, Brooks JK, Melakopoulos I, Younis RH, Scheper
MA, Pitts MA, et al. Lateral periodontal cysts arising in periapical
sites: a report of two cases. J Endod. 2010;36:1707-11.

38. Chrcanovic BR, Gomez RS. Gingival cyst of the adult, lateral
periodontal cyst, and botryoid odontogenic cyst: an updated system-
atic review. Oral Dis. 2019;25:26-33.

39. Shen ML, Kang J, Wen YL, Ying WM, Yi J, Hua CG, et al. Met-
astatic tumors to the oral and maxillofacial region: a retrospective
study of 19 cases in West China and review of the Chinese and Eng-
lish literature. J Oral Maxillofac Surg. 2009;67:718-37.

40. Lee JJ, Cheng SJ, Lin SK, Chiang CP, Yu CH, Kok SH. Gingival
squamous cell carcinoma mimicking a dentoalveolar abscess: report
of a case. J Endod. 2007;33:177-80.

Funding

The authors wish to thank FAPERJ (Fundagao Carlos Chagas Filho
de Amparo a Pesquisa do Estado do Rio de Janeiro), Brazil, for the
financial support for the study.

Conflict of interest
The authors declare that they have no conflict of interest.

Ethics

This study was performed in line with the principles of the Dec-
laration of Helsinki. Approval was granted by the Research Eth-
ics Committee of the Federal University of Pernambuco (protocol
#66937617.9.0000.5208).

Authors contributions

All authors contributed to the study conception and design. Mate-
rial preparation, data collection and analysis were performed by
Giuliana Gismonti Guimaraes, Juliana de Noronha Santos Netto,
Ana Camily Oliveira da Costa, Augusto César Leal da Silva Leonel
and Jurema Freire Lisboa de Castro The first draft of the manu-
script was written by Giuliana Gismonti Guimaraes, Danyel Elias
da Cruz Perez and Fabio Ramoa Pires and all authors commented
on previous versions of the manuscript. All authors read and ap-
proved the final manuscript.



